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One of the earliest services attempted by the Record upon its 
establishment was a discussion each year of the acts making appro¬ 
priations for the support of the F^eral Department of Agricul¬ 
ture. This practice has been continued without interruption in the 
belief that the information thus afforded as to the financial resources 
and prospective development of the Department is a matter of gen¬ 
eral interest Taken as a whole, these acts constitute a valuable 
source of advance information regarding the Department’s activi¬ 
ties, since they prescribe its future lines of work in considerable 
detail and often limit quite rigidly the scope and direction of its 
undertakings. When properly interpreted they also serve as a useful 
basis of comparison for a period of years, although for one reason 
or another it seldom happens that successive acts are directly com¬ 
parable without more or less explanation. 

The latest of these measures, signed by President Coolidge June 
5, is no exception in this respect. While in general appearance it 
resembles its predecessors, there are many important deviations 
which render direct comparisons exceptionally difficult. Thus the 
appropriations in the act for 1924 aggregated $69,536,653, but these 
were supplemented by an allotment of $3,304,800 carried elsewhere 
for the payment of the so-called “ $240 bonus ” to most Federal em¬ 
ployees with salaries not in excess of $2,500 per annum; a total of 
$12,220,000 for the continuing appropriations not requiring annual 
action by Congress, such as the $3,000,000 fund for the Federal meat 
inspection and $4,580,000 for extension work under the Smith-Lever 
Act; deficiency appropriations aggregating $1,185,646.93 authorized 
April 2, 1924, of which $1,000,000 was for the combating of foot- 
and-mouth disease; and a special appropriation, approved April 
26, 1924, of $1,500,000 to combat foot-and-mouth and other con¬ 
tagious and infectious diseases during the fiscal years 1924 and 1925. 
The total of thwe various appropriations is $87,747,099.93. 

The new appropriation act, covering the fiscal year ending June 
30,1926, carries a total of $68,576,274. This includes all salary pro- 
virions for the Department thus far enacted but must be supple¬ 
mented by the continuing appropriations, which for the new fiscal 
year ato estimated at $12,360,750. The total funds available are 
therefore $70,986,024, a decrease of $16,811,075.93. 
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This comparison, however, is misleading as regards what may be 
termed the regular activities of the Department because of the inclu¬ 
sion in each case of large amounts for* Federal aid in road construc¬ 
tion. For the fiscal year 1924 no less than $82,^00,000 is so allotted, 
while the 1925 allotment for this purpose is reduced to $19,000,000. 
After these items are eliminated the respective appropriations for 
1924 and 1925 become $55,447,099.93 and $51,936,024, a net decrease 
of $3,511,075.93. 

This figure represents the actual situation as regards appropria¬ 
tions, but it is in turn unsatisfactory because of the certainty of con¬ 
siderable deficiencies during the coming year. A number of items, 
of which the most significant was one of $3,500,000 for the foot-and- 
mouth campaign, were approved by both houses of Congress in a 
final deficiency bill which failed of passage- in the closing hours of 
the session before adjournment June 7. Still further complication is 
occasioned by the failure to secure enrollment of a bill passed by both 
houses carrying appropriations supplementing the compensation of 
the field employee's of the Government. These appropriations were 
to have been in lieu of the $240 bonus, previously carried for these 
employees but discontinued on June 30, and would have provided 
funds for a readjustment of salaries of employees outside of Wash¬ 
ington under a plan which had been reported to Congress by the 
Personnel Classification Board on the basis of allocations submitted 
by the various departments. Following the adjournment of Congress 
an order was issued by President Coolidge putting the new scale into 
operation on July 1, as had been contemplated, wherever funds 
suflScient for the purpose were available to cover the period in¬ 
tervening before the reassembling of Congress. For the Department 
of Agriculture the additional funds which would thereby be re¬ 
quired for the entire year are estimated at $3,538,942. Taking all 
these factors into account, the ultimate total provision for the work 
of the Department seems certain to be somewhat in excess of that of 
any previous fiscal year. 

As regards the employees of the Department located in Washing¬ 
ton, the act carries into execution on July 1 the reclassification of 
salaries which has been under consideration for several years* The 
classification schedules provide for a wide range in compensation, 
extending in the professional and scientific service from an en¬ 
trance salary of $1,860 per annum in the junior professional grade, 
for which little or no experience is required, to a maximum of $7,500 
for assistant secretaries of departments, chiefs of major bureaus, 
and comparable positions. The salaries of the Washington em¬ 
ployees of the Department, numbering about 4,700 persons, are in¬ 
creased by $1,302,172, a net increase above the previous basic salaries 
and bonus of $393,932, and an average per individual of 4.5 per cent. 
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In putting the reclassification into effect, specific salaries are no 
longer itemized in the appropriation act, lump funds for personal 
services in the District of Columbia being provided for the various 
bureaus and offices on the basis of the allocations. Tliis factor op¬ 
erates to alter practically every allotment in the act, although in 
varying degree, and must be taken account of in all comparisons 
with the legislation of early years. . It is, of course, of most signi¬ 
ficance in items where the expenditui’e for salaries in Washington 
is proportionally high. 

Taking up the allotments of the various bureaus and offices in 
turn, the Office of the Secretary receives $6,712,343. This includes as 
its principal items the usual payments of $1,440,000 to the States 
under the Hatch and Adams Acts, $1,300,000 for the supplementary 
extension work under the Smith-Lever Act, and $1,307,940 for the 
Department’s own cooperative demonstration work. Tire allotment 
of $738,000 for the Department’s printing and binding constitutes a 
curtailment of $22,000 from the previous year and of over $100,000 
from the amount available two years ago. Funds for the Depart¬ 
ment’s rent bill in the District of Columbia are increased by $20,000, 
making $196,866 available for this purpose, in addition to the use 
of $10,000 for the quarters at the American University occupied by 
the Fixed Nitrogen Research Laboratory, which is financed by a 
war-time appropriation originally made to the War Department. 

The general funds available for the Office of Experiment Stations 
are apparently increased from $98,600 to $108,368, but this is fully 
accounted for by the salary readjustments previously explained. On 
the other hand, there is an increase from $205,000 to $210,000 in the 
total for the insular experiment stations. Of this amount the Hawaii 
Station receives $3,000 for sewerage connections and the Virgin 
Islands Station $2,500 for the completion of a water supply, while 
there is a reduction of $500 in the appropriation for the Alaska 
Stations. Tlie allotments for the Porto Rico and Guam Stations are 
not changed, but the latter station was granted $3,500 in the de¬ 
ficiency appropriation act already referred to for the repair of 
damage caused by a typhoon in 1923. 

The total appropriations of the Weather Bureau are fixed at 
$2,025,035, an apparent increase of $85,780. The allotment for fore¬ 
casts and advice for the protection of horticultural interests is en¬ 
larged from $12,000 to $20,000 and broadened to include information 
as to spraying and other conditions as well as frost dates. Addi¬ 
tional provision is made for studies of the influence of weather on 
crops, while the investigations carried on for several years in volcan¬ 
ology have been transferred to the Geological Survey of the Depart¬ 
ment of the Interior. 
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The appropriations carried in this act for the Bureau of Animal 
Industry aggregate $7,5235916, a sum wliich is, as usual, considerably 
in excess of that for any other bureau. Of this amount $386,600 is 
specifically allotted to the work in dairying for which an act ap¬ 
proved May 29, 1924, provides a reorganization July 1 as a separate 
unit to be known as the Bureau of Dairying. The funds provided 
for the dairy work are continued without substantial modification. 

An increase of $43,360 in the appropriation for inspection and 
(juarantine work is attributable mainly to the authorization of the 
use of $30,000 for the resumption of the former practice of purchas¬ 
ing blackleg vaccine and distributing it at cost. Tlie allotment of 
$2,027,600 for indemnities for cattle slaughtered in the campaign for 
the eradication of tuberculosis is increased by $400,000 and the funds 
for meat inspection by $204,970, the latter item covering the over¬ 
time pay of emplo 3 ^ees, which since 1920 has been assessed against 
the packer’s as an emergency measure. 

Despite a number of reduced allotments, the Bureau of Plant In¬ 
dustry receives $3,687,924. This is an apparent increase from 
$3,376,470 and an increase over the estimates as approved by the 
Budget Bureau of $86,943 and is divided among several projects. 

The largest item to be so increased is that of $328,480 for the con¬ 
trol of white pine blister rust. Ill is represents an enlargement by 
$60,040 to permit of a vigorous campaign designed to delay as much 
as possible the spread of the disease from the Canadian border in tlie 
Northwest. Another increase of $7,000 is to expedite the work of 
the seed testing laboratories, but authority to send delegates from the 
Department to the International Seed Testing Congress at London 
and Cambridge in July was refused. Other increases include $8,309 
for tobacco investigations and $10,000 for the sugar plant studies, 
partly to enlarge the work with diseases. The appropriation for 
studies of dry land agriculture is continued on the present basis, but 
a limitation has been inserted prohibiting the establishment of addi¬ 
tional field stations. 

A new item is an authorization of $50,000 for exploration, re¬ 
search, and field experiments relating to potential rubber-producing 
plants. This, although a reduction of $20,000 from the estimates, 
will permit continuation of the work instituted in 1923 under a spe¬ 
cial appropriation of $100,000. 

The Forest Service receives $6,781,489, together with $800,000 for 
the acquisition of additional lands at the headquarters of navigable 
streams and $400,380 for the cooperative fire protection of forested 
watersheds in these areas, making a total of $7,981,869 and an in¬ 
crease of $438,287. There is also made available $6,000,000 for the 
construction of forest roads and trails under the Federal Highway 
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Act. The expenditures of the service will as usual be offset to a con¬ 
siderable extent by the receipts from the national forests, which in 
1923 amounted to $5,335,818.13. For 1924 and 1925 a surplus over 
the expenditures for the protection and maintenance of the forests is 
predicted. 

A number of the specific allotments of the service have been de¬ 
creased, but the principal clianges in the appropriations are a net 
increase of $70,000 over the estimates for general expenses in the ad¬ 
ministration of the national forests; a similar increase of $10,000 to 
extend the construction of sanitary facilities and fire preventive 
measui'es on the public camp grounds, now numbering about 1,500 
and utilized, it is estimated, by over 6,000,000 jieople last summer; 
and $50,000 for the establishment and maintenance of two addi¬ 
tional forest experiment stations. The api)roximate doubling of 
the funds for the aapiisition of additional forest lands is expected 
to make possible tlie addition of from 150,(K)0 to 200,000 acres in 
the Eastern States to the 2,205,027 acres already purchased in this 
region. 

The appropriation carried for several yeai‘s for studies by the 
Bureau of Chemistry of dehydrating materials used as food has 
been eliminated, and the allotments for several other projects of the 
bureau are somewhat curtailed. A new item is an appropriation of 
$10,000 for the enforcement of the Naval Stores Act, and there is a 
net increase of $6,920 for extending the studies of insecticides and 
fungicides. For the bureau as a whole, however, its aggregate of 
$1,387,230 represents an apparent increase, exclusive of changers 
due to reclassification, of $6,271, or including this item a decrease 
of $25,145. 

A similar condition prevailed as to the Bureau of Soils, .an appar¬ 
ent increase from $358,975 to $391,600 becoming a net decrease of 
$21,935. The principal reduction is one of $14,950 in the soil survey, 
for which the new allotment is $179,710. This, it is believed, wdll 
necessitate some curtailment of the survey, which for the fiscal year 
1923 included areas aggregating 17,282,560 acres in 26 States. 

The appropriations of the Bureau of Entomology will for the 
first time exceed $2,000,000, its total rising from $1,797,*880 in the 
Ijrevious act to $2,065,848. Of this increase $116,500 is for the work 
with deciduous fruit insects, the budget estimate for this purpose 
being exceeded by $57,080. This will permit of more extensive 
quarantine operations against the Japanese beetle, which has now 
spread over an area estimated at the close of scouting work in 1923 
at approximately 2,600 square miles in New Jersey and Pennsyl¬ 
vania. 

The allotment of $231,920 for combating southern field crop insects 
represents an inci*ease above the estimates of $69,950. The princi- 
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pal project thereunder is the boll weevil campaign, with the chief 
points of attack the manufacture of calcium arsenate at lower cost 
and its application by improved dusting machinery. Considerable 
success has apparently been attained in the use of airplanes for 
dusting in cooperation with the War Department. The Chemical 
Warfare Service of the same department is authorized in its appro¬ 
priation act to exj>end not to exceed $25,000 in “agricultural ex¬ 
periments in exterminating the cotton boll weevil.” 

Somewhat smaller increases of $32,000 and $40,300 are given for 
the work with insects affecting truck crops and the gipsy and 
brown-tail moth campaign. Wireworms are specifically included 
among the pests to be combated. The increase for the gipsy moth cam¬ 
paign, which is in addition to a deficiency appropriation of $70,000 
granted in April, is to maintain a barrier zone against further 
western spread at the eastern line of Lake Champlain and the Hud¬ 
son Valley. 

Despite the salary reclassification the allotment of the Bureau of 
Public Roads, $471,175, shows substantially the same total, aside 
from the substantial appropriation for road construction already 
discussed, as last year. This is chiefly because of a transfer to the 
administrative fund provided under the Federal Road Act of the 
$15,000 appropriation previously carried for supervising the prepa¬ 
ration and distribution of surplus war explosives. Provision is made 
for eventual reimbursement of this fund by other Federal activities, 
agricultural colleges, and other agencies receiving the explosives. 
The funds for the irrigation and drainage investigations of the 
bureau have been consolidated with an allotment of $145,650. 

The Bureau of Agricultural Economics receives $4,325,864, as 
compared with $4,005,853 in the previous act and $35,550 in deficiency 
appropriations. If account is taken of the salary reclassification, a 
number of the allotments are found to have been substantially in¬ 
creased, while others show considerable reductions. Special mention 
may be made of the studies of the marketing and distribution of 
farm products, for which $549,628 will be available, of which $25,000 
is allotted for an inquiry into the economic costs of retail marketing 
of meat and meat products, and $333,000 for the market inspection 
of perishable foods, the apparent increases in these projects being, 
respectively, $49,628 and $68,000. There are also apparent increases 
of $41,460 in the funds for the enforcement of the U. S. Cotton 
Futures and Cotton Standards Acts, $8,777 additional under the 
U. S. Grain Standards Act, and $60,100 more for the XJ. S. Ware¬ 
house Act, but if comparison is attempted it must be borne in mind 
that these were partially offset the previous year in the case of the 
two first named items by deficiency appropriations of $25,650 and 
$10,000, respectively. 
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The Bureau of Home Economics, which came into being July 1, 
1924, with an initial appropriation of $71,760, receives an increase 
to $107,024. During its first year of independent existence con¬ 
siderable reorganization has been eifected, including the institution 
of economic studies and tlie transfer to the Bureau of Animal In¬ 
dustry of the respiration calorimeter associated with the nutrition 
investigations of the Department from the days of Atwater and 
his associates. A comprehensive program for the development of 
the bureau has been formulated, with the assistance of a repre¬ 
sentative group of home economics workers, under which major 
emphasis will continue to be put upon problems in the preparation 
and preservation of food and nutrition studies, but with increas¬ 
ing provision for work in economics, textiles and clothing, and 
housing and equipment. 

The work of the remaining branches of the Department is con¬ 
tinued, without substantial change. The Bureau of Biological 
Survey receives $892,490, a decrease of $20,528; the Division of 
Accounts and Disbursements $74,440, an increase of $3,600; and 
the Library $70,960, a decrease of $2,720. Disregarding salary re¬ 
adjustments there are increases of $20,745 for the work of the 
Insecticide and Fungicide Board, $23,906 for that of the Federal 
Horticultural Board, $5,500 additional for the livestock field sta¬ 
tion at Woodward, Okla., $6,440 additional to combat the Parletoria 
date scale, and $42,040 additional to enforce the Packers and Stock- 
yards Act. On the other hand there is a reduction in the funds 
for the campaign against the pink bollworm of cotton from $411,400 
to $381,910. 

Crasidered as a whole and with due allowance for the various 
complicating factors, the new act is quite largely a routine measure. 
It is exceptionally free from general legislation, and, while there 
are many exceptions, the bulk of the allotments correspond closely 
to the budget estimates and the present appropriations. The prin¬ 
cipal items of increase are, as a rule, in connection with the ex¬ 
tensive regulatory activities of the Department or for an enlarge¬ 
ment of control work directed against specific pests and diseases. 
The commencement of but comparatively few new research projects 
is authorized, but the maintenance of those in progress on their 
present basis is apparently adopted as a well-defined and accepted 
policy. In general, the conditions which have characterized the 
Department’s work in recent years will apparently be little affected 
by the new act, and its prevailing policies and programs may be 
expected to be continued without material modification. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


AOEICXTITURAL CHEmSTEY—AGEOTECHNT. 

Plant alkaloids, R. Wolfkenstein (Die Pflansenallcaloide, Berlin: Julius 
Springer, 1922, S. ed,, rev, and enl., pp. VI11+506). —This reference book on 
the alkaloids contains, an introductory section on the occurrence, formation, and 
detection of alkaloids and their physical, physiological, and chemical proper¬ 
ties. This is followed by sections on artificial and natural alkaloids in which 
their chemistry and pharmacological properties are discussed. Many refer¬ 
ences to the original literature are given as footnotes. 

The biological and chemical significance of gamma sugars, J. G. Irvine 
(Indus, and Engin. Cliem., 15 (1925), Eo, 11, pp. 1162-1164), —This is a general 
review of the discovery, probable constitution, and significant properties of the 
7 -sugars. In conclusion, the author states that “ 7 :fi‘nctose may, in fact, bo 
nothing more than the ketonic form of tlie sugar and 7 -glucose the correspond¬ 
ing aldehyde. It may well be that the aldoses and ketoses functioning in their 
primary capacity as aldehyde and ketone are the reactive sugars in nature, 
but this much seems clear—no naturally occurring compound of glucose, 
whether glucosid, disaccharid, or polysaccharid, has been found to contain the 
7 -glucose structure, and the reactive type of the sugar has hitherto been ob¬ 
tained only under artificial conditions. In sharp contrast, the two most im¬ 
portant natural derivatives of fructose are each based on 7 -fructose, which 
may possibly prove to be the connecting link in natural processes whereby the 
interconversion of ketoses and aldoses is effected.” 

Wood cellulose [traris. title], E. Hkuser and S. S. Aiyar (Ztschr. Angew, 
Chem., S7 (1924)j Eo. S, pp. 27, 28). —As proof that the celluloses of cotton and 
wood are identical, data are presented showing that from both forms or :»ellu- 
lose a pure triacetate can be obtained in the same proportions. On treating 
this triacetate with methyl alcohol in the presence of hydrogen chlorid, the 
same a-methyl glucosid is obtained in like amounts. On hydrolysis of the cel¬ 
lulose with 72 per cent sulphuric acid, both forms of cellulose yield like amounts 
of crystallizable glucose. 

Effect of Acids and salts upon the hydrolysis of wood, E. 0. Shekrard and 
W. H. Gauger (Indus, and Engin, Chem., 45 (1923), No. lit PP- 1164t 1165, figs, 
2). —This paper supplements a previous study (E. S. R., 48, p. 713). A few 
additional salts were tested, but none gave increasing yields of sugar with the 
exception of barium chlorid and zinc chlorid, which, in the presence of hydro¬ 
chloric acid, gave slightly greater yields than were obtained in the blank 
experiments. 

Of the acids studied, the naphthalene sulfonic acids were the most promising. 
Oxalic acid gave a yield of sugar comparing favorably with those of the 
stronger acids, and trichloracetic acid gave the poorest results of all. 

A comparison was made of the amount of fermentable sugar produced from 
white spruce by varying the concentration of sulphuric acid from 5 to 30 per 
cent and by varying the time and pressure. The maximum yield obtained 
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during a 15-miaute period was at a concentration of 10 per cent. On varying 
the time of boiling with this concentration and at a pressure of 115 lbs. per 
square incTi, tlie maximum yield was obtained during a 10-minute period. On 
keeping the concentration constant at 7.5 per cent and the time at 15 minutes, 
and varying the pressure from 80 to 125 lbs., the maximum yield was obtained 
at a pressure of 120 lbs. A repetition of these experiments with mannose 
showed that it is susceptible to the same variations of conditions, indicating 
that the lowered production of sugar beyond certain points is due in i)art, at 
least, to the decomposition of iiiarmose. 

Partial hydrolysis of white spruce cellulose, E. C. Shebrabd and G. W. 
Blanco {Indus, and Engin. Chem.t 15 {1923), No. 11, pp. 1166, 1167). — ^A de¬ 
scription is given of an easily hydrolyzable material which is present in con¬ 
siderable amounts in cellulose prepared from white spruce by the Cross and 
Bevan method. 

The material can be removed from the cellulose only upon prolonged boiling 
with water, indicating that it is not present as such but is produced by mild 
hydrolysis. On concentrating the water extract to a thick sirup and precipitat¬ 
ing with ethyl alcohol, the material separates as a white powder with low 
reducing value and giving no test for mannose. On hydrolysis with dilute 
acids, the reducing value is increased to about five times the original, and 
tests for mannose and pentoses are positive. The material is extremely soluble 
in water and is insoluble In alcohol, chloroform, acetone, methyl alcohol, and 
benzene. It contains about 37.4 per cent of the pentose and 42.8 per cent of 
the mannose contained in the original cellulose. Its chemical constitution has 
not yet been determined. 

The chemistry of urea, E. A. Werner {London and "New York: Longmans, 
(Jrccn dc Co., 192$, pp. XII+212). —This monograph is essentially an attempt to 
l)rove the author’s theory that urea instead of being a carbamid has the cjtUc 


formula HN: 0 



Various methods for the detection and estimation of 


urea, the physico-chemical constants of urea, and a discussion of urea and the 
fixation of nitrogen are given in appendixes. An extensive bibliography is 
Included. 

Action of insulin on the composition of milk [trans. title], L. Giusn and 
C.-T. Rietti {Compt. Rend. Soc. Biol. IParis], 90 {192^), No. S, pp. 252, 253). — 
Analyses are reported of the milk of two goats before and after the intravenous 
injection of insulin. On the day of the injection there was a slight decrease 
ill the amount of milk obtained from one of the goats but no difference in the 
other, hut on the day following the injection the amount obtained was always 
lower. Tliere was a decrease in the percentage of lactose and a marked in¬ 
crease in the amount of fat, both of which were evident on the day of Injection. 

A gas-tight stirrer, G. E. Holm and G. R. Greenrank {Indus, and Engin. 
Chem., 15 {1923), No; 11, p. 113+ fig. 1). —A description, with accompanying 
diagram, is given of a gas-tight stirrer which has been devised at the Bureau 
of Animal Industry, U. S. D. A., for use when thorough mixing of a gas and 
liquid is desired and when it is necessary to measure the quantities of gas 
absorbed by a liquid in successive intervals of time. 

A uew fertilizer sampling tube, L. D. Haigh {Jour. Assoc. Off. Agr. Chem., 
6 {1923), No. 4, pp. 410-413, fig. 1 ).—^A new form of fertilizer sampling tube 
which is said to be free from the mechanical difficulties of the double-tube 
sampler of the Kellogg type (E. S. R., 47, p. 804) is described and illustrated. 

Thq sampler consists of a brass tube 30i in. long and approximately in. 
inside and 4 in. outside diameter, and a solid brass rod of the right size to 
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slide in and out of the tube with slight pressure. The tube, which has a 
solid conical-shaped brass end and a cylindrical wooden handle, is provided 
with three longitudinal slits J in. in width. In using the sampler the rod is 
placed inside the tube which is then pushed into a sack up to the handle. The 
rod is then removed and the tube rotated through an angle of 180° or until 
the grooves face upward and is then carefully withdrawn. The contents are 
shaken out on a sheet of paper and the rod is replaced in the tube. The tube 
is of such a size that it collects about A lb. each time. 

Improvements in colorimetry, R. V. Stanford (Bioohem, Jour.^ 17 (1928), 
No. 6, pp. 839^843, figs. 2). —^Various improvements in the dilution colorimeter 
previously noted (E. S. R., 32, p. 20) are described which are thought to aid 
in convenience and accuracy. 

In place of diffused daylight a Sheringham daylight lamp is used as the 
source of light. In regard to the colorimeter itself, a device has been added 
for automatically adding the solvent from a burette at a given rate, together 
with a mechanical stirrer adapted from a dentist’s drilling agent. Possible 
errors in the equality of the cells and in the symmetry of the optical arrange¬ 
ments are said to be correcte'd In the manufacture of the apparatus. 

The microscopical identification of some sodium and potassium salts, 
G. L. Keenan (Jour. Amer. Pharm. Assoc., IS (1024), No. 2, pp. 122-125). —A 
microscopical method of identifying five salts commonly met in food and drug 
analysis—^sodium and potassium chlorids, sodium aifd potassium nitrates, and 
potassium sodium tartrate (Rochelle salt)—has been devised at the Bureau 
of Chemistry, U. S. D. A. 

The method involves the use of a microscope and a micropolariscope and 
five oils of known refractive indices. Suggested oils are Squibb’s mineral oil, 
refractive index 1.488; toluene or a mixture of mineral oil and clove oil, re¬ 
fractive index 1.405; sandalwood oil or a mixture of clove oil and mineral oil, 
refractive index 1.505; clove oil or a mixture of mineral oil and monochloro- 
naphthalene, refractive index 1.545; and anilin or a mixture of mineral oil 
and monochloronaphthalene, refractive index 1.585. 

The principle upon which the method depends is that sodium and potassium 
chlorids crystallize in the isometric system and show no change from light to 
dark when the microscope stage is rotated with Nicols crossed. This serves 
to distinguish them from the other salts in the above list, which are doubly 
refractive and consequently show changes from light to dark When the stage 
is rotated with Nicols crossed. The identification of the individual salts can 
be made by the examination of portions of the crystals in oils of different 
refractive indices. Sodium chlorld has a refractive index of 1.544 and potassium 
chlorid of 1.490. In potassium nitrate the mean value of the two higher refrac¬ 
tive indices is 1.505. Significant values for Rochelle salt and sodium nitrate 
are 1.495 and 1.587, respectively. 

Determination of total sulphur in soils and silicate rocks, W. M. Shaw 
and W. H. MacIntibe (Indus, and Engin. Chem., 15 (1923), No. 11, pp. 1183- 
1186). —This contribution from the Tennessee Experiment Station consists of 
the detailed description of a method of determining total sulphur in soils 
which is said to combine the advantages of several different procedures. 

The essential features of the method consist in the fusion of the soil with 
anhydrous sodium carbonate and sodium peroxid in a nickel crucible in an 
electric furnace, the disintegration of the melt with distilled water, followed 
by filtration, acidulation of the filtrate, and dehydration and removal of the 
silica, and the final precipitation of the sulphur as barium sulphate. 



1924 ] 


AGBICULTUEAL CHEMISTRY—^AGROTEOHNY. 


11 


The detection of nitrates in vegetable or animal material [trans. title], 
T. Sabalitschka and C. Schmidt (Ber. Deut Pharm. Oeselt^ SS (192S), No. 
5, pp. 181-^184). —^A qualitative test for nitrates in organic materials is de¬ 
scribed as follows: . 

A small quantity of the sample is placed near the center of a watch crystal, 
and just beyond but not in contact with it a few drops of concentrated sul¬ 
phuric acid are placed, A similar watch crystal is touched with a glass stirring 
rod which has been dipped in a solution of diphcnylamin sulphuric acid prepared 
by dissolving one or two crystals of diphenylamin in 1 or 2 cc, of concentrated 
sulphuric acid. This watch crystal is placed over the llrst, which is then 
tilted to mix the concentrated sulphuric acid with the sample. In the presence 
of nitrates the diphenylamin sulphuric acid develops a blue color. 

In the presence of bromids and iodids, the test is reliable only after stand¬ 
ing for from 10 to 20 minutes. Chromates or chlorids alone do not interfere 
with the test, but when present together the former must first be removed. 
This is done by heating a small quantity of the sample with 5 cc. of 5 per 
cent hydrochloric acid at about 50® C. A small quantity of basic lead car¬ 
bonate is added and the mixture heated to boiling, cooled, and filtered. To 
the filtrate a 10 per cent solution of neutral lead acetate is added until no 
further precipitate is formed. This is filtered and the filtrate evaporated 
to drjmess on a water bath with a snnill amount of basic lead carbonate. 
The residue is then examined as in the original test. 

Xesslerization, and the avoidance of turbidity in nesslerized solutions, 
R. V. STANFOitD (Biochem. Jour,, 11 {192S), No. 6, pp. 844-846), —The occurrence 
of turbidity in nesslerized solutions is considered to be due to two causes: (1) 
The presence of foreign substances in the solution to be nesslerized and (2) 
a reaction occurring as the result of excess of alkali or of the Nessler reagent. 
The former is considered to be unavoidable and to necessitate in some cases the 
removal of the ammonia from the interfering substances by some such method 
as outlined in the following paper. Turbidity due to the second cause is said 
to be avoided if the concentration of the ammonia is below 0.03 mg. of nitrogen 
per cubic centimeter and if the Nessler reagent is one-tenth of the volume of 
the solution to be nesslerized and is added drop by drop with constant shaking. 

Method for the rapid and quantitative removal of ammonia from solu¬ 
tions, especially applicable to the microquantitative estimation of nitrogen 
and urea in products of living origin, 11, V. Stanfokd {Biochem. Jour., 17 
{1923), No. 6, pp. 841-850, fig. 1). —A vacuum apparatus for the distillation of 
small quantities of ammonia is described and illustrated. 

A 100-cc. distilling flask provided with a small separatory funnel with a 
capillary end leads into a container consisting of a small glass tube fitting 
loosely in a side-necked test tube, the receiver, which Is connected through a 
tap with two traps which, in turn, are connected with the exhaust pump. In 
use, the distilling flask is sealed by being immersed in warm water and the 
receiver by having its cork smeared with glycerol. The receiver is surrounded 
by cracked ice and water. The process, which is described in ♦detail, is said 
to take only 15 minutes and to result In an almost strictly quantitative transfer 
of qmmonla, which is finally determined by nesslerization. 

/ Betermiuatioii of nitrate nitrogen in the presence of cyanamid and some 
of its derivatives, K. D, Jacob {Indus, and Engin. Chem., 15 {1923), No. 11, 
pp. 1115-1111). —^For determining nitrate nitrogen in the presence of calcium 
cyanamid, dlcyanodiamid, and guanylurea, the author recommends the pre¬ 
liminary removal of the cyanamid and dlcyanodiamid by precipitation with a 
saturated solution of silver sulphate and potassium hydroxid, as suggested by 
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the method of Brioux In which silver nitrate was similarly used (E. S. R., 24, p. 
323). The urea, which is not completely removed by this procedure, can be 
removed from an aliquot of the solutiorl by the method described by Pox and 
Geldard (E. S. R., 50, p. 204), involving the hydrolysis of urea by the 
enzym urease of jack bean flour. 

The technique of each method is described, and data are reported on the 
anal 3 ’'ses of soil mixtures to which these materials had been added in varying 
amounts. 

The estimation of pentoses and pentosans.—*1, The formation and dis¬ 
tillation of furfural, N. C. Peiivieb and R. A. Gobtneb (Indus, and Engin. 
CJiem., 15 (1923), No. 11, pp. 1167-1169).—The literature on the formation of 
and methods of determining furfural is reviewed, and a comparison is re¬ 
ported of the present Official method, which has been said to give low results, 
with the distillation method of Jolles (E. S. R., 18, p. 308), for which 
theoretical results are claimed. 

It was found that during the distillation carried out according to the Official 
method the concentration of HCl reaches values of from 18 to 20 per cent 
instead of the original 12 per cent, while if the distillation is conducted ac¬ 
cording to the technique of Jolles, the acidity remains at about 12 per cent. 
The low yield of furfural by the Official method is attributed to its destruction 
by the higher concentration of acid. A method is outlined whereby this can 
be prevented by the passage of a slow current of steam through the distilla¬ 
tion mixture to carry the furfural off as rapidly as it is formed. 

Actual methods of analysts employed In the municipal laboratory of 
Paris and papers on matters relating to nutrition.—IT, Fats, butter, 
waxes, and paraffin, oil of turpentine, and mineral oils. Ill, Beverages 
and their immediate derivatives. IV, Vegetable products and deriva¬ 
tives. V, Water and air. VI, Tinning, toys, dyes, antiseptics, and 
sweetening agents. Detection of antiseptics and toxicology of foods, 
edited by A. Kling (M^thodes Actuelles d'Expcrtises Employees au Laboror 
ioire Municipal de Paris et Documents sur les Matures Relatives a VAlimenta¬ 
tion. //, Matures Grasses. — Dcurre, Vires et Paraffine.—Essence de T6r6ben- 
thine, ,Huiles Minirales. Ill, Boissons et Dirivis Irnmidiats. IV, Produits 
Vigetaux et Dirivis. V, Eaux et Air. VI, J^tamage. — Jouets.—Matures Col- 
orantes, Antiseptiques et jSdulcorants, Essais d^Antiseptiques, Toxicologic des 
Aliments. Paris: Dunod, 1922, vols. 2, pp. [2]-f238, figs. IS; 4, pp. [2]-{-/f6Ji, 
figs. 105; 5, pp. 16; 1923, vols. 3, pp. [21-^292, figs. 12; 6, pp. 

[2]+20i, pi. 1, figs. 2). —These volumes continue the series previously noted 
(E. S. R., 47, p. 715). The subjects treated and their authors are as follows: 
Volume 2, Fats, Waxes and Paraffin, Oil of Turpentine, and Mineral Oils, by 
X. Leys, and Butter, by L. Pons; volume 3, Wine, by R. Schmutz;' Cider, 
Perry, and Vinegar, by V. G6nln; Beer, by J. de Br^vans; Tartars and Lees, 
by D. Florentin; volume 4, Cereals and Their Products, by G. LeGall du 
Tertre; Cocoa, Chocolate, Tea, and Spices, by V. G6nin; Micrography, by L. 
Robin; Saccharlmetry and Sweetened Food Products, by Gelin; Alcohols and 
Alcoholic Beverages, by Cuniasse; volume 5, Chemical Analysis of Water, by 
J. Dieudonn^; Microbiological Analysis of Water and of Air, by M. Lombard; 
Residual Water, by J. Lafore; Determination of Carbon Dioxld and Carbon 
Monoxid in Air, by D. Florentin; and volume 6, Tinning and Toys, by J. Frolde- 
vaux; Analysis and Detection of Coloring Matter, by Courtols; Antiseptics 
and Sweetening Agents, by L, Robin; Detection of Antiseptics, by M. Lombard; 
and Toxicology of Pood, by Langlols and Huchet. 
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Determination of fat in alimentary paste, flonr, and dried egg, H. 
Hbbtwio (Jour, Amoc, Ojf, Agr, Chem,, 6 (191^), No, 4^ pp, 508-510)-In the 
method described, the material is first subjected to hydrolysis with hj^dro- 
chloric acid before being extracted with ether to obtain the fat for the usual 
determination by the Official Roese-Gottiieb method. Higher results were ob¬ 
tained in all cases than with the method of direct extraction. 

The cryoscopic examination of milk, J. Hobtvet (Jour, Assoc, Off, Agr, 
Chem,f 6 (1923)^ No, 4, pp- 424-429), —Detailed directions are given for the cry¬ 
oscopic method for the examination of milk (E. S. R., 45, p. 506). 

“A minimum freezing point depression of —‘0.530* C. and a maximum of 
—0.566* for milk from normal individual cows and a minimum of —0.530* 
and a maximum of —‘0.562® for milk from normal lierds is substantiated by 
collaborative work carried out in various parts of the country on approxi¬ 
mately 300 samples. Owing to these observed natural variations it is advisable 
to adopt a tolerance figure in passing Judgment on market samples. A tol¬ 
erance of 3 per cent may be; deducted from results for added water calculated 
on the ba.sis of an average freezing i)oint depression of —0.550®. A thorough 
investigation of the cryoscopic properties of authentic samples In a given 
locality may justify a smaller, but scarcely a larger, tolerance figure. Owing 
to the narrow variations actually found among market milks of genuine 
character, it is not necessary in pra(?tice to deduct the tolerance figure from 
results showing added water in amounts above 3 per cent." 

The reduction of methylene blue by iron compounds, E. J. Mobgan and 
J. H. Quastel (Roy, Soc, [London] Proc,, Ser, B, 05 (1023) y No. B 665y pp. 
61-71). —iln a further lnvesrignti(»n of the Schardiiiger reaction in milk (E. S. 
II., 48, p. 207), a particular study was made of the effect of ferrous sulphate 
in bringing about the reaction in boiled milk. Evidence was obtained that the 
reduction of methylene blue by boiled milk in the presence of ferrous sulphate 
is due to the inorganic constituents present in the milk. Methylene blue was 
found to be reduced by ferrous sulphate solution In the presence of sodium 
hydroxid, carbonate, bicarbonate, or phosphate, and of the sodium salts of 
various organic acids such as acetic, tartaric, or citric, but not by ferrous 
sulphate alone. In discussing the mechanism of the reduction, the fact that 
two ferrous molecules always react with one of methylene blue is thought to 
indicate that "the oxygen of the methylene blue acts as hydrogen acceptor, 
taking up the two positive hydrogen ions to form electrically neutral water, 
tlie corresponding two negative hydroxyl ions being immediately taken up by 
the ferrous hydroxid to produce the slightly dissociated ferric hydroxid and 
thus preserving electrical equilibrium." 

Prevention of the deterioration of raw sugar by Inoculation with tor- 
nlae, W. L. Ow^en (Internatl. Sugar Jour., 25 (1923)y No. 295y pp, 371-374 ).— 
The possibility is suggested of protecting raw sugar against deterioration by 
Inoculation with torulae, and data are presented showing the protective action 
thus secured. This is considered to be due to the toxic effect upon other micro¬ 
organisms of the carbon dloxld formed by the torulae. 

Sorgo siru]^ manufacture, A. H. Beyan and S. P. Shebwood (U. 8. Dept, 
Agr.y Farmers^ Bui, 1380 (1.02}), pp. 11-^29, figs. 2Jf).—-In this revision of 
Farmers* Bulletin 477 (E. S. B., 26, p. 512) only a few changes have been made 
In the subject matter, but the statistics have been brought up to date by 
figures for the production of sorgo sirup in various States in 1909 and 1919 
and for the total production in the United States by years from 1919 to 1922, 
Inclusive. 
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Nut margarinSf J. T, Keister (Jour, Assoc. Off* Agr, Chem,, 6 H92S)t No, 4* 
pp. 602-^98)*—A brief discussion is given of the growth and extent of the nut 
margarin industry in the United States and of the general methods of manu¬ 
facturing nut margarins. Tliis is followed by a report of the analyses of 15 
samples of nut margarin, representing 15 different brands. The data include 
determinations of water, fat, curd, ash, sodium chlorid, and free acid as 
oleic, together with values obtained for the refractive index, melting point, 
Reichert-Meissl number, Polenske number, saponification number, and iodln 
number of the corresponding fats. In several of the samples, peanut oil was 
determined by Evers* modification of Bellier*s method (E. S, II., 30, p. 209), 
which is considered to be capable of furnishing approximately quantitative 
results with nut margarins. Considerable variation was found in the com¬ 
position and proportion of the fats used in the various brands. 

METEOEOLOGY. 

Forecasting weather, W. N. Shaw (London: Constable <£• Co., Ltd., 1923, 2. 
ed,, rev. and erU., pp. XLI1I+5S4, pis. 5, figs. 190). —This is tlie second revised 
and enlarged edition of this treatise (E. S. II., 26, p. 809). The revision takes 
full account of the progress in scientific work relating to forecasting since 
1011 and brings the information up to date. The book first explaii>s and 
Illustrates the construction of synoptic charts and their use in forecasting. 
Then follow discussions of physical processes involved in weather phenomena, 
forecasting specific phenomena such as storms, frosts, etc., recent progress in 
the use of weather charts, statistical inetliods for long period and .seasonal 
forecasts, and the utility of the system of weather forecasts in England. 

Climatological data for the United States by sections (17. S. Dept. Agr., 
Weather Bur. Climat. Data, 10 (1923), Nos. 11, pp. [187], pis. 4, fig, 1; 12, pp. 
[155], pis. 4, fig. 1). —The.se numbers contain brief summaries and detailed tabu¬ 
lar statements of climatological data for each State for November and De¬ 
cember, 1923. 

Climatological normals for Egypt and the Sudan, Gandia [Crete], Cy¬ 
prus, and Abyssinia, L. J. Sutton (Cairo: Min. Pub. Works, Egypt, Phys. Dept., 
1922, pp. X+100, pis, 12). —^Normals for pressure, temperature, precipitation, 
wind, and evaporation, based in most cases upon 20 years* homogeneous obser¬ 
vations at 63 stations, are given, with a list of publications dealing with the 
climate and weather of Egypt and the Sudan. 

SOILS—FEETILIZEES. 

The effect of moisture on soil color, A. M. O’Neal (Soil SoL, 16 (1923), No. 
4f pp. 275-^279, figs. 2). —^Brief preliminary studies conducted at the Iowa Ex¬ 
periment Station on the effect of varying moisture content on the actual color 
of light colored Clinton silt loam and dark colored Tama silt loam soils from 
Iowa are reported. Both soils are of loesslal origin, the former being developed 
under timbered conditions and the latter on the prairies. The colors were 
determined on the air-dry soils and on samples containing 10, 20, 30, and 
40 per cent of moisture. 

The colors of both soils became darker as the moisture content increased 
until 30 per cent was reached. Beyond that point there was little change. 
The Clinton silt loam, with 20 per cent of moisture, closely resembled the Tama 
slit loam In an air-dry condition. When it contained 30 per cent of moisture 
it had very nearly the same color as the Tama silt loam with 10 per cent of 
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moisture. The degree of color change between the soil in an air-dry condi¬ 
tion and witli 10, 20, and SO per cent of moisture was more pronounced in the 
case of Tama silt loam than in the case of Clinton silt loam. This is taken 
^ to indicate that the darker colored soils, or those containing greater quantities 
of organic matter, show greater variations in color with changing moisture 
conditions. The color change, however, is not uniform. 

It Is considered evident from these results that the moisture factor may 
play a most important part In determining the color of soils and in the 
descriptions which are given in the survey reports. 

The influence of acidity itself on plant growth without regard to other 
factors, A. G. McCall {Jour. Amer. Soc. Agron., 15 (1923)^ Ao. 7, pp, 290- 
297), —In a contribution from the Maryland Experiment Station, data from dif¬ 
ferent experiment stations are summarized, indicating that the intensity of 
acidity, as determined by the H-ion concentration determinations, bears in 
general no direct or simple relation to the quantity of acid present in the 
soil. It is shown that the intensity of the acidity in many instances is of 
greater signilicance in biochemical processes than is the quantity of acid 
present. It is concluded that much additional experimentation is needed to 
determine what should constitute scientitic corrective treatment for soil 
acidity for any particular system of cropping. 

Testing soils for acidity, C. 11. SruawAY (Michigan Sia. Quart. Bui. 6 
(1924)f Ao. S, pp. 93-97, fig» 1). —A practical colorimetric method for testing 
soils for acidity Is briefly described and its use on the prevailing soil types 
of Michigan illustrated. 

Factors influencing the activity of spore-forming bacteria in soil, J. S. 
JoFFK and H. J. Conn (A"cm? York Hiate Bta. Tech. Bui. 97 (1923), pp. 3-21). — 
Studies of soils variously treated and incubated in tumblers to determine 
under wdiat conditions the spore-forming bacteria become active are reported. 
A microscopic method of examination was used. 

The results Indicate that spore-forming bacteria are active in soils only 
under conditions that do not frequently occur in ordinary fai*m practice. The 
vegetative stage of spore formers was not observed with applications of 
complete fertilizer at the rate of 2,000 lbs. per acre, which is an unusually 
high rate under general farm conditions. Additions of excessively large 
amounts of nitrogenous organic substances, such us dried blood, peptone, and 
I)eanut meal, temporarily induced the vegetation of spore formers, but the 
vegetative stage did not appear with applications of these substam.-es at 
practical rates. More easily decomposable organic materials stimulated the 
vegetative stage to a greater extent. 

A high moisture content, close to the saturation point, allowed the vege¬ 
tative stage of spore formers to appear to a small degree. It is considered 
possible that the spore formers vegetating under such conditions may belong 
to anaerobic groups. Heavy applications of barnyard manure rich in urine 
induced the spore formers to vegetate for a short period. 

The experiments indicated that these organisms use carbohydrates more 
readily than nitrogenous materialk It was observed* that an unusually great 
alkalinity in the soil tended to allow the vegetative forms to develop. On the 
other hand, an acid reaction brought about by the addition of an inorganic 
acid did not do so. 

Palatial steriUzatioii of soil, microbiological activities, and soil fertility, 
11, S. A. Waksman and R. L. Stahkey (Soil Sol., 16 (1923), No. 4, pp. 247-268, 
flffs. 16 ),—In a second contribution to the subject from the New Jersey Experi¬ 
ment Stations (B. S. R., 50, p. 620), it Is pointed out that the great variability 
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of field soils, both In regard to chemical composition and numbers of micro¬ 
organisms, is one of tfie chief disadvantages when working with them. In this 
connection a soil with a known history as far as microorganisms and their 
activities are concerned was prepared. The results of the influence of partial 
sterilization by volatile antiseptics, heat, and calcium oxld upon the numbers 
of bacteria, fungi, Actinomycetes, and protozoa, and on their activities in this 
soil, are reported. These are compared with the influence of air-drying, addi¬ 
tion of calcium carbonate, and the influence of small amounts of organic matter 
and sulphur upon the same microbiological activities. 

The mere mixing of soil, without allowing it to air-dry, resulted in 
only a slightly stimulating effect on bacterial action, as indicated by carbon 
dioxid production. There was a depression in bacterial numbers, and the pro¬ 
tozoa were not affected. The fungi were at first depressed and then stimulated, 
and the depression was accompanied by a reduction in nitrate content. 

The application of calcium oxid to the soil had a pronounced effect in dis¬ 
turbing or even destroying the state of microbiological equilibrium. The addi¬ 
tion of 0.5 per cent of calcium oxid had a decided sterilizing effect upon the 
microbial population of the soil. The depression of carbon dioxid production 
was accompanied by a depression in the numbers of bacteria and fungi, which, 
however, rapidly increased when the pots were aerated. The protozoa were 
destroyed by the calcium oxid treatment, but after 28 days large numbers were 
found in the soil. This particular period coincided with the maximum de¬ 
velopment of bacteria and fungi, as well as the maximum rate of carbon dioxid 
evolution. The rapid development of microorganisms brought about a decrease 
in the amount of nitrate in the soil, but as soon as the carbon dioxid produc¬ 
tion began to decline an increase in nitrate accumulation took place. These 
results are considered to oppose any attempt to explain the phenomenon that 
has taken place by the destruction of protozoa. 

The influence of calcium carbonate upon the microbiological activities in the 
soil was distinctly different from that of calcum oxid. There was a marked 
evolution of carbon dioxid soon after the calcium carbonate was added to the 
soil. This soon decreased to a low level, only slightly above tlie control. Bac¬ 
terial numbers were stimulated to only a limited extent. The addition of 
calcium carbonate did not result in a group of phenomena cluiracterlstic of 
partial sterilization. 

Air-drying of the soil, followed by moistening with distilled water, resulted 
in a decidedly stimulating effect upon the activities of the microorganisms, 
as indicated by an increase in numbers of bacteria and fungi and in carbon 
dioxid production, and by a decided decrease in nitrate content. This stimu¬ 
lating effect of air-drying was of only short duration. Air-drying did not 
destroy the protozoa, the flagellates being as abundant as in the untreated 
soil. This is taken to indicate again that the destruction of the protozoa can 
not account for the stimulating effect upon bacterial activities. The results are 
considered to indicate further that air-drying modifies the organic matter of 
the soil, making it a more available source, of energy for microorganisms. 

Heating of soils at 65® C. (149® F.) for 1 hour also produced a decrease 
in the number of bacteria and fungi, followed by an increase, and also a 
rapid increase in the amount of carbon dioxid production, followed by a rapid 
decrease. The protozoa disappeared and did not reappear in appreciable 
numbers for 28 days. The nitrate content was increased. The bacterial num¬ 
bers did not decrease as rapidly as in the case of air-dried soils. The fungi 
did not Increase rapidly and continued to increase even after 80 days. The 
gradual course of increase of numbers of fungi was peculiarly parallel to the 
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gradual fall of bacterial numbers. The nitrate content, after a slight increase, 
actually continued to decrease. Wiien the heated soil was reinoculated with 0.5 
per cent of a fresh soil, the protozoa began to develop much more rapidly, ap¬ 
pearing abundantly after 14 days. Carbon dloxid production was similar to 
that in uninoculated soil, and the bacterial numbers reached a higher maximum 
but dropped much more rapidly. The numbers of fungi remained consistently 
low for a long time. The nitrates decreased in a manner parallel with the 
Increase in bacteria and began to increase with the decrease in bacterial 
numbers. These results are taken to indicate that the steaming of soils brings 
about a greater solubility of organic soil constituents. 

Treatment of the soil with toluene brought about an increase in carbon 
dloxid i)roduction followed by a rapid decrease, a decided increase in bacterial 
numbers, and practical destruction of the fungi. The protozoa at first dis¬ 
appeared, then reappeared after 28 days. The nitrates were greatly decreased, 
but after a long period of time they began to increase. 

Treatment of soil with 1 per cent of carbon bisulphid resulted in phenomena 
very similar to the toluene treatment, heating of soil, air-drying, and calcium 
oxid treatment. The addition of 0.2 per cent of ground dry alfalfa meal 
resulted in changes in the microbiological activities very similar to partial 
sterilization of soil. The addition of a small amount of sulphur resulteii in a 
slight decrease in the numbers of bacteria, and a slight increase In the number 
of fungi and in the carbon dloxid producing capacity of the soil. 

Partial sterilization of soil, microbiological activities, and soil fertility, 
in, S, A. Waksman and II. L. Starkey (Soil Sd.f 16 (1928)^ No. 5, pp. S^S- 
357 ).—In a third contribution to the subject, studies made to compare partially 
sterilized soils with normal soils, with particular reference to their efficiencies 
for decomposing added organic substances, are reported. 

The results showed that partial sterilization of soil brings about a chemical 
change in the soil organic matter, making it more available as a source of 
energy for microorganisms. This was indicated by (1) the ammonia forma¬ 
tion in the process of sterilizing soil by heat or disinfectants, (2) the fact 
that the curve of carbon-dioxid evolution in partially sterilized soil was similar 
to that obtained when a small amount of undecomposed organic matter was 
added to unsterilized soil, (3) the fact that soils rich in organic matter allowed 
a greater accumulation of ammonia and nitrates, as a result of partial steriliza¬ 
tion, than soils deficient in organic matter, independent of the flora and fauna, 
and (4) the fact that partially sterilized soil with a much greater bacterial 
flora was no more efficient in decomposing nitrogenous and nonnitrogenous 
organic substances added to it. 

A large proportion of the soil fungi was killed as a result of partial steriliza¬ 
tion. This dead material, with the bodies of destroyed protozoa and other soil 
microorganisms, still further increased the amount of energy made available 
in the soli. The rapid increase in the number of microorganisms in the soil 
was found to be at the expense of the organic matter made available. This 
was further confirmed by the fact that the course of development of fungi re¬ 
sulted in a curve somewhat similar to that given by the bacteria, although the 
rise in the curve may take place at a later date. 

Carbon and nitrogen were found in soil in a certain proportion, depending 
upon the physical and chemical condition of the soil. When the carbon com¬ 
pounds were decomposed as sources of energy by the bacteria and Actinomycetes, 
some of the nitrogen was left as a waste product. The carbon-nitrogen content 
of the soil and of the bodies of the bacteria, Actinomycetes, and fungi, com¬ 
bined with the economic utilization of the carbon by these three groups of 
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organisms, are thought to explain why the development of the first two groups 
of organisms will bring about the liberation of nitrogen from the soil organic 
matter to a greater extent than the development of the fungi. 

The actual amount of ammonia formed in partially sterilized soil was deter¬ 
mined not by the numbers of bacteria and fungi developing in the soil, but by 
the abundance of organic matter. The course of development of numbers of 
bacteria in the soil seemed to be Influenced by the course of development of the 
fungi. The course of development of Actinomycetes depended upon the method 
used in bringing about the imrtial sterilization of the soil as well as upon the 
organic matter content. 

The protozoa were suppressed in partially sterilized soil, but became active 
again long before the bacterial numbers dropped down very markedly. The 
more rapid the rise in bacterial numbers and the greater the maximum, the 
sooner did the fall set in. This was exactly true of the numbers of fungi. 
These phenomena are considered to’ be the results of the available number of 
plant nutrients in the soil. 

The phenomena observed as a result of partial sterilization of soil, viz, the 
rise of bacterial numbers and ammonia accumulation, are explained by (1) 
the change in the physical condition of the soil, especially the soil colloids, 
(2) the change in the chemical condition, especially the modification of soil 
organic matter, making it more readily available, (3) the destruction of a 
large number of soil micrf)organisms, especially the fungi and protozoa, mak¬ 
ing their bodies available as sources of energy for the surviving microor¬ 
ganisms, (4) the change in balance of the microbiological flora of the soil, 
all of which favor greatly the development of the bacteria, and (5) the fact 
that bacteria use organic nitrogenous substances as well as other carbon 
compounds very uneconomical I y as sources of energy and liberate a great deal 
of ammonia as well as phosphates and other minerals stored away in the soil 
Organic matter as waste products. 

IBnergy sources and microbiology of soil [trans. title], F. H. Hesbelink 
VAN SucHTEUCN {Centhl, Bakt. [etc.], 2, Abt., 58 (JP2S), Na, 19-2^, pp, 418-^ 
430f figs, 2 ),—Studies are reported to determine (1) the quantities of energy 
available to soil microorganisms which have been added to the soil in fertil¬ 
izers and manures or are already present in the soil in the form of humus, and 
(2) the quantities of heat resulting from the biochemical transformation of 
the energy materials present in soils. 

The heating values of the different materials studied were found to repre¬ 
sent an energy supply which is considered to be available to soil microor¬ 
ganisms. On this basis, it is concluded that the ordinary arable soil contains 
quite cqnsiderable quantities of energy which is available to microorganisms. 
The calorimetric studies showed that a productive soil will produce relatively 
large heat quantities by biochemical transformation, but that fixed data on 
the heat production of soil in microcalories can not be evolved until the varia¬ 
tions therein have been accurately explained. 

Inorganic substances, especially aluminum, in relation to the activities 
of soil microorganisms, A. L. Whiting (Jour, Amer, Soc, Agron., 15 (1923), 
No. 7, pp, 277-289 ),—In a contribution from the Illinois Experiment Station, a 
summary of data on the subject from several different experiment stations is 
presented. 

This indicates that soluble salts of aluminum have been found in acid soils 
which have been treated with soluble salts of other metals by a number of 
investlgatora Aluminum in soluble form has been found in soils where sul¬ 
phur is being oxidized, and calcium carbonate has been found to inactivate 
toxic aluminum, iron, and manganese when not used In excessive quantities. 
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PbospAates have likewise been found to prevent the injurious action of alumi¬ 
num. Aluminum associated with hydrolyzable and highly ionizable salts has 
been shown to exert a toxic influence on plants aside from the acid effect of 
the associated acid radical. Aluminum phosphates have been demonstrated 
to be excellent sources of phosphorus for a number of farm crops in spite of 
their aluminum content. 

Soils which have not been treated with salts have shown practically no 
soluble aluminum* in clear water extracts. Practically all acid soils which have 
been studied contained quantities of easily replaceable aluminum when brought 
into contact with salt solutions. Certain acid soils contain large amounts of 
soluble manganese, and this element appears to support nitrification. Soluble 
manganese has betm found to occur in soils as a result of sulphur oxidation. 

The available information indicates that the use of moderate amounts of 
liming materials and ample quantities of idiosphates will precipitate the toxic 
forms of aluminum, iron, and manganese in acid soils and at the same time 
permit the establishment of pH values in keeping with the requirements of 
dbil organisms, the growth and feeding power of crops, and their response to 
fertilization. 

It is concluded that the gradual development of toxic conditions in a soil 
is generally accompanied by a gradual reduction of nontoxic available bases. 
These conditions are aggravated, as far as crops and organisms are concerned, 
by a scarcity of certain essential elements, particularly phosphorus and potas¬ 
sium. Points in need of urgent further investigation are briefly enumerated. 

Depressive influence of certain higher plants on the accumulation of 
nitrates in soil, T. L. Lyon, J. A. Bizzetx, and B. D. Wilson {Jour. Amer. Soo. 
Agron., 15 {1925) ^ No. 11, pp. 4^7-467, pi. 1). —Studies conducted at Cornell 
University are reported in which a crop of oats was raised in 20 cans filled 
with Dunkirk silty clay loam soil to bring the soil to a uniform and low 
nitrate content. Six of the cans were planted to maize, 6 to wheat, and 6 
were left unplanted. The plants and roots were removed and analyzed for 
nitrogen and tlie nitrates determined in the soil at the end of 57, 77, and 119 
days after planting. Assuming that the nitrogen of the plants had been con¬ 
verted into nitrate before being absorbed, a comparison was made of the quan¬ 
tity of nitrate which accumulated in the planted and unplanted soil. It was 
found that maize did not depress nitrate accumulation during early growth but 
did so later. Wheat showed a depressing influence at the end of the first 
period and continued to exert a depressing effect throughout its entire period 
of growth. 

Similar cans were partly filled with soil containing roots of oats, maize, 
timothy and red clover, and dried blood. The mixtures stood in the cans for 
three months, during which time they were occasionally leached and the nitrate 
nitrogen determined in the leachings. The quantities of nitrate nitrogen re¬ 
covered from the different roots and dried blood were directly in the order 
of the percentage of nitrogen in these substances, although the total quantity 
of nitrogen was the same for each can. This is taken to indicate that the 
composition of the organic matter liberated by the leachings or by the de¬ 
composing plant roots has a potent influence on the activity of the nitrate 
consuming organisms. 

Toxic organic soil constituents and the influence of oxidation, O. 
ScHBEiNEB {Jour. Amer. Soo. Agron., 15 {1925), No. 7, pp. 279-^276). —In a con¬ 
tribution from the U. S. D. A. Bureau of Plant Industry, a brief summary is 
presented of the investigations which have been conducted for some years on 
the origin, nature, and treatment of toxic organic constituents which have 
been found in Infertile soils. Several such bodies have been isolated from 
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different soils having quite different chemical properties. Some of the brganlc 
compounds found in soil organic matter are beneficial and others are inimical 
to plant life. A balance of these two contending infiuences is said to exist 
in every soil, such that decreased soil fertility, In so far as it may be in¬ 
fluenced by the chemical composition of the soil organic matter as a single 
factor, is due to the preponderance of that type of biochemical action which 
will result in the accumulation of harmful compounds. 

It is considered significant that such toxic constituents have for the most 
part resulted from partial oxidation, and are under favorable conditions sub¬ 
ject to further oxidation. The studies on the ability of soils to oxidize organic 
substances have shown that fertile soils are generally good oxidt^rs and in¬ 
fertile soils poor oxidizers. Thus, in soils which are good oxidizers the chances 
of an undue accumulation of toxic substances are small, whereas in poor soils 
with low oxidizing powers harmful substances may result The chief aim in 
improving Infertile soils is therefore to build them up so that they will become 
good oxidizers. 

Organic phosphorus of soils, J. T. Auten (Soil Sd,, 16 (192S), No, 4* ph- 
281’-B^4 )-—Studies were conducted at the Iowa Experiment Station (1) to test 
the Potter and Benton method of determining organic phosphorus in soil, (2) 
to determine whether organic phosphorus occurs in soils in chemical combina¬ 
tion or is adsorbed, and (3) to determine the nature of the organic phosphorus 
compounds. The soil used was Jackson silt loam selected because of its high 
content of organic phosphorus and its low content of organic matter. 

The results showed that organic phosphorus exists in large amounts in some 
soils and may be determined with a fair degree of accuracy by the above 
method. It is considered probable, however, that organic phosphorus does not 
exist in any considerable amount as nucleic acid, phytin, or lecithin and is 
not an accumulation of pyrimidin nucleotids. It is further considered probable 
tliat inorganic phosphorus compounds when added to soils are hydrolyzed, and 
that the inorganic phosphorus combines in a calcium-magnesium or other metal 
salt of au organic amphoteric complex. 

A 5-year lysl meter study of the supposed liberation of soil potassium by 
calcic and magnesic additions, W. H. MacIntirb, W. M. Shaw, and J. B. 
Young (Soil Soi., 16 (192S), No, 4, pp, 217-22S, fig, f).— Studies conducted at 
the Tennessee Experiment Station on the leaching of potassium from a 23-unit 
lysimeter during a 5-year period, under the influence of additions of lime¬ 
stone, dolomite, calcium oxid, and magnesium oxid in chemical equivalence 
at the rate of 2,000 lbs. of calcium oxid per 2,000,000 lbs. of soil, are reported. 
Calcium oxid and magnesium oxid were also used at an equivalent rate of 
3,759 lbs., and five treatments each of ferrous sulphate, pyrite, and elementary 
sulphur were used, four of each set receiving supplements of lime or magnesia 
each at two rates. 

The results showed that every form and rate of calcic and magnesic treatment 
alone and in conjunction with sulphates depressed the losses of potassium. In¬ 
creases over the control were obtained in the three cases where sulphur carriers 
were used when not supplemented by either alkali-earth, but such Increases 
were found to represent only a minute fraction of the theoretical liberation to 
be accredited to the amounts of calcium and magnesium sulphates derived from 
the sulphur treatments. 

A simple method for determining the nutrient requirements of soils, 
especially for potash and phosphoric acid [trans. title] Nbubaubb (Mitt, 
Deut. Landw, Oesell,, 38 (1923), No. 47, pp, 596-^99 ),—^A method is briefly de¬ 
scribed in which the soil to be tested is covered with sterile quartz sand and 
planted with rye. The rye is harvested after from 14 to 18 days and analyzed 
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tor potash or phosphoric acid. Using similar results obtained from the sand, 
the amount of the nutrient material withdrawn from the soil by the rye plant 
Is determined, 

A comparison of these results with an apparently arbitrarily chosen standard 
Is taken to indicate the relative amount of available plant nutrient material In 
the soil and consequently the nature and amount of fertilizer treatment required. 
A comparison of the results of this test with actual vegetation tests is presented. 

Soils of the Great Plains, C. F. Marbut (Ann. Assoc. Amer. Oeoffr., IS 
(192S), No. 8, pp. 41-66, pis. 2, figs. 2). —In a contribution from the U. S. D. A. 
Bureau of Soils, the characteristic properties of the soils of the Great Plains 
region are described. 

Tliese soils are said to be uniform to the extent that they are dark in color 
and are underlaid by a zone of calcium carbonate accumulation. They differ in 
the degree of darkness of the soil color from place to place, and in the depth 
as well as in other minor characteristics of the carbonated zone. The region 
as a whole is divided into three north-south belts of soil on the basis of the 
darkness of soil color, which are designated as the black belt, dark brown belt, 
and brown belt. The northern end of the region is designated as the very dark 
brown belt. 

Soil survey of Carroll County, Ga., H. G. Lewis et al. (U. S. Dept. Agr., 
Adv. Sheets Field Oper. Bur. Soils, 1921, pp. 111+129-154* fig^ 1* map 1). —^This 
survey, made in cooperation with the Georgia State College of Agriculture, 
deals with the soils of an area of 318,080 acres In the Piedmont Plateau region 
in western Georgia. The topography ranges from smooth and gently sloping, 
through undulating or rolling, to rough, steep, and broken. The drainage of 
the county is said to be well established and complete. 

The upland soils of the county are said to be of residual origin. Other soils 
are of alluvial origin. The soils range in texture from gravelly sandy loams to 
clay loams. As a whole they are said to be deficient in organic matter and 
lime. Including meadow, 17 soil types of 7 series are mapped, of which the 
Madison gravelly sandy clay loam and the Cecil and Madison sandy clay loams 
cover 30.3, 12.1, and 10.7 per cent of the area, respectively. 

Analyses of soils of Early County [Ga.], L. M. Carter, M. W. IjOWRY, W. O. 
Collins, and II. M. Soule (Ga. Agr. Col. Bui. 289 (1923), pp. 48, figs. 3). —^This 
reports a chemical study of the soils of Early CJounty, made to supplement the 
physical survey conducted in cooperation with the U. S. D. A. Bureau of Soils 
(E. S. R., 45, p. 325). 

The analyses show that the principal soils of the county are deficient in 
nitrogen, phosphoric acid, and potash. The soils of the Blakely and Congaree 
series are the only ones which contain fair total amounts of plant nutrients. 
All of the soils of the county are deficient in phosphoric acid, and ffll except 
the Blakely and Congaree soils are exceptionally deficient in nitrogen. 

Soil survey of lowa-Mahaska County soils, W. H. Stevenson, P. E. Brown, 
ET AL. (Iowa Sta. Soil Survey Rpt. 29 (1923), pp. 72, pi. 1, figs. 14). —^This sur¬ 
vey deals with the soils of an area of 363,520 acres lying entirely within the 
southern Iowa loess soil area in south-central Iowa. The topographic features 
of the county vary from steep, broken, and hilly in places to rolling or gently 
rolling throughout the major portion of the upland plains. The natural drain¬ 
age system is said to be quite complete. ^ 

The soils of the country are grouped as drift, loess, terrace, swamp and bot¬ 
tomland, and rdSiidual soils. The loess soils covered 76.9 per cent of the area. 
Including rlverwash, 24 soil types of 17 series are mapped, of which the 
Clinton, Tama, and Grundy silt loam loess soils cover 33.4, 22.4, and 20.3 per 
cent of the area, respectively. 
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Greenhouse and field experiments to determine the fertility requirements and 
crop adaptations of the prevailing types are briefly reported, Indicating that 
practically all the soils of the country are acid and that they are in general 
deficient in phosphoric acid and organic matter. Data on the prevention of 
erosion are also presented. 

Economical fertilization of muck land, P. M. Habmer {Michigan 8ta. 
Quoa-t Bui., 0 (J924)f No. S, pp. 1lg»- «).—Data from 35 different fer¬ 

tilizer projects located on 29 distinct muck areas are briefly summarized. 

Nitrogen survey.— I, The cost of Chilean nitrate, H. F. Bain and H. S. 
Mxjlliken (17. 8 . Dept. Com. Bur. Foreign and Dom. Com., Trade Inform. Bui. 
170 {1024), pp. n-{>69, figs. ;8).—The results of a general survey of the Chilean 
nitrate industry, with particular reference to determining the quantity of sup¬ 
plies and the lowest price at which natural nitrate can be furnished to Ameri¬ 
can consumers under conditions of maximum efllciency of production and mini¬ 
mum charges and profits, are reported. 

It is concluded that there is no reason to anticipate any shortage of raw 
material, and that the supply is sufficient to meet the probable demand for 
one or more centuriea There is also said to be little reason to anticipate any 
considerable or general reduction in cost in tlie mining of the raw material, 
owing to the mode of occurrence of the caliche, the present state of efficiency 
of Chilean labor, and the limited opportunity for machine mining. 

It is thought that the present wasteful method will give way to one which 
will result in an increase of yield on the average of about 25 per cent from the 
same material. It is considered entirely i)robable that the treatment of caliche 
can be done with less fuel, that used by i>resent methods approximating half 
of the treatment cost per ton. Operations on a larger scale at centralized plants 
are, in general, possible and are already being introduced. These are said to 
be capable of reducing local overhead expenses by about as much as 25 per cent. 
Experience, as shown by the sale of quotas in Cliile, indicates that unless a 
gross profit of per ton is made it is cheaper to close down. 

It is considered clear that unless the tax system be changed and the maxi¬ 
mum possible economy in production be introduced the effect of Increased ma¬ 
rine rates and of a rise in exchange will wipe out possible reductions, and may 
even lead to a slight Increase in price. It is stated, however, that the present 
price of $48 f. o. b. American seaboard could by the abandonment of taxes, by 
improved methods, and by the narrowest margin of profits be reduced to about 
$35 per ton. 

Vegetation experiments with the mica minerals biotite and sericite, as 
sources of potash [trans. title], B. H. Oban neb {Norges Oeol, UndersgJc. No. 
114 {1022), pp. 87, pl8. Id).—Pot experiments are reported, the results of which 
are taken to indicate that the biotite which occurs so extensively in Norway 
is a satisfactory source of potash for crops, especially beans and oats. Seri¬ 
cite was also found to be quite a satisfactory source of potash for beans. 

Sulphur as a supplementary fertilizer [trans. title], A. A. KaluzhskiI 
{Izv. 8aratov8k. 8eUk. Khoz. Inst. {Ann. Inst. Agron. Saratov), 1 {1028), No. 1, 
pp. 99-104 )•—Experiments at the Saratov Experiment Station on the use of 
sulphur in soil to increase the availability of the phosphoric acid of rock phos¬ 
phate are reported. These showed that rather large additions of sulphur in- 
crea^d the yield of millet about 5.5 times. It is thought that smaller applica¬ 
tions would have produced greater increases. 

Sulphur oxidation in the soil [trans. title], A. A. Kaluzhsxi! {Izv, Saror 
tovsk. 8eUk, Khoz. Inst. {Ann. Inst. Agron. Saratov), 1 {1028), No. 1, pp. 88-08, 
fig. 1 ).—Studies conducted at the Saratov Experiment Station on the variation 
in the quantities of soluble sulphites in soils during the year are reported. 
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The quantities of sulphates in soils soluble in water were found to vary 
widely during the year. They were at a minimum in the spring and reached a 
maximum* in the fall. In this respect it Is considered evident that the phenome¬ 
non of sulphur oxidation in the soil is analogous to nitrification. It is further 
concluded that, in general, the cause of the enrichment of soils in sulphates is 
the process of sulphur oxldutl<»n. The rapidity of sulphur oxidation was found 
to increase with the temperature. 1‘criodical analyses were necessary in order 
to gain a complete knowledge of the soluble sulphates in the soil. 

The action of sulphur on saline soil [trans. title], A. A. KaluzhskiI and 
A. E. SoLNTSEVA (Izv. i^auiiovsk. Selsk. Klioz. Inst, {Ann, Inst. Agron. Saratov)^ 
1 {ig2S), No. i, pp. IJf 1-155 ).—Studies at the Saratov Experiment Station on 
tlie use of sulphur for the improvement of saline soils are reported. 

The results of pot cultures showed that sulphur exercised a very favorable 
influence on the development of barley, the yield being increased 56.7 per cent 
Sulphur seemed to have the same elfect as phosphoric acid on crops. Analyses 
of the soil before and after cultivation showed that during the experiments, 
which extended over 101 days, almost half of the sulphur was oxidized to sul¬ 
phuric acid. The suli)hur exercised a marked diminishing effect on the alka¬ 
linity of the soil and greatly increased the quantity of salts soluble in water. 
The osmotic pressure of the soil solution was also Increased. 

Inspection of commercial fertilizers, H. D. Haskins, L. S. Walker, and S. 
J. Broderick (Massachusetts Sta. Control Ser. Bui. 25 (1923)^ pp. 31, figs. 4 )-— 
Guaranties, valuations, and the results of actual analyses of samples of 457 
brands of fertilizers and fertilizer materials collected for Inspection in Massa¬ 
chusetts during the period from July 1,1922, to July 1, 1923, are presented and 
discussed. A complete list of registrants is included. Data are also included 
on a vegetation test for nitrogen activity. 

Inspection of lime products used in agriculture, H. D. Haskins, L. S. 
Walker, and S. J. Bbodeiuck (Massachusetts Sta. Control Ser. Bui. 26 (1923), 
pp. 6, fig. 1 ).—Guaranties and results of actual analyses of 25 samples of limes 
and lime ashes representing 21 brands collected for inspection in Massachusetts 
during the year 1923 are presented and discussed. 

Inspection of commercial fertilizers for 1923, H. 11. Kbaybill, T. O. 
Smith, and C. P. Spaeth (New Hampshire Sta. Bui. 210 (1923), pp. 16). —Guar¬ 
anties and actual analyses of samples of 101 brands of fertilizers and fertilizer 
materials collected for inspection in New Hampshire during 1923 are presented 
and discussed. 

Commercial fertilizers in 1022--23, G. S. Fraps and S. E. Asbury (Te^tas 
Sta. Bui 312 (1923), pp. 3--35). —Guaranties, actual analyses, and valuations 
ot 656 samples of fertilizers and fertilizer materials collected for inspection in 
Texas during the year 1922-23 are presented and discussed. A list of the 
registrations and general information on the uses of fertilization on crops of 
the State are also included. 

AGEICULTTTRAI BOTANY. 

Plant physiology, V. I. Palladin, edited by B. B. Livingston (Philadelphia: 
P. Blakiston^a Son d Co., 1923, 2. Amer. ed., pp. XXXni-i-360, pi. 1, figs. i75; 
rev. in Bot. Qaz., 75 (1923), No. 4, pp. 428, 4^^)- —^Thls, the second American edi¬ 
tion of this work (B. S. R., 27, p. 219; 38, p. 728), published after the author’s 
death (E. S. R, 46, p. 799), adds a few corrections, clarifications, editorial 
notes, references to the literature, and summaries of the chapters. 
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The main points of the Palladin theory of respiration are summarized by 
the editor as follows: “Under the influence of enzyms, carbohydrates and 
similar substances are anaerobically decomposed into carbon dioxid and in¬ 
completely oxidized organic compounds, these partial oxidations occurring 
partly at the expense of oxygen derived from the decomposition of water. The 
hydrogen produced by aqueous decomposition may sometimes be set free, or it 
may disappear in the reduction of some of the incompletely oxidized compounds 
just mentioned, but it is regularly oxidized in aerobic respiration, with the 
formation of water. The aerobic oxidation of hydrogen occurs by two stages: 
(1) This element combines with respiration pigments (acceptors of hydrogen), 
thus forming respiration chromogens. (2) The chromogens, in turn, are oxi¬ 
dized by free oxygen, under the Influence of oxidizing enzyms, forming water 
and respiration pigments. Thus, in normal, or aerobic, respiration, the carbon 
dioxid produced is a product of anaerobic respiration (fermentation), while 
the water produced is a product of the oxidation, by free oxygen, of anaerobi¬ 
cally produced hydrogen. Anaerobic respiration occurs in all living cells, of 
animals as well as plants, while aerobic respiration is confined to those forms 
that are supplied with free oxygen and possess adequate oxidizing enzyms. 
This theory, with all the details that it implies, must be regarded as one of the 
most brilliant achievements of physiological science, and it may be said to 
represent the main contribution Palladin made to the advance of appreciative 
human knowledge.” 

The anatomy and physiology of the seed plants, R. E. Torrey {Amherst: 
Mass. Agr. Col., Dept. Bot., 1922, pp. y///-f85, fig. 1). —This handbook, presup¬ 
posing an introductory study of plants based on the idea of evolutionary adapta¬ 
tion of plant organs to environment, is intended to help familiarize the student 
first with the structure of the plant as a mechanism and then with this mecha¬ 
nism in action. The several chapters deal with the structure and activities 
of the cell, the anatomy of the vegetative system of the seed plants, coal 
and its formation, the physiology of the vegetative system, the reproduction of 
seed plants, and introductory^ genetical principles, concluding with an intro¬ 
duction to tlie lower forms of plant life. 

Delayed germination and catalase activity in Xanthinm, C. A. Shull 
and W. B. Davis (Bot. Oaz., 75 (i^^5), jVo. 5, pp. 268-281).--It is found that 
the upper seeds of Xanthium show constantly less catalase activity per unit 
of dry substance than the lower seeds. In dry seeds stored for several months 
catalase activity is relatively stable. Stored in imbibed'condition in germi- 
nators below the temperature for germination, the catalase activity of both 
uppers and lowers increases immediately following exposure in the germlnators. 

In the field during the germination season, lower seeds increase in catalase 
activity, while the uppers lag behind them, showing practically no increase. 

In the laboratory, soaking seeds on ice seems to depress activity slightly, 
but during subsequent germination, catalase activity increases with the germi¬ 
nation. Upper seeds show much less increase than lowers, except when they 
actually germinate. 

The catalase differences in Xanthium seeds are in harmony with other 
physiological differences, which, cooperate to bring about delayed germination 
of upper seeds with intact coats. 

Moisture content of peach buds in relation to temperature evaluations, 
B. S. Johnston {Bot. Oaz., H (1922), No. 5, pp. SH-S19, figs. 2).—**It is real¬ 
ized that the observations discussed in this paper are somewhat limited in 
number, but nevertheless they suggest a definite relationship between air 
temperature and the rate of increase in the moisture content of peach fruit 
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buds. There can be little doubt, however, that other conditioning influences 
are operative before January 1 that determine the manner in which these buds 
responded to temperature.** 

A simple apparatus for controlling temperatnres» E. E. Hubert (BoL 
Caz*, 74 (1922), No, J, pp, SSS^ 33^, ftp, 1 ),—^In developing the control equip¬ 
ment for a humidity chamber in which it was desired to control temperatures 
over long periods of time, it was found essential to use a temperature control 
apparatus activated by an electric current taken from the ordinary lighting cir¬ 
cuit Troublesome failures with dry cells and storage batteries led to the 
construction of the apparatus described. The main advantage of this ap¬ 
paratus lies in the fact that the same current (110 volts, 60 cycle, alternating) 
wldch passes through the heating units is used, after reducing the voltage to 
6, 8, or 14 volts, to operate the relay. The apparatus is simple, comparatively 
cheap, and needs little attention after being set up and adjusted. It will 
stand continuous service for long periods of time, and when used in connection 
with a toluol and mercury filled tube controls temperatures within a range 
of 0.25’ P. 

Growth of plants in artificial light, U. B. Harvey {Bot, Gaz., 74 (1922), No. 
4, pp. 447-4^1, flgfi- 2 ).—*‘A great variety of plants, including wheat, oats, bar¬ 
ley, rye, flax, buckwheat, white sweet clover, peas, beans, lettuce, and a number 
of common weeds were grown from seed to maturity in continuous artificial 
light, and all set good seed. Potatoes, tomatoes, red clover, alsike clover, 
squash, and Silene bloomed, but did not set seed. Potatoes produced tubers of 
good size. All of the plants tested did not require a certain period of illumina¬ 
tion to cause thorn to bloom. It is possible to produce seed from plants in 
winter independent of sunlight, and at no very great expense.’* 

The action of ultraviolet light on the ycastlikc fungi, I, B. Feuer and P. 
W. Tanner (Jour. Indus, and Engin. Chem., 12 {1920), No. 8, pp. 740, 741, figs. 
2 ).—“ Prom the data obtained it is evident that yeast cells are not very resist¬ 
ant to ultraviolet light. Possibilities are seen for the use of ultraviolet light 
in controlling the development of yeast cells in the industries. Further work is 
planned to obtain quantitative data and study the effects of the light on tlie 
cells suspended in a variety of media.” 

The action of ultraviolet rays on the Saccharoniycetes, R. de Pazi {Jour, 
Indus, and Engin. Chem., 13 {1021), No. 3, p. 1^65).—The author, referring to the 
above statements by Feuer and Tanner, and indicating some results from his 
own work previously noted (E. S. R., 37, p. 314), states that he exposed brew¬ 
ers* yeast for 12 hours to the ultraviolet rays from a 1,200-candlepower lamp 
at a distance of 20 cm,, and that not only was the yeast uninjured by this 
treatment but its fermentative activity was actually increased. All the bacteria 
present in the yeast were destroyed after a brief exposure. He cites other facts 
and other observers supporting his findings. 

[Reply to De Fazi], B. Feuer and P. W. Tanner {Jour, Indus, and Engin. 
Chem,, 13 (1921), No. 3, pp. 265, 266 ).—It is claimed to be impossible for yeasts 
(Saccharomycetaceae) to endure direct continuous exposure, at a distance of 
”0 cm., to the ultraviolet rays emitted from a 1,200-candlepower lamp for from 
12 to 14 hours. 

Action of ultraviolet light on yeastlike fungi, II, P. W . Tanner and E. 
Ryder (Bot. Oaz., 75 (1923), No, 3, pp. 309-317, fig. i).—In order to test more 
fully the validity of the claims made by Feuer and Tanner as noted above, the 
former project has been continued with apparatus and precautions which are 
here described. 
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No evidence was secured to show that yeast cells possess any marked resist¬ 
ance to ultraviolet raya They lived a few seconds or minutes longer than 
bacteria, but this is supposedly explained by the difference in size. Pigmented 
yeasts are more resistant than white yeasts, supposedly due to the resistance 
to penetration of the rays. Exposure of contaminated yeast cultures to ultra¬ 
violet rays did not increase their fermenting abilities. 

The data presented herewith indicate a direct relation between the size of 
tlie cell and its resistance to ultraviolet rays. 

Determination of moisture content of expressed plant tissue fluids, R. 
A. Goetneb and W. P. Hoffman {Bot Qaz,, U No- S, pp, S08S1S).-- 

Throughout the extensive work of J. A. Harris and his associates it has been 
recognized that a knowledge of the moisture content of the expressed plant 
saps would be most desirable. The attempt is outlined to determine the mois¬ 
ture content by making use of the refractive Index, of the plant sap, a method 
which has been employed by sugar manufacturers for many years, refrac- 
tometers being now purchasable which have a special sugar scale from which 
the percentage of a sugar In a sirup may be i*ead directly. Use was made of a 
high grade Abh6 refractometer, provided wdtb a special sugar scale and care¬ 
fully standardized by the U. S. Bureau of Standards, determinations with 
which were obtained on a series of plant saps with results which are shown 
in tabular form. 

The tissue fluids were obtained by means of a specially constructed press 
bowl and a hydraulic press after the tissue had been rendered permeable by a 
preliminary freezing of the tissue for at least eight hours, following the pro¬ 
cedure which is indicated as used in previous work. 

One advantage of the proposed method is that only two or three drops of 
sap are required for the determination, and another is that the entire procedure 
need not take more than two minutes. It is believed that the refractometer 
reading more nearly expresses the true value of the moisture a)ntent than 
can be obtained by any other known method. 

A method for estimating hydrophilic colloid content of expressed plant 
tissue fluids, R. Newton and R. A. Gortneb {Bot, Gas:,, 74 (1922), No, 4, pp. 
44^^44^* !)•—III the above paper by Gortner and Hoffman it was pointed 

out that studies of the physico-chemical properties of plant saps which include 
only measurements of the osmotic pressure, electrical conductivity, and H-ion 
concentration, leave out of account the very important influence on physical 
properties exerted by sap colloids. By the introduction of the refractometer 
as a part of the field laboratory equipment it has been proved possible to make 
rapid and accurate determinations of the moisture content of the plant saps. 
Utilizing the additional data thus made available, a simple method has been 
devised which appears to give a relative measure of the content of hydro¬ 
philic colloids, and data are presented as obtained from the work Illustrating 
the use of this method. 

“Conditions of equilibrium, and possible errors due to adsorption of the 
sugar by colloids, have not yet been investigated. The data already secured, 
however, appear to Justify the proposal of the method for the estimation of 
the relative (not absolute) content of hydrophilic colloids in expressed plant 
tissue fluids. It seems probable that the method may be applied also to other 
biological fluids.** 

Permeability of the cell to electrolytes, O. Rarer (Bot, Qaz., (1928), No. 8, 
pp, “The effects of a salt upon the permeability of Laminaria may 

be predicted according to the following rule. Neutral salt solutions of the 
same osmotic pressure and conductivity as sea water cause an initial decrease 
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In permeability, followed by an increase if the valency of the cation is greater 
than that of the anion. They cause an increase in the permeability from the 
start if the valency of the cation is less than that of the anion. If the two are 
of the same valency, the effect will depend upon the relative size of the ions 
and the density of the accompanying electric charges. 

“A hypothesis is proposed to explain the observed phenomena which may be 
summarized as follows: (1) Permeability is due to the electrical condition of 
the semlpermeable membrane, which in Laminaria is negatively charged when 
in sea water. (2) A solution in which the cation carries the more dense 
charge, a ‘positive* salt, alters the charge on the membrane and decreases 
the permeability. As more of the salt diffuses in, the negative charges on the 
membrane are replaced by positive charges, the effect is reversed, and the 
permeability Increases. Acids are ‘positive* electrolytes. (3) A solution of 
« salt in which the anion carries the more dense charge, or in which the charges 
are approximately equal on the two ions, a ‘negative* salt, increases the 
negative charge on the membrane and increases the permeability, which con¬ 
tinues until the death of the tissue. (4) Antagonism exists between those 
salts which produce dissimilar electrical effects upon the protoplasm.** 

Protein synthesis in Chlorella, W. C. Muenscheb {Bot, Oaz,, 15 (1923), 
No, 3, pp, 249-867, figs. 2 ).—In experiments on the nutrition of several species 
of (Uiiorophyceae growing in pure cultures in the absence of light, the author 
observed that some species made a considerable growth in solutions containing 
glucose and apparently no source of nitrogen other than that supplied in an 
Inorganic form, such as calcium nitrate or ammonium sulphate. The investi¬ 
gation here reported was undertaken to obtain definite quantitative data as 
to whether or not green plants can, under certain conditions, utilize inorganic 
nitrogen for protein synthesis in the absence of light 

One of the unicellular Chlorophyceae, Chlorella sp., was grown in pure culture 
in a nutrient solution to which combined nitrogen was supplied in inorganic 
combination, either as calcium nitrate or ammonium sulphate. After cultures 
had been grown in diffuse light and in the absence of light for 105 or 235 days, 
quantitative determinations were made of the volume, dry weight, and total 
nitrogen content of the growth obtained. The data obtained offer strong 
evidence indicating that Chlorella sp. can synthesize proteins in total darkness 
when nitrogen is supplied in inorganic combination. No evidence of free 
nitrogen fixation by Chlorella sp. was.obtained. 

Carotlnoids and related pigments, the chroinolipoids, L. S. Palmeb {New 
York: Chemical Catalog Co., Inc., 1922, pp. 316, pis. 2, figs. 2 ).—^The present 
monograph treats of pigmented substances having a yellow, yellow-orange, 
orange, red-orange, and red color. These pigments are widely distributed in 
every stage of living matter and are perhaps more frequently encountered 
than any other class of natural pigments. The author favors Tswett’s ter¬ 
minology of carotlnoids for these pigments. From the standpoint of phyto¬ 
chemistry there is definite evidence for the existence of five carotlnoids, with 
indications that several others also occur. 

The author has had three main, ideas in mind in preparing this monograph. 
First, he has attempted to compile a thorough history of the development of 
the chemistry of the plant and animal chromolipoids. Second, he has tried 
to present such information regarding the pigments as would be useful to 
workers desiring to attack problems in this branch of plant and animal 
chromatology. Third, he has made an effort to point out lines of reseach 
which might prove attractive to those interested in this subject. The several 
chapters deal with the distribution of carotlnoids in the phanerogams, crypto- 
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gams, vertebrates, and invertebrates, with chemical and biological relations 
between plant and Animal carotinoids, methods of isolation, properties, and 
identification, quantitative estimation, and function of carotinoids. An ex¬ 
tensive bibliography is followed by an author index and a subject index. 

Physiological studies of effects of formaldehyde on wheat, W. M. Atwood 
(Bot. Gaz., 74 (im), No. 5, pp. 233-263, figs, i^) .—Tests of formaldehyde en¬ 
try into wheat have been made. Mlcrochemlcal tests and imbibltional studies 
indicate that formaldehyde slowly enters through the seed coat, that diastatic 
activity of the grain is retarded, that respiration is slowed down, and that 
catalases are reduced in their ability to break down pcroxids. A previous 
account of this work has been noted (E. S. R., 48, p. 127). 

GENETICS. 

The centenary of Gregor Mendel and Francis Gallon {8oi. Mo., 16 (1923), 
No. 3, pp. 225-268). —^The four following papers were presented in honor of 
the centenaries of the birth of Mendel and Galton at the meeting of the 
American Society of Naturalists at Boston in 1922: 

Mendel and Ms contempofruries, E. M. East (pp. 225-237).—This paper deals 
mainly with the methods of hereditary research employed by Mendel and his 
contemporaries. Methods used by biologists of his time are given as the 
explanation of the nonacceptance of his work at that time, it being stated 
that his papers were published in an available Journal. 

The bearing of Mendelism on the origin of species, T. H. Morgan (pp. 
237-247).—The author discusses the similarity in the chromosome numbers, 
location of genes, and mutations occurring in relateil species with reference 
to their bearing on evolution. 

Oalton and Mendel: Their contribution to genetics and their influence on 
biology, J, A. Harris (pp. 247-263).—^This is a brief comparison of the lives, 
opportunities, and accomplishments of Mendel and Galton. Mendel was edu¬ 
cated with difficulty, depended on the results of his experiments for his ob¬ 
servations, and published little, whereas Galton was carefully trained, was 
able to make world-wide observations, and published many papers not only on 
biology but in astronomy and other fields. Instead of giving a comparison 
between the importance of the work of each, the author states that “both 
men worked in advance of the science of their own generation. Both have 
influenced in a profound and far-reaching manner the science of subsequent 
generations.” 

A permanent memorial to Galton and Mendel, G. H. Shull (pp. 263-268).— 
The author describes the purpose of the “ Galtop and Mendel memorial fund,” 
which is to establish a fund from which the Income may be used for special 
engraving and the presentation of statistical information in the Journal 
Genetics. He considers this a fitting memorial to the founders of biometry 
and Mendelism. 

Outline of genetics, with special reference to plant material, M. 0. 
CJOTJLTEB (Chicago: Univ. Press, 1923, pp. VII+211, figs. 31; rev. in Bot. Gaz., 
75 (1923), No. 4 pp. 427, 4^8). —^The present text is more than a new edition of 
the earlier one (E. S. R., 40, p. 817), since it represents a thorough revision 
of the material presented. The subject is claimed to be brought more nearly 
up to date than in any earlier text An arrangement (in typography) of 
material is made by means of which it may be used either as an elementary 
text or as one somewhat more advanced. 
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Farther investigations with speltoid mutations [trans. title], E. Lind- 
hard {HereditaSf 4 (19^), No. 1-^, pp. 296-220).—-In a further contribution (E. 
S. R., 49, p. 335), the author states that heterozygous speltoid mutants, which 
appear among offspring of the normal type, may give rise to compactum 
heterozygotes. In the progeny of the latter Squarehead heterozygotes appear. 

Among these lieterozygotes the normal, speltoid, and compactum types form 
a kind of triangle not explainable by mutiple allelomorphism, since the hybrid 
between any two of the three types can segregate the third in heterozygous 
condition. Preliminary cytological studies by 0. Winge suggest that the 
Squarehead heterozygote and the compactum heterozygote have 41 instead of 
42 chromosomes in the somatic cells. Accordingly the compactum gamete 
should contain only 20 instead of 21 chromosomes and consist of a speltoid 
gamete lacking a certain chromosome. 

Compactum heterozygoles, which are heterozygous in the factor for awns 
also, segregate awned and awnless offspring in different ratios from the two 
crosses, awnless compactum X awned normal and awned compactum X awn less 
normal types. The linkage seen here between the factor for awnlessness and 
the absence of 1 chromosome could probably be explained in accordance with 
the behavior of Blakeslee’s purple-white poinsettia mutant of Datura stra¬ 
monium (E. S. R., 44, p. 327). 

A preliminary note on a .sterile dwarf rogue in Sea Island cotton, L. H. 
liUKD {Empire Cotton Growing Rev., i (^924), No. 1, pp. 46-48, figs. 8). —A 
rogue seen growing among the pure strain of Sea Island cotton (V. 135), 
evidently not the same as that noted by Harland (E. S. R., 37, p. 224), was 
very much reduced in height and the size of the parts, but otherwise differed 
little from the normal Sea Island type. Most of the leaves were three-lobed 
and very clearly and deeply cut. The bracts and flowers were small but 
typically Sea Island in their proportions. The plant shed its bolls to an alarm¬ 
ing degree and, probably therefore, continued flowering very late into the sea¬ 
son. Normal dehiscence of the anthers did not seem to occur, and the pollen 
was found abnormal. A preliminary examination of the pollen formation 
strongly Indicates a disturbance of the cliromosome mechanism in the heterotype 
and homotype divisions. Tlie tetrad formation appears highly abnormal, any 
number up to seven cells being visible instead of the usual four. A possibility 
of mutational origin is indicated. 

The origin of cyclopcan monsters, F. E. Chidesteb (Amer. Nat., 57 (1923), 
No. 653, pp. 496-518). —After a review of previous papers dealing with the oc¬ 
currence of Cyclopeans in mammals, birds, fishes, and the flatworm, the follow¬ 
ing theoretical causes of mammalian Cyclopeans are .discussed: Mechanical 
theory, diseases of the fetus, maternal diseases, pathology of the germ, and 
drugs and anesthetics. The author concludes that the operation of chemical or 
physical agents just before the optic vesicles are pushed out probably cause 
Cyclopeans. Disturbances of the mother’s metabolism as the result of abnor¬ 
malities in hormones secreted may also be a contributing tiause. A very ex¬ 
tensive bibliography accompanies the work. 

Seed color inheritance in certain grain sorghum crosses, J. B. SiB»- 
LiNGEB (Jour. Agr. Research [U. S.], 27 (1924), No. 1, pp. 53-64)^ —Crosses be¬ 
tween different varieties of grain sorghums were made at the Woodward, 
Okla., Field Station, and some were grown through the F* generation and 
others through the F» generation. 

Crosses between feterlta or Blackhull kaoliang and Sunrise kafir produced 
Fi plants with light brown seeds having a brown nucellar layer. Seeds of 
feterlta and Blackhull kaoliang are a chalky opaque white and have a well- 
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developed brown nucellar layer lying directly outside of the aleurone layer, 
while seeds of Sunrise kafir are creamy white with a smooth or glossy pericarp 
but have no brown nucellar layer. The seed colors of the three phenotypes 
segregating in the Fa of these crosses were brown seeds with brown nucellar 
layer, white seeds with brown nucellar layer, and white seeds with no brown 
nucellar layer, In a ratio of about 9:3:4. The two-factor hypothesis of color 
inheritance in these crosses was confirmed by results in the Fa generation. 

Red kafir seed Is of a dark red color with no brown nucellar layer. Feterlta X 
Red kafir produced a reddish brown kernel with brown nucelar layer In the 
Fa generation, dn the Fa of feterltaXRed kafir, four phenotypes were obtained, 
brown with brown nucellar layer, white with brown nucellus, red and pink 
with no brown nucellus, and white with no brown nucellus. In about the ratio 
of 45:3:12:4, indicating that three main factors influenced the inheritance of 
seed color in this cross. In Sunrise kafir X Red kafir and White kafir X Red 
kafir the F* segregated in a simple monohybrid ratio of three red-seeded plants 
to one white-seeded plant. Crosses between White kafir and Sunrise kafir 
indicated that the seed color of these two varieties is genetically Identical. 

The factors concerned in the inheritance of seed color in these sorghum 
crosses are B for brown nucellar layer, which produces brown color in the epi¬ 
dermis in the presence of S; b, giving no brown nucellar layer when homozy¬ 
gous ; S, causing the development of color in the epidermis of the seed; «, 
when present in the homozygous condition preventing the development of the 
brown color in the epidermis; R for dark red, when present causing the de¬ 
velopment of red color in the epidermis; and r, absence of red color. The 
factorial constitution of feterlta and Blackhull kaoliang with respect to seed 
color is BBssrr^ of Sunrise and White kafir bbSSrr, and of Bed kafir hbSSRR, 

Some observations on Mendclian characters in sorghum, V. Ram an a- 
THAN (Jour, Madras Agr, Students* Union, 12 (1924)* Ro, i, pp, 1-17, figs, 5 ),— 
Studies were made on Irungu and TeliaJonna varieties of sorghum at the Ha- 
gari, Madras, experiment station during the years 1916-1020. The course of 
pollination in sorghum is traced. The frequency of cross-pollination is noted, 
and a method of selfing is described. 

Several factors seem to be involved in the production and distribution of hairs 
on the glumes. Dense felting behaves as a dominant with regard to “ no hairs.’* 
The hairy plants may be detected by the belt of hairs above the nodes, notice¬ 
able long before the exsertion of the heads. Red coloration of glumes behaves 
as a dominant to black, wrinkled glumes to unwrinkled, short awns to long 
awns, open heads to compact heads, and red color of grains to white, with 
segregation in 3:1 ratios in the Fa. 

lilnseed (liinum usitatlssimum) hybrids, K. J. D. Graham and S. C. Hoy 
(Agr, Jour, India, 19 (1924)t No, 1, pp, 28-Sl ),—Flax hybrids involving blue 
and white fiowers and yellow, dark brown and pale brown seeds were studied 
on the College Farm, Nagpur, Central Provinces. There appeared to exist a 
factor for petal color in whose absence the petals are white, and a factor for 
seed-coat color in the absence of which the seeds are pale brown. If the factor 
for petal color is absent, however, the seeds are yellow. The oil content of the 
seed of white-seeded selections averaged 41.37 per cent, and of the dark-seeded 
selections 38.62 per cent. However, the acre yield of blue flaxes with dark 
seeds was distinctly higher than that of those with white flowers. Oases of 
natural hybridization in flax in India are noted. 

Body build and its inheritance, C. B. Davknport (Carnegie Inst, Wash, 
Pub, $29 (192$), pp, Vi4-^76, pis, 9, figs, 5$; abs, in 8oc, Expt, Biol, and Med, 
Proa,, 20 (192$), No, 7, pp, $86-$90, fig, 1).—-This study of body build, its de¬ 
velopment, and Inheritance in humans consists of three parts. 
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I. Build, its definition and its ontogeny, —^The author discusses differences 
occurring in the build of people of different sexes and different races. Data 
from various sources to show the changes during growth in body build, as 
measured by chest girthstature, indicated that this ratio was greatest at 
birth, with a rapid decrease to 12 years of age, followed by a slow increase 
to 30 years and a very slow Increase to 55 years of age. The very short leg 
length of infants Is responsible for the high ratio at birth. 

II. Mass studies in heredity of adult build. —The material for this study was 
obtained from the records of families, collected at the Eugenics Record Office, 
and by special correspondence and visits upon individuals. The index of adult 
build, which was found to show the smallest standard deviation and which It 
was possible to determine from the records, was found to be the weight In 
poiinds-5-stature in inches sfiiiared. To avoid decimals this quotient was mul¬ 
tiplied by 1,000. For a study of the variation in the index of build, it was 
found convenient to divide the population into five classes, which were arbi¬ 
trarily chosen, having the following ranges of indexes: Very slender (VS) 
20 to 25.4, slender (S) 25.5 to 30,4, medium (M) 30.5 to 36.4, fieshy (F) 36.5 
to 43.4, and very fleshy (VF) 43 to 64 +. 

In studying the relation of disease occurrence to the build of individuals, it 
was found that certain classes were more susceptible to certain types of diseases 
than other classes, though no single disease or collection of diseases seemed to 
be responsible for the production of any type of build, build being attributed 
to idiosyncrasies of development and metabolism, largely affected by heredity, 
and possibly modified by other conditions. The following table shows the dis¬ 
tribution of the progeny of parents of different builds, together with the aver¬ 
age index of build for the parents and offspring: 

BuUd of offspring produced by parents of various types. 
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A study of the matings between the different classes and the classes and 
variability of the offspring indicated that multiple factors determine body 
build, those making for fieshiness being incompletely dominant to those for slen¬ 
derness. Further observations were made on the tendency of people of similar 
build to mate, which was slightly greater than in the case of persons of dis¬ 
similar build. 

III. Family studies in heredity of build. —For this part of the work individual 
families on which sufficient data were available have been classified as matings 
iu which both parents were slender or fleshy, matings between slender and 
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fleshy parents, and matings of heterozygous parents and back-crosses. Detailed 
descriptions of each family are given. In summarizing the results of these 
matings, differences in metabolism of individuals were suggested as producing 
the variations in build. Examples were cited where two individuals consuming 
similar amoimts of food developed into widely different types. The operation 
of the endocrine organs, especially the thyroid and pituitary glands, is men¬ 
tioned as an important factor affecting metabolism. 

The author suggested that the segregations observed in some families indi¬ 
cated a two-factor hypothesis, whereas in others a three-factor hypothesis was 
suggested, with fleshiness incompletely dominant in all cases. The author 
intimates that one factor may cause hypothyroidism, another hypopituitarism, 
whereas the third may inhibit the normal development of genitalia as occurs 
in distrophia adiposo-genitalis. 

Experiments with tobacco hybrids in the Departments of Lot and Isdre, 
France [trans. title], J. B. Jehan (M6m, Manfr. Etat, TaMcs—AllumetteSt 5 
(1923) t No. 2, pp. 125-160). —Hybrids between a number of native and exotic 
varieties of Nicotiana tabacum were studied from 1912 to 1914. Fi hybrids 
generally showed Intermediacy between their two parents, except in several 
cases an intensification of a cliaracter was seen or where one of the characters 
of one parent completely masked the corresponding character of the other. 
Several of the Fa procieales are described, the behavior In F® of Burley XN. 
purpurea being treated in some detail. Observations in 1921 on Fa and Fa 
progenies and In 1922 on Fa and F 4 generally confirmed the earlier work and 
demonstrated the existence in Fa of constant Individuals whose offspring were 
uniform. Modern ideas on hybridization and the theories developed at Svaldf 
are reviewed. 

A few observations on paddy (Oryza sativa) crossing, S. G. Sharnoa- 
pANi {Agr. Jour. India, 19 {192i), No. 1, pp. 48-50, fig. 1). —method for hybrid¬ 
izing rice is described and illustrated. 

Improving cane by bud selection, A. D. Siiamel {Sugar [New Yorlc^, 25 
(1923), Nos. 3, pp. 140 , 141 : 4i PP- 20fl-202). —Bud selection is indicated as the 
agency through which bud variations are perpetuated and used in plant im¬ 
provement work, and instances are cited of valuable varieties of crops and 
fruits originating in bud mutations. Attention is called to probable bud varia¬ 
tions appearing in sugar cane, in studies by the Hawaii Sugar Planters* Experi¬ 
ment Station. 

Selection in broomcorn, J. B. Park (Jour. Heredity, I 4 (1923), No. 5, pp. 
213-219, figs. 3). —Experiments reported from the Ohio State University con¬ 
cerned the inheritance of central stem in broomcorn and the possibility of its 
reduction or elimination by selection. 

Head-row populations, grown from open-pollinated Longbrush Evergreen 
seed, showed often a decided family resemblance within the head-row and con¬ 
spicuous differences between rows. The degree of uniformity within a head- 
row, on the whole, was decidedly greater than usually occurs in ear-rows of 
corn, except after inbreeding, indicating that considerable self-pollination occurs 
naturally in broomcorn. The existence of complete self-fertility was shown. 
While seasonal conditions had a pronounced effect on the amount of central 
stem and upon length of brush, the relative positions of the strains were fairly 
well maintained and all the strains and varieties showed about the same kind 
and degree of response to seasonal influences. Central stem in broomcorn ap¬ 
pears to be an inherited character, for different strains produce it in differing 
amounts. However, none has been found producing a progeny free from this 
undesirable feature. Possibly multiple factors are concerned. Production of 
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central stem seems to be closely tied up with the physiological condition 
the plant. 

The threshold of fertility in rats and its relation to diet deficiency, D. 
Macomb£B (Amer. Nat, 57 (1928), No. 653, pp. 51^581). —^By remating rats 
which proved sterile in the studies of the relation' of dietary deficiencies to 
sterility (E. S. R., 46, p. 261) with other highly fertile rats, it was found 
that both of the rats of 37 sterile matings produced young. In explanation of 
these results, the author suggested the hypothesis “ that the fertility of a mat¬ 
ing could be expressed as the product of the fertility of the individuals con¬ 
cerned, and that if this mating fertility were below a certain level which we 
called the * threshold for reproduction * no young would result, but that if it 
were above this level the mating would be x)ositive.** 

The mating records of 1,381 rats from W. E. Castle’s stocks on stock diets 
and those inbreds which received the stock diet and deficient diets as adults, 
and those which were raised on deficient diets, were classified according to 
their percentage fertility, based on the i)roportion of matings with different 
animals which were fertile. A study of the individual matings indicated that 
usually where the product of the fertility of the male by the fertility of the 
female was greater than 50 per cent, the mating was fertile, and the reverse was 
equally true. Fifty is, tlierefore, taken as the threshold of fertility. 

FIELD CROPS. 

Adjusting yields to their regression on a moving average, as a means of 
correcting for soil heterogeneity, F. D. Richey {Jour. Agr. Reficarch iU. <8.], 
87 (1924)f No. 2, pp. 79-90, figs. 2). —The adjustment of yields to their regres¬ 
sion on a moving average as a means of correcting for soil heterogeneity is 
discussed in this contribution from the Office of Cereal Investigations, Bureau 
of Plant Industry, U. S. D. A. The planting arrangement employed to illustrate 
the method used has been detailed in U. S. D. A. Bulletin 1209 (E. S. R., 50, 
p. 830). The fundamental concepts on which the method proposed by the 
author is based are as follows: 

The mean yield of any one seed class is a fair measure of its productiveness. 
The deviations of the individual replicates from this means are due in part to 
soil variation. Deviations of the yields of successive groups of contiguous rows 
from the comxiutod production of an equal number of average rows of similar 
kind are due in part to soil variation. The correlation of the percentage yields 
of such groups with the* percentage yields of the Individual rows upon which 
the groups are centered measures their tendency to concomitant response to 
the soil variation. 

Experimental methods with special reference to uniformity of descrip¬ 
tive terms, G. P. McRostie {West. Canad. Soc. Agron. Proa., 8 {1922), pp. 85- 
91). —Standard descriptive terms are suggested for records on crop plants. 

Report of the committee of standardization of descriptive terms used 
in field experimental work, L. E. Kibk {Soi. Agr., 4 {1924), No. 8, pp. 242-246, 
fig. 1). —This report, adopted at the meeting of the Western Canadian Society 
of Agronomy, at Edmonston, Alta., December 28, 1923, comprises a revised list 
of descriptive terms used in field exi)erimental work and based on the above 
paper. 

Methods now in use in cereal breeding and testing at the Cornell Agri¬ 
cultural Experiment Station (in cooperation with the U. S. Department 
of Agriculture), H. H. Love and W. T. Ceaiq {Jour. Amer. Soc. Agron., 16 
{1924) No. 2, pp. 109-127, figs. 7).—This is a revision of an earlier paper (E. S. 
^ » 40, p. 232), 
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Handbook of cereal ciiltare« F. Schindleb (Handbuch des Cfetreidebaus, 
Berlin: Paul Parey, 192S, S, ed., rev, and enl., pp, XVI+5S0, flge, i30).^A re¬ 
vised and enlarged edition of the volume noted heretofore (E. S. R., 47, p. 828)* 

liegume seed treatment to decrease hard seed content^ D. Schmidt (Seed 
World, 15 am), No, 6, pp. 2^, 28, figs, Exposure of seed of red clover, 
Hubam sweet clover, and alfalfa to live steam for 1,1.25 and 1 minute, respec¬ 
tively, at the University of Wisconsin is reported to have resulted in respective 
increases in germination of 20, 33, and 44 per cent. The increase was probably 
due to a softening of hard seeds or rendering c^tain seed coats permeable. 
The increase in dead seeds due to treatment was slight. • 

The forage problem (Jour, A.mcr, Soc. Agron,, 18 (192Ji), No, S, pp. 158-- 
238). —The symposium on the forage problem at the meeting of the American 
Society of Agronomy, held at Chicago in November, 1023, Included the follow¬ 
ing papers: 

The Larger Aspects of Our Forage Supply, and The Possibilities in New 
Forage Plants, both by C. V. Piper; Fertilizing Timothy and Calculating 
Financial Returns, by A. F, Gustafson; Problems of Alfalfa in the East, by 
J, F. Cox; The Growth of Alfalfa with Various Cutting Treatments, by L. F. 
Graber; Legumes for Acid Soils, by C. F. Leach; Clover Problems, by A. J. 
Pieters; Sweet Clover as a Hay Crop, by H. L. Walster; Some Silage Problems, 
by R. A. Oakley; The Problem of Tame Grass Pastures in the Humid North, 
by L. Carrier; The Problem of Improving Western Ranges, by J. T. Jardlne; 
The Problem of Systems of Grazing, by W. C. Barnes; The Problem of 
Pastures in Semi-waste Lands of New England, by S. B. Haskell; The 
Problems o( Pastures In the Semi-waste Lands of the Soutlffern Coastal Plain, 
by J. R. Pain; The Better Utilization of Straws, by C. E. Lelghty; The 
Future of the Soy Bean as a Forage Crop, by J. 0. Hackleman; and The 
Problem of Forage Crops in Relation to Soil Improvement, by C. A. Mooers. 

Improvement of grazing areas in the Bombay Presidency, L. B. Kul- 
KABNi (Bombay Dept, Agr, Bui, 112 (1923), pp. 53, pis. 7).—^Extensive trials 
proved the great difficulty of establishing grass areas with single good grasses 
in the conditions of western India, even on excellent soils like the black alluvial 
land at Surat and the black soils at Dharwar and Kopargaon. In experiments 
with grasslands with mixed herbage during five years, the introduced annual 
grasses and legumes took precedence and produced a heavy yield but gradually 
disappeared from the plats as the introduced perennial grasses became estab¬ 
lished. Andropogon cmitortus, an inferior but prominent grass in the plats 
before the tests, was gradually suppressed partly by tlie cultivation given and 
partly by the quick growing Introduced annual grasses and legumes. The in¬ 
troduced perennial grasses after their complete establishment gave yields good 
in both quality and quantity, even under adverse conditions. Jachaemum sul¬ 
catum, a quick growing and drought resistant annual grass, was found suitable 
for mixture with perennial grasses in farming permanent grassland. Grazing 
before the introduced perennial grasses were completely established was found 
very harmful. 

The characteristics of A. monticola, A. pertusus, A. carioosus, A. purpureo- 
serioeus (E. S. R., 40, p. 30), A. contortus, and I, sulcatum are summarized. 
Practices are suggested for reseeding grassland and the management of a 
reseeded grazing area. 

Methods of conducting grazing experiments [trans. title], 0. A. G. Chab- 
PENTiBB (Lantbr, Styr. Meddel. [Finland'\, No. 151 (1923), pp. 20-27).—A dis¬ 
cussion is presented of the methods and plans for studying problems relating 
to the grazing industry, the factors influencing the yield of grazing areas are 
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mentioned, and means for determining the yielding capacity of such areas are 
suggested. Methods for making botanical analyses of grazing lands, proposed 
by different investigators, are compared, and the cost of establishing a grazing 
enterprise, the value of grazing resources in animal production, and the capac¬ 
ity of livestock to utilize pastures are considered. 

The meadow and pasture resources of Finland [trans. title], C. A. G. 
Chabpentieb {Lanthr, Styr. Meddel. [Finland], No, 151 (191^3), pp, 7-19 ),— 
This article considers the general requirements for the establishment of a 
profitable grazing industry and the extent to which these requirements are 
met by conditions in Finland. The types of soil and'areas adapted to grazing, 
the species of pasture grasses prevailing, the climate, including the length of 
the growing season, and the amount and distribution of precipitation, and 
various other factors witli a bearing on the subject are discussed. Suggestions 
are given as to plans and methods of conducting investigations for the solution 
of pasture and grazing problems in Finland. 

Emergency hay crops, G. B. Mortimer {Wisconsin Sta, Bui, 359 (1924)t PP* 
16, figs, 5 ),—Cultural and field practices, varieties, and environmental needs 
are discussed for growing oats and peas, Sudan grass, Sudan grass and soy 
beans, millets, and soy beans for hay. The culture of Sudan grass for pasture, 
for seed, and as a smother crop is also outlined. Experimental work support¬ 
ing the recommendations has been noted elsewhere (E. S. R., 49, p. 629). 

Experiments with bright tobacco and other crops grourn on bright to¬ 
bacco farms, T. B. Hutcheson and D. J. Berger {Virginia Sta, Bui, 233 
{1923), pp, 19, fig. 1 ).—The results of the experiments completed at the to¬ 
bacco experiment station in Pittsylvania County are summarized, together with 
outlines of systems of farming and general treatments for soils and crops in 
the bright tobacco section, as suggested by the experimental work. The out¬ 
standing varieties of corn, wheat, oats, rye, cowpeas, soy beans, potatoes, and 
sweet potatoes are indicated with comparative yields. The soil on which these 
experiments were conducted was classified as Cecil gravelly fine sandy loam. 
Earlier work has been noted (E. S. R., 27, p. 437). 

A complete fertilizer was found to give much better results with tobacco 
than any of the incomplete fertilizers, and acid phosphate gave the highest acre 
value of the single element carriers. Attempts to improve on the standard 
3-6-3 formula for bright tobacco were without success. Increases in yield and 
quality of leaf followed the use of heavy applications of fertilizers, as much 
as 1,400 lbs. per acre of 3-8-3 appearing profitable on this soil. 

Returns from tobacco were less on limed plats, whereas for other crops, 
such as wheat, hay, and corn, commonly grown on tobacco farms, lime was 
very beneficial. Observations on the residual effect on corn, wheat, and hay of 
fertilizers applied to tobacco showed all treatments to be unprofitable except 
those including phosphoric acid. 

The increased yields on the phosphorus plats showed strikingly the absolute 
need of phosphoric acid for this soil for the economical production of both g^rain 
and hay. 

Different rotations are advised for tobacco and for grain and forage crops 
on bright tobacco farms. The tobacco rotation should not include legumes 
and the soil should; not be limed, whereas the grain and hay rotation should 
Include legumes as often as practicable and lime should be applied at least once 
in six years. 

Warne and Gold Leaf, broadleaf varieties, have given highest average yields 
and selling prices during three years, although Adcock and Flanagan, narrow- 
leaved sorts, are also among the moat popular varieties in the Virginia bright 
tobacco belt. 
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Beport on the activities of the Zealand Agricultural Society in the pro¬ 
motion of plant culture prior to 1023, L. Rasmussen {Oversifft over de 
SjaellandsJce Landhoforeningens Virksomhed for Planteavlens Fremme indtil 
Aaret 192S, Copenhagen: August Bangs Boghandel, 1929^ pp. 869, pi. 1), —The 
work for the 25 years ended with 1922 Is Reviewed to mark the twenty-fifth 
anniversary of the organization of the society. The numerous results pre¬ 
sented and briefly discussed were derived mainly from local and cooperative 
fertilizer and cultural tests with the common field crops, including lupines, 
peas, clover, alfalfa, black medic, wheat, oats, barley, rye, hemp, potatoes, 
grasses, and beets. The work reported includes also tests in weed conicrol and 
experiments on the effect of ordinary salt when applied to soils growing man¬ 
gels and sugar beets. 

[Field crops work of the Agricultural Research Institute, Pusa, 
1022—23], A. and O. L. C. Howard and W. Sayb^j (Agr. Research Inst., Pusa, 
Set. Rpts., 1922-23, pp. 10-18, 76-84,108-115, pi. 1). —The continuation of earlier 
experiments is reported on (E. S. R., 48, p. 732). In an account of the activities 
of the Sugar Bureau, the merits of Coimbatore seedling sugar canes are dis¬ 
cussed In some detail. 

Report on the experiments on the influence of soil, season, and manur¬ 
ing on the quality and growth of barley as indicated by the malts made 
therefrom, H. M. Lancaster (Jour. Inst. Breioing, SO (1924), VP- 762- 

181). —The tabulations, which supplement a report by Russell (B. S. R., 50, p. 
233), show without comment the malting values of barley grown under different 
fertilizer treatments and soil conditions. 

Clover seeds: Economic species of-the genus Trifolium in New Zealand, 
N. R. PoY (Rew Zeal. Jour. Agr., 28 (1924), No. 1, pp. 11-21, figs. Species 
of Trlfolium described and Illustrated, with notes on germination, purity, 
adulteration, and origin, include white clover, alsike, red ch)vcr, crimson clover, 
subterranean clover, strawberry clover, and Egyptian clover. Sub-economic 
species touched on are T. dulnum, T. glomeratum, rabbit-foot clover, and low 
hop clover. 

Anchorage and extent of corn root systems, .1. R. Holbert and B, KoKiiLEit 
(Jour. Agr. Research lU. 8.), 27 (1924), No. 2, pp. 71-78, pis. 5, fig. 1). —Signifi¬ 
cant differences in the root systems of several inbred strains of corn are pointed 
out, with a description of a machine designed for plant pulling. 

The mean resistance to a vertical pull of plants of a good strain was 29.8± 
1.8 lbs., of a strain susceptible to root rot 13.8±1.1, and susceptible to leaf fir¬ 
ing 9.1±0.9 lbs. The Fi hybrids between the good strain and the other strains 
were somewhat more vigorous than the good Inbred strain ns measured by 
vegetative growth, but they were not superior In pulling resistance. These 
and other data are held to indicate that the genetic factors responsible for the 
reduced root systems in the strains susceptible to root rot and leaf firing, 
respectively, are recessive. Erect plants of a good strain were better anchored 
than erect plants of a strain susceptible to root rot As the mean pulling 
resistance of erect plants decreased, the percentage of leaning plants increased. 

Plants of the strains susceptible to root rot or to leaf firing had slpificantly 
fewer main roots than plants of the good strain, while no real difference was 
noted in mean plant height of the three strains. Plants of the good strain were 
also far superior in the number and length of lateral roots. Other compari¬ 
sons confirmed the merits of the good strain. Preliminary histological studies 
indicate that a considerable difference exists between the roots of the good 
strain and the strain susceptible to root rot in the morphology of the cells 
themselves, which may account for some of the desirable qualities of the good 
strain. 
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Cotton growing in Illinois, J. A. Evans, J. 0. Hackleman, and F. 0. Bauer 
(Illinois 8ta, Circ. 279 (1924), pp. 8, figs, £).—Practical suggestions are made 
for prospective cotton growers in southern Illinois. 

The Texas Station plan of cooperative distribution of pedigreed cotton 
seed, G. N. Stboman and D. T. Kiijx)UGH (Jour, Amer, Soc, Agron,, 16 (1924), 
No, 2, pp, 127--1S0), —^The method used in the distribution of a strain of pedi¬ 
greed cotton seed, developed by the Texas Experiment Station, through a coop¬ 
erative organization of farmers, is outlined. 

-Treatment of cotton seed with superphosphate paste, W. R. Watkins 
(Agr, Oaz. N, S. Wales, 35 (1924), No. 1, p. 10). —Although planting was facili¬ 
tated by treating cotton seed with superphosphate paste at the Grafton, N. S. 
Wales, Experiment Farm, germination was affected adversely, the paste setting 
very hard and apparently hardening the seed case. Most of the seedlings in 
the treated plat appeared withered and with a yellowish tinge on the young 
leaves. 

Some tensile properties of cotton yarn, T. Fuwa (A 6s. in Color Trade 
Jour., IS (1923), No. 4, p. 117). —The effect of important variables such as 
moisture content, temperature, prolonged heating, and lubrication upon the 
tensile properties of cotton yam was studied, employing two varieties of cotton 
and apparatus permitting of close temperature and humidity control. 

Up to about 12 per cent of moisture tensile strength was found to increase, 
and beyond this point even soaking in water produced no further increase in 
strength. Increase in temperature from 20 to 140® C. caused a decrease in 
tensile strength of about 40 per cent in the case of dry yarn. At any given 
temperature and humidity the tensile value is practically a resultant of the 
two effects alone. Baking the yarn at 110° for eight days caused only a slight 
decrease in strength, but at 140* the rate of decrease was rapid. Solvent 
extraction of the yarn, removing the-natural fats and waxes, caused an increase 
in tensile strength of some 30 per cent, while an addition of castor oil to this 
extracted yarn reduced its tensile strength considerably but not down to the 
value of the original yarn. 

Better flaxseed production, T. E. Stoa (North Dakota 8ta, Circ. 23 (1924), 
pp. 8, figs. 8).—The merits of good flaxseed, wilt-resistant varieties, and proper 
soil conditions are pointed out, together with a brief discussion of the produc¬ 
tion and consumption of flaxseed during recent years. 

[Report of the Linen Industry Research Association, 1923], J. G. 
Crawfobd et al. (Linen Indus. Research Assoc. [Lambeg, Co. Antrim], Rpt. 
Council, 1923, pp. 24, pis. 4). —The activities of the association during the year 
ended September 30, 1923, are reported on as heretofore (B. S. R., 50, p. 135). 

Washington oats, E. G. Schafer, E. F. Gaines, and O. E. Barbee (Washing¬ 
ton 8ta. Bui 179 (1923), pp. 3-29, figs. 11). —The principal oats-producing areas 
in the State are delimited, and the characteristics and comparative yields of 29 
oats varieties are shown, together with a discussion of fluctuations in the 
acreage and price of oats in comparison with other cereals. 

The principal centers of oats production in Washington are the western part 
of Skagit and adjoining epunties in the northwestern, and Spokane and Whit¬ 
man counties in the Palouse country in the southeastern part of the State. A 
third locality of minor Importance is in the southwest counties of Lewis and 
Charke. Banner and Abundance have been outstanding during the past 10 
years. Markton, a new variety immune to covered smut, promises to be more 
prolific than either Banner or Abundance. As a group the large white vari¬ 
eties are said to be superior to all others. 
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Ten per cent of the land devoted to cereals is planted to oats. The wheat 
acreage has steadily increased since 1903, while the acreage of oats and barley 
remained practically constant until 1920 and since then declined to about two- 
thirds of the acreage once sown to these crops. The price of oats during the 
prewar decade was higher per 100 lbs. than" that of the other cereals, but from 
1914 to 1921 wheat brought more money. In 1922, oats again sold for more than 
wheat on a weight basis. Although barley sells for less than either wheat or 
oats, Its heavier yield gives it a higher acre value than the other cereals. Oats 
produce more pounds per acre than winter wlieat at Pullman and have a higher 
acre value when sown under equally favorable conditions. 

Soy beans, C. A. Zavitz {Ontario Dept, Agr, Giro, iS {1024), PP* 4> fiff- !)•— 
Early Yellow with 21.3 bu., Tsurunoko 20.9 bu., and Minnesota No. 107 20.7 
bu. have given the highest average acre yields of soy beans in seven years* 
tests at Ontario Agricultural College, while the best yields of green crops were 
made by O. A. C. No. Ill, 7.7 tons, and Habaro and Ito San each 7.2 tons. 
O. A. 0. No. 211 has been outstanding in late years. From 1919 to 1923, inclu¬ 
sive, soy beans and dent corn, grown in combination, averaged 13.2 tons of 
green crop, soy beans alone 7.8 tons, and corn alone 12.8 tons. 

Sugar beet fertilization, O. B. Pkice (Michigan Sta. Quart, Bui, 6 (1924), 
No, S, pp. 91-9S, iig. t). —Fertilizer trials with sugar beets gave further evidence 
of the value of a complete fertilizer high in phosphoric acid^for the more 
depleted types of soils. On heavier soils with more organic matter or where 
manure is applied nitrogen need not be used. In fields infested with root rot, 
beets In unfertilized plats were Infected considerably more than fertilized 
plats, and greater Infection was seen where the fertilizer was broadcasted than 
where drilled with the seed. In a study of rate and method of application of 
mixed fertilizer, 150 lbs. gave its best returns when used with the seed, 250 
lbs. under the seed, and 500 lbs. applied half on each side of the row. The 
last treatment also made the highest yield in the test. 

Sugar beet varietal series, B. E. Down (Michigan Sta, Quart, Bui, 6 (1924), 
No, S, pp, 89^91, fig, 1), —During three years Canadian beet seed averaged 9.1 
tons of sugar beets per acre, American seed 9.1, Michigan seed 9, and foreign 
seed 8.6 tons, with respective sugar percentages of 14.24,13.57, 13.58, and 14.09, 
and purity coeflflclents of 83.8, 81.96, 82.19, and 83.51. 

The windrowing of sugar cane, W, H. Habbison (Agr, Research Inst,, Pusa, 
Sci, Rpts,, 1922-2S, pp, 25, 26), —P. B. Sgnyal observed that sugar cane stored 
under protection remained in excellent condition, whereas that stored in the 
open and exposed to climatic influence rapidly deteriorated. This work con¬ 
firmed earlier conclusions (E. S. R., 48, p. 734) and demonstrated the possi¬ 
bility of storing cane In Bihar by windrowing, provided suitable precautions 
be taken. 

A study of the nature of the enzyms inducing deterioration of windrowed 
canes and the mechanism through which their activities become effective was 
made in conjunction with the above Investigation. These enzyms were found 
localized in certain portions of the cane, particularly in the nodes, and ordinarily 
not affecting the juice contained in the Internodes. The effect of rain in contact 
with a somewhat dry windrowed cane, is to bring about a translocation of these 
enzyms into the intemodes, thus inducing deterioration. 

Sweet clover In Kansas, L. E. Wilwvqhbt and E. B. Weul^s (Kans, Agr, 
Col Ext, Bui, 45 (1924), pp, 16, figs, ii).-—Practical instructions designed for 
Kansas conditions deal with growing the crop for pasture, soil improvement, 
hay, and seed. Rotations including sweet clover are suggested for different 
sections of the State. 
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Steeping tnrnip seed in turpentine {New Zeal. Jour. Agr.^ 28 (1924), No. 1, 
p. Si). —^Experiments at the New Zealand seed testing station showed that tur¬ 
nip seed suffered no diminution in germination after soaking for seven days 
at a temperature of from 65 to 70® F. in pure tprpentine. 

Hardiness studies with winter wheat, R. Newton (West. Canad. 8oo. 
Apron. Proc., S (1922), pp. 12, 13). —The continuation at the University of Al¬ 
berta of studiea carried on earlier at the University of Minnesota (B. S. R., 
50, p. 137) is reported briefly. 

Modern wheats, R. H. Biffen (Jour. Fanners' Club [London], 1924, pt. 1, 
pp. 2-9). —^The characteristics of varieties of wheat now in general cultivation 
in England are set forth, with a consideration of problems involved in the 
Improvement of the crop. 

A class!Aeation and detailed description of the more important wheats 
of Australia (Aust. Inst. 8(;i. and Indus. Bui. 26 {1923), pp. 72, pis. S). —^This 
is a revision and extension of Bulletin 18 (B. S. R., 44, p. 439) and deals with 
about 80 varieties of common and durum wheat. 

On the longevity of seeds of Nelumbo nucifera, I. Ouga (Bot. Mag. 
[Tokyo], 37 (1923), No. 4^9-4yh PP- 37-93, figs. 7). —Germination experiments 
by the author with seeds of N. nucifera, discovered in a layer of peat In south 
Manchuria, taken together with historical data and environmental observations 
indicate that the Nelumbo seed may possess a longevity of at least 120 years. 
In spite of the presence of many small pores in the seed coat, the seeds did 
not absorb water and germinate even after Imnjersion for 8 months at 15-20® C. 
(59-68® F.), whereas, when filed before sowing, all germinated in a few days. 

Results of seed tests for 192R, M. O. Eastman (New Hampshire St a. Bui. 
211 (1923), pp. 16). —The percentages of germination and purity are tabulated 
for 345 oflicial samples of agricultural seed collected during the year ended 
June 30, 1923. 

Work of the seed testing laboratory from 1018 to 1923, with notes on 
seed quality, seed testing, seed law compliance, and trade practices, M. 
T. Munn and E. F. Hopkins (Netv York State Sta. But. 504 (1923), pp. SS5). — 
The average germination and purity of samples of agricultural seed tested 
during 1919 and until July 1, 1923, are tabulated, with an outline of the 
methods employed in testing seeds. Among other phases of the work discussed 
are the value of seed testing to the farmer, weed seeds, diseased seed, origin 
of seed, winterkilling of red clover from Italian-grown seed, and seed mixtures 
and objections to them. The results of official seed Inspection under the new 
law (B. S. R., 44, p. 439) are reviewed briefly. 

Weed value, E. G. Campbell (Jour. Amer. Soc. Agron., 16 (1924), No. 2, pp. 
91-96, figs. 2). —The possibility that deeply leached nitrates can, in part, be re¬ 
turned to the upper surface layers of the land by the growth and decay of 
certain species of weeds is pointed out. Early, late, and winter annuals appear 
to conserve nitrogen at times when no cultivated plants are present on the land. 

HORTICULTURE. 

A plan for the farm garden (Illinois Sta. Circ. 278 (1924), PP* 8, figs. S). — 
In connection with planting plans and calendar, simple Instructions are given 
for the construction and operating of hotbeds. 

Analysis of materials sold as insecticides and fungicides during 1023, 
C. S. Cathcabt, R. L. Willis, and L. R. Smith (New Jersey Stas. Bui. S92 
(192S), pp. 5-iS).—Like that for the preceding year (E. S. R., 49, p. 233), this 
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bulletin contains the results of analyses of various insecticidal and fungicidal 
materials sold in New Jersey in 1923. 

Watermelons, H. P, Stuckey {Georgia Sta, Bui US (1924), pp, 109-lSl, 
figs, 4 ).—This bulletin, consisting largely of general cultural information, in¬ 
cludes the results of fertilizer tests at Brooklet and at the station. At Brook¬ 
let, where different nitrogen carriers were used in connection with constant 
amounts of phosphoric acid and potassium, the highest yields of watermelons 
were obtained from plats treated with nitrate of soda, the sulphate of ammonia 
plats being second and the nitrate of lime a close third. Efforts to associate 
guality of melons with fertilizer treatments were fruitless, the melons from a 
single plat being as variable as those from different treatments. Fertilizer 
tests at the station in 1914 failed to show any difference in the quality, texture, 
or flavor of watermelons due to the fertilizer treatments. The largest yield of 
good melons was produced on that area receiving a complete fertilizer. 

Pruning fruit plants, R. J. Barnktt (Kansaa Sta. Circ. 102 (1924), PP- Uf 
figs. 12 ).—Beginning with a discussion of the general principles of pruning, spe- 
ciflc directions are presented for pruning tl\(B apple, pear, peach, plum, cherry, 
grape, blackberry, raspberry, gooseberry, and currant. 

Self-sterility and ^elf-fertility of fruit varieties grown in New York, R. 
Wellington (New York State Sta. Circ. 71 (192S), pp. d).—With the view of 
bringing to the fruit grower information concerning the importance of Insuring 
proper pollination in his orchards by the selection of self-fertile or compatible 
varieties, the author discusses the sexual status of various fruit species, 
pointing out varieties which are self-fertile or self-sterile and suggesting 
varieties suitable as pollinizers for sterile or partly self-sterile forms. Original 
Information Is presented upon the results of cherry crosses carried on on the 
station grounds. 

Cultivation and diseases of fruit trees in the Maltese Islands, J. Bono 
(Malta: Govt., 1922, pp. VII'4-622 ).—general treatise on fruit growing in the 
Maltese Islands, presenting historical, cultural, varietal, and miscellaneous 
information. 

Directions for spraying fruits in Illinois (Illinois Sta. Oirc. 217 (1924), PP 
24f flffs. 4)- —^A revision of a previously noted circular (E. S. R., 49, p. 338). 

Nitrogen-carrying fertilizers and the bearing habits of mature apple 
trees, F. 0. Bradfoed (Michigan Sta. Spec. Bui 127 (1924}, PP- SS2, figs, d).— 
Opening the paper with the explanation of fruit bud development in the apple, 
the author presents and discusses growth and blossoming data obtained in 
three Michigan orchards, a Ben Davis, an Oldenburg, and a Wealthy, where 
nitrogenous fertilizers had been applied to certain trees since 1920. In two of 
the orchards, the Ben Davis and Oldenburg, the use of nitrogenous materials 
increased the number of new spurs, the number of fruit buds formed on 
tljose spurs, and the proportion of fruit buds to set fruit in 1923. Terminal 
blossoming and the number of fruit buds formed on old ^urs were increased 
in the fertilized Ben Davis trees. Spur formation was more abundant in the 
shorter growths of the fertilized than the unfertilized Ben Davis trees. 
Younger branches on the fertilized Ben Davis and Oldenburg trees showed a 
strong tendency toward annual fruiting, while in the unfertilized trees the 
tendency was toward biennial bearing. 

That fertilization was a restorative process was indicated in the fact that 
practically every shoot and older spur examined showed evidence of having 
made Just as good growth, good spur formation, and frequent blossoming 
many years back before any fertilizer was applied as was manifested in the 
growth following the application of fertilizers. It is pointed out that fer- 
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tilization can not be expected, on the one hand, to improve trees suffering from 
Insufficient drainage or serious collar injury, nor, on the other, to benefit 
trees in a thoroughly vigorous condition. Fertilizers may be unnecessary at 
one stage of an orchard’s existence and quite necessary later. It is emphasized 
that fertilizers do not directly affect fruitfulness, but by promoting vigorous 
growth may keep the trees in a condition capable of sustaining continued high 
production. 

Spraying and dusting experiments with apples In 1923, P. J. Pabbott, 
F. O. Sthwart and H. Glasgow {New York State Sta. Circ» 70 {1923), pp, 9).— 
A presentation, as for the preceding year (E. S. R., 49, p. 39), of data obtained 
as a result of spraying and dusting investigations at North Rose, Hall, and 
Geneva. In all three places sprays were consistently more effective than dusts 
for controlling codling moth. Differences obtained in respect to scab control 
were not so definite, the more effective dust formulas being, at North Rose 
and Hall, quite as successful as were the sprays. At North Rose, with the 
exception of one dust (77-13-10 lime copper), red bug was as well controlled 
by dusts as by sprays. At Hall, spray gave more consistent control of aphids 
than was obtained with the dusts. 

Physiological studies on apples in storage, J. R. Maoness and H. C. Diehl 
{Jour. Agr. Research [U. S.), 27 {1924), 1, pp. 1-^8, figs. 15 ).—^A report 

upon studies of the changes occurring in apples as they approach maturity on 
the tree and during the storage period subsequent to harvesting. 

Measurements of apples at Arlington, Va., in the summer of 1919 indicated 
that size development may be greatly Influenced by the distribution of rainfall. 
Measurements of the rate of softening on the tree of Delicious, Rome Beauty, 
Wlnesap, and Ben Davis apples showed a rapid softening with the approach 
of maturity in all but the Delicious. Determinations of the acidity in fruits 
while yet attached to the tree showed a decrease with the approach of 
maturity, but the authors suggest that the diminishing acidity may be asso¬ 
ciated with Increasing size rather than with actual loss of acid. 

Pointing out that the chemical changes in progress when fruit is harvested 
continue for the%nost part after picking, though at a modified rate, the 
authors report upon the relative rate of softening of Delicious, Rome Beauty, 
Ben Davis, Winesap, Rhode Island Greening, Yellow Newtown, and York 
Imperial apples held at 70 and 32® F. Although all varieties softened more 
rapidly at 70®, there was a distinct varietal response. Delicious and Rhode 
Island Greening softened very rapidly at the higher temperature, while Ben 
Davis, Yellow Newtown, York, and Winesap naturally long-keeping sorts, soft¬ 
ened more slowly,. Fruit designed for long keeping should be placed in cold 
storage as soon as possible after picking. 

A test of the effect of the package on the rate of softening indicated that 
temperature alone is the controlling factor when fruit is held under conditions 
of normal respiratlpn. There was a maximum loss of moisture in oi)en con¬ 
tainers and a minimum in closed barrels. Studies of the acidity changes in 
fruit stored at 32® showed a constant decrease in acidity in all varieties irre¬ 
spective of the original acid content. The Delicious, with little acid, lost 
acidity about as rapidly as Rhode Island Greening, normally high in acid. 
Acidity apparently decreased relatively less rapidly during exposure to warm 
temperatures than softening increased. 

Fruits thinly coated with paraffin showed very slight shrinkage even in open 
packages. Respiration studies with apples coated either with paraffin or with 
oil showed a higher 00a and a lower Os concentration in the gases contained 
in the Intercellular spacea The coating had no effect on acidity, but heavily 
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coated fruits held at 32® soon developed a distinctly unpleasant flavor. Coat¬ 
ings retarded ripening, and unless applied very thinly injured the qRaiity. 
Coatings either of paraffin or oil resulted in a reduced respiration rate in fruits 
held at 32, 64.6, and 80® F. At 32® the ratio of COa to O, was less than 1, 
while at 80® the ratio was much greater than 1, indicating marked anaerobic 
respiration. In uncoated fruits the respiration ratio at all temperatures was 
approximately 1, indicating that there was no anaerobic respiration. 

The rate of COa evolution in normal Winesap apples averaged 1.97 mg. per 
kilogram hour at 32®, 16.45 mg. at 64.5®, and 23.73 mg. at 80®. Increases in the 
concentration of COa in the atmosphere of the storage chamber markedly In¬ 
hibited the softening rate of apples directly in proportion to the COa present. 
At temperatures of 71.6® concentrations of from 5 to 10 per cent COa had no 
appreciable effect on flavor, 20 per cent concentration gave a very slight fer¬ 
mentation taste, and 50 per cent rendered the fruit entirely Inedible. 

Earlier work (E. S. It., 50, p. 541) by the senior author and Burroughs is 
frequently cited. 

Pollination of cherries [trans. title], It. Florin (Meddel Perm. Kom. Fruh- 
todlingaforadk [Sweden], No. J, (1924), pp- S4, figa. 10 ).—^This paper, with an 
English summary, presents a comprehensive review of cherry pollination studies 
in Europe and the Ignited States. That part relating to Swedish investigations 
is reported for the first time. At Alnarp, in southern Sweden, it was found 
that most of the sweet and some of the sour cherries are practically self-sterile, 
the Morello variety being the only one found to be fully self-fertile. Various 
varietal combinations are suggested for securing satisfactory pollination. 
Other experiments conducted in the vicinity of Stockholm suggest other varietal 
combinations capable of producing satisfactory yields. Brief notes are made 
upon the synonymy of varieties. 

An analysis of the peach variety question in Michigan, S. Johnston 
{Michigan Sta. Spec. Bui. 126 (1924), pp. 48, figs. 11).—In taking up the ques¬ 
tion of peach varieties for Michigan the author discusses various factors, 
climatic adaptation, orchard location, market and cannery demands, outside 
competition, etc., which are directly concerned in the success of peach growing 
in Michigan and incidentally in the choice of varieties. . 

Except in certain counties in southwestern Michigan where the climate 
is tempered by winds blowing off Lake Michigan, peach growing is hazardous 
and requires especial care in the selection of proper sites and soils. Contrary 
to popular belief, little if any difference was found in the blooming dates of 
Important commercial varieties. A study of the Chicago market, the principal 
outlet for Michigan peaches. Indicated the lack of high grade commercial 
varieties to precede and follow Elberta, the most important commercial variety 
at the present time. In addition it was found that Michigan peaches are 
handicapped by improper grading and packing. In respect to varieties, de¬ 
scriptive notes upon which are appended, the South Haven, a new yellow- 
fleshed, red-cheeked peach, ripening before Elberta, is considered of unusual 
promise. 

The red and white currants: Their history, varieties, and classiflcation, 
P. Thayer (Ohio Sta, Bui. S71 (1923), pp. S09-S94, pis, 14, figs. 8 ).—^Thls bul¬ 
letin is presented in two parts, the first of which, entitled, A Review of Horti¬ 
cultural Liferature, deals with the bdtany, history, and synonymy of varieties, 
and the second, entitled. Field Studies at Ohio Station, presents descriptive data 
obtained in an extensive varietal collection. 

Methods of harvesting and irrigation in relation to moldy walnuts, L. 
D. Batchelor (CaUfomUi Sta, Bui. 367 (1923), pp. 677-636, pi, 1 ),— ^A study of 
the causes of discoloration of the kernels of Persian walnuts indicated that, 
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although certain mold-forming fungi, principally Altermrui sp., are directly 
responsible for this injury, their presence is Induced by adverse environmental 
and cultural factors. No mold was found on nuts encased in sound husks 
free from visible cracks and decay. Commercial and budded varieties were 
found freer from mold than seedling trees, a fact explained by the higher 
percentage in the latter of “stick-tights,” or nuts which fall to shed their 
husks. Records taken on a group of 80 seedling trees showed a slight but 
insignificant correlation between the percentage of moldy nuts and indivldhal 
trees. A comparison of side blighted and normal nuts indicated that the blight 
injuries in the husks were not a serious factor in mold entrance. 

A study of the relation of stage of maturity to the presence of mold sliowed 
tile lowest percentage of mold in nuts gathered wlien the husks were just 
beginning to crack. Nuts picked early in the season contained less moldy 
specimens than those gathered later, Irrespective of husk condition. The maxi¬ 
mum seasonal changes occurred in the green stick-tight group, the percentage 
of moldy nuts increasing from 6 per cent from September 23 to 28 to 50 per 
cent from October 10 to 14. The relation of liusks to mold was also shown in 
records obtained on four crops from two groves, clean nuts showing 11 per 
cent mold and stick-tights 28 per cent. Nuts allowed to lie on the ground 
for several weeks showed a sharp increase in mold during the first two weeks 
followed by a period of no change. 

Of the stick-tights the author distinguishes two classes, (1) the dried-up, 
black-husked group, which turned black on the tree, and (2) the green, stick- 
tight group, which Increased rapidly in moldy individuals if allowed to lie on 
the ground. This latter group constituted the principal source of discolored 
kernels. Sunburned nuts dropping prematurely were also a likely source of 
moldy kernels. A (?omparison of rapid and slow curing methods indicated that 
no further development of mold takes place after gatlierlng. 

Two groups of nut trees, one of which was amply irrigated In late summer 
and the other from which water was withheld, yielded 22 and 52 per cent of 
stick-tights, respectively, suggesting that irrigation in the late fall is a de¬ 
sirable preventive measure. 

The future of the oil palm industry in the French East African Colon¬ 
ies [trails, title], A. Kolet {Rev, G^n, 8ci., 35 (1924) f No. 2y pp, 34-dd).—^Begin¬ 
ning with the discussion of the present distribution of oil palms and the extent 
of production of palm oil, tiie author points out the great possibilities of ex¬ 
ploitation under systematic management 

FORESTRY. 

Loblolly pine in Maryland: A handbook for growers and users, J. A. 
Cope {Baltimore: State Dept. Forentrpy 1923y pp. TTZ-fSO, figs. 37).—^The lob¬ 
lolly pine {Pinna taeda)y deemed of great importance in eastern Maryland as 
a source of lumber for the manufacturer of barrels, crates, and baskets and 
for fuel and many other purposes, is discussed in considerable detail as regards 
range, natural characteristics, enemies, uses of the wood, silvics, and economics. 
In addition, volume and converting tables and specimen selling contracts ars 
appended. Yield tables based on 157 plats on the Eastern Shore of Maryland 
indicate that on good soil sites the loblolly pine, 160 trees per acre, is capable 
of producing at 60 years of age 44,300 hd. ft. of lumber. On account of the 
unusually thick bark the species is very fire resistant, especially the older trees. 

Notes on maple sirup making: Effects of tapping on the trees and cost 
of making maple sirup, A. K. Chittenden {Michigan Sta, Quart. Bui, 6 
(1924), No. 3, pp, 121-^123, fig. 1).—Records taken on approximately 650 trees In 
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the college sugar bush show an average annual production of 0.18 gal. of sirup 
per tree, with an average cost of manufacture over a period of four years of 
$2.33 per gallon. It is recommended that trees below 10 in. in diameter be 
not tapped. One bucket per tree Is deemed enough except for large trees, 
when a maximum of two buckets was found to be profitable. 

The relative cost of yarding small and large timber, D. Bbuce (California 
8 ta, Bui, S71 (1&2S), pp, S-36, figs, 4).—Data obtained in three separate lum¬ 
bering operations, two on the east side and one on the west side of the Sierra 
Mountains, showed that where machinery, rigging, and organization are 
equipped for handling large sizes of lumber, the cost per M. B, M. of yarding 
logs 18 in. in diameter at breast height was five to eight times that of logs 
48 in in diameter. Detailed records are presented for each of the three studies 
showing the influence of the size of logs on the time required in the various 
operations. The results of the investigation are deemed of particular value 
in that the organization of yarding crews and their equipment were different 
for each of the three operations. In closing the author again points out, as 
in the closely related bulletin (B. S. B., 47, p. 540), that one of the reasons 
for the higher cost of handling small logs is that the net output of sawed 
lumber is less, although practically as much time is required to handle a small 
as a large log. 

As a practical deduction, it is suggested that the present practice of close 
utilization of logs may not be as financially profitably as generally believed. 

Recommended American lumber standards (WashUigton, 1). C.; Cent, 
Com, Lumber Standards, 1923, pp, [^1+7).—This comprises material reported 
to the U. S. Department of Commerce by the Central Committee on Lumber 
Standards at Washington, D. C,, on October 31, 1923. 

Results of the examination of Nigerian timbers (Bui. Imp, Inst, [London], 
21 (1923), No, 3, pp, JM-461). —Data obtained in an anatomical examination 
and mechanical and working tests of six species of Nigerian woods considered 
of possible value for export to the United Kingdom are presented. 

Tree planting in East Griqualand, J. E. Kaufmann (Union So. Africa 
Dept. Agr. Jour., 7 (1923), Nos. 2, pp. U5-155, figs, 5; pp, S17^2JL figs, S; 
also in Union So. Africa, Forest Dept. Bui. 7 (1923), pp, 22, figs. 11). —Thisarticle 
is of a general nature, dealing with the planting and care of forest trees and 
presenting notes on various species suitable for silvicultural purposes. 

Iceland forestry, P. A. Ingvason (Jour, Forestry, 22 (1924), No. 2, pp. 149-- 
153). —^A brief article in which the author points out that, despite moderate 
thermal extremes, the forests of Iceland are scanty in size and in the number of 
constituent species. Only two trees, namely, Betula odorata and Sorhus 
aucuparia, reach full tree size. Many North American species are considered 
in respect to their possible adaptation to Iceland conditions. 

Report of the director of forests for the year ended December 31, 
1922, E. H. F. Swain (Queensland Dept. Pub. Lands, Rpt, Dir. Forests, 1922, 
pp, 3d).—-This is the administrative report for the year ended December 31, 
1922 (B. S. B., 48, p. 541). Planting operations were the major activity of 
the department for the year, considerable knowledge being obtained concerning 
the silvicultural requirements of various important species. 

Annual report on the forest administration in AJmer-Merwara for the 
Year 1922-^8, Dayanand Mamgain (Ajmer-Merwara Forest Admin, Ann. 
Rpt, 1922-^23, pp, 26). —^This is the usual annual report (E. S. B., 50, p. 40). 

Report of the forest administration in the Bombay Presidency, includ¬ 
ing Sind, for the year 1922-23 (Bombay Forest Admin. Rpt, 1922-23, pp. 
lI+lU+2, pi. i).—This is the usual administrative report (E. S. B., 60, p. 40), 
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the greater part consisting of tabulated data concerning production of lumber, 
forest products, grazing, revenues, expenditures, etc. 

Report on forest administration in Burma for 1922-^23, F. A. Leete 
(Burma Forest Admin, Rpt,, 1922r-2S, pp, [g]+-^'ys» iO ).—^This report for 

the year ended March 31, 1923, contains the usual information (B. S. R., 60, 
p. 242) concerning changes in personnel, alterations in area, general protective 
activities, engineering and silvicultural operations, etc. Appended in tabular 
form are records pertaining to lumber and forest products, revenues, expendi¬ 
tures, etc. 

DISEASES OF PLANTS. 

Fungoid and insect pests of the farm, F. R. Pethkbbbidge (Cambridge 
Eng,: Univ, Press, J92S, 2. ed., pp. VII+177, figs. 55). —Recent research has 
necessitated the rewriting of this book, the first edition of which has been 
noted (E. S. R., 35, p. 835). The first 84 pages of the present edition deal 
with fungus diseases and the others chiefiy with insects and nematodes. 

Parasitic disorders of plants, M. Nicolle and J. Maqbou (Les Maladies 
Parasitaires des Plantes. Paris: Masson d Co., 1922„ pp, 199). —Treatment in 
systematic form is given to disorders of plants due to agents herein classified as 
animals, i)hanerogams, thallophytes, and bacteria, a final chapter giving a 
general view of matters related to parasitic diseases of plants. 

Insects and plant diseases source of serious loss [in Wisconsin], O. P. 
Nobgobd (Wis. Dept, Agr, Bui. 52 (1922), pp. 27-Sl, fig. 1). —^The most serious 
plant disease outbreak during the two years under report was that of tobacco 
wildfire, appearing on 90 farms in Dane County in June, 1922. The progress 
of control work with this disease, as well as with grain rust, white pine blister 
rust, and fire blight of apple is discussed. 

[Report of] division of insect and plant disease control, S. B. Fbackeb 
(Wis. Dept. Agr. Bui. 52 (1922), pp. 39, 40)- —^Work with white pine blister 
rust, grain rust, potato-spraying demonstrations for the reduction of hopper- 
burn losses, a large scale fire blight control area, organization of grasshopper 
control on a township basis, and the tobacco wildfire campaign are reported. 

Botany and plant pathology [South Africa], 1. B. P. Evans (Union So. 
Africa Dept, Agr, Jour., 7 (1923), No, 6, pp. 550-552). —A preliminary survey of 
the conditions under which deciduous fruits are expi»rled was carried out 
during the year. Tills revealed very unfortunate and confused conditions at the 
Cape Town docks. Steps are outlined as taken to remedy the situation. 

Sugar cane mosaic, as described from Java, Louisiana, and the West Indies, 
is widespread in Natal, a large proportion of the thick tropical varieties being 
severly damaged. Uba cane, here as elsewhere, was not affected. This cane 
forms nearly the whole crop of Natal and Zululand. 

A peanut rosette is described as occurring in the Waterberg District and in 
the Pietersburg and Rustenberg Districts. Few or no nuts are produced. No 
organism has yet been found in this connection. 

A number of other miscellaneous diseases are mentioned. 

Annual report of the Government mycologist for 1921, W. Smaix 
(Uganda Dept, Agr. Ann. Rpt., 1921, pp. 49-37). —Coffee leaf and berry brown- 
eye spot (Cercospora eoffeicola) has been more evident than formerly, af¬ 
fected berries running sometimes as high as 60 per cent. Colletotrichum cof- 
feanum is thought to be merely a common saprophyte of weakened or dead 
twigs. Hemileia vastatrix, though present, causes little alarm. Hevea die- 
back (Botryodiplodia theobromae) has been noted, as has also the Oldium said 
to cause fioury mildew in Java. Ustulina zonata and Fames lignosua have also 
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been found. Wheat black rust (Puccinia graminia) or orange rust (P. triti- 
cinia) can be found on all the wheat in the country, including three Indian 
wheats introduced a few years ago. Associated with orange rust Is the leaf 
spot fungus Leptosphaet'ia tntici. A Helmhithosporium, i)rovislonally named H. 
sorokinianuTtif is common. Uatilago tritici has been found. P. maydis and H. 
turdum on maize leaves have not done much damage. It is thought that the 
aecidlal stage of P. maydia may be here dispensed with. DarVuca filum occurs 
in the sori of both P. maydis and P. triticifia. Sorghum (matama) leaves are 
attacked by H. turcicum, C. graminicolum, and P. purpurea, but not yet severely. 
Sorghum head smut ((/, reiliana) and grain smut (^phacelotheca aorghi), 
though injurious, are controlled by weak formalin or copper sulphate. Sorghum 
downy mildew was found at Bukalasa. Eleusine coracana appears to be at¬ 
tacked by a blackening fungus at the lower internodes. 

A wilt of cashew nut seedlings has been studied and found to be due to a 
species of Fusarium indistinguishable in culture from F, udum. The same 
Fusarium has been found in the form of hyphae in the root galls of Antirrhi¬ 
nums caused by the nematode Heterodera radicicola and again in the same 
garden causing carnation wilt or crown rot This is thought to be the first 
record of a nematode attacking a plant in Uganda. H. radicicola has not been 
found on either tea or coffee, which are attacked in other countries. A sym¬ 
biotic fungus {Polysacotim crassipes) has been found on Eucalyptus roots, and 
the wet root rot fungus has been found on roses, G^revillea lobusta, Melaleuca 
leucodendron, and Spondias lutea. Oidium spp. have been found on mango 
and grape, that on the latter being 0. tuckerL The two rose leaf fungi {Sphae- 
rotheca pannoaa and Diplocarpon rosae) have been present as usual. Albizzia 
moVuccana, grown as coffee shade, has been found to succumb to attacks of 
B, theobromae on the roots. Fomea luvidus has been found on an Albizzia dead 
from Botryodiplodia sp. The last-named fungus has been noted also as causing 
a die-back of pruned brandies of A. moluccana. Fig leaves are severly attacked 
by Uredo fid, which occurs also on indigenous species of Ficus. The fruits 
also suffer a rot due to a Colletotrichum, the species of which has been found 
on dead shoots of the avocado pear. 

A special report is made on an investigation into certain fungi occurring on 
rice in Uganda, in which it is concluded that there is only one major disease, 
blast (Piricularia oryzae), of rice in Uganda, though other fungi are discussed. 

Experiments on chlorosis, with special reference to cases at Winscombe, 
Somerset, T. Wallace ( Univ, Bristol, Agr, and Hort, Research Sta, Ann, Rpt., 
ig%t, pp, Chlorosis of plants has been found to be associated with 

high contents of calcium and magnesium compounds in the soils. The chlorotic 
symptoms are increased by the addition of calcium carbonate to the potting 
soil. Chlorosis was not associated with a highly alkaline reaction of the soils, 
as shown by pH determinations. The addition of calcium carbonate or mag¬ 
nesium carbonate to soils not normally producing chlorosis may cause plants 
grown therein to become chlorotic. Plants become chlorotic more readily under 
summer than under autumn conditions. 

The physiology of leaf Scorch, F. Summeus ( Univ, Bristol, Agi\ and Hort, 
Research Sta, Ann, Rpt, 1922, pp, 75-55).—In view of the number and variety 
of alleged or suspected causes of leaf scorch, an investigation was made as to 
the extent to which the physiological processes of the plant might be affected 
imder scorching conditions. 

It is stated that the characteristic browning of leaves suffering from scorch 
is an aftereffect which may make its appearance after the conditions causing 
the scorching have passed. The real primary effect is characterized by more 
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or less complete destruction of the green pigments of the leaf combined with 
a drying out of the cells. The browning is probably due to the action of oxid¬ 
izing enzyms upon the chromogens produced during the drying out of the leaves. 
This action does not take place in the dried leaf but commences as soon as 
moisture is reabsorbed from the air. Drying out of the leaf Is caused by a 
sudden break in the transpiration stream arising in the leaf and not in the 
shoot. There is generally no intermediate wilting stage. While it has been 
shown that potash starvation may lead to scorching of the foliage, the relation 
of potash deficiency in the soil to the water conditions in the transpiring shoot 
needs further study. The fact that it has been proved that the photosynthetic 
process in the leaf is depressed when potash is withheld leads to the expecta- 
lion that this relation will soon be established. 

Toxicity studies with some coiiper fungicides, W. L. Doran {Phytopathoh 
ogv, IS (192S), No. 12, pp. 532->5Ji2; also Nexc Hampshire 8ta. 8ci. ConMb. 21 
{1923), pp. 532-^42). —Kxperiments are descrll)ed in which comparisons were 
made of the susceptibility of several fungi to different forms of copper fungi¬ 
cides. The fungicides used were copper sulphate, neutral copper acetate, 
liurgundy mixture, Bordeaux mixture of various types, cupraminonlum sul¬ 
phate, and Johnson’s mixture, which is composed of copper sulphate and un¬ 
decomposed ammonium carbonate used in the ratio of 1:2. The fungi were 
tested by sowing spores in drops of water on a glass surface, the species used 
being Gymnosporangium clavipes, Oymnoconia interstitialis, Uromyces cargo- 
phylUnus, Cronartium ribicola, Puccinia antirrhini, Alternaria solani, and 
Venturia inaequalis. 

It was found that the Uredlnales were twice as resistant to the toxic action 
of copper as any of the other fungi, and the uredlniospores of these fungi were 
three times as resistant as aeclospores. 

As a result of the author’s investigations it was thought that spraying with 
copper fungicides to prevent Infection by urediniospores was probably Im¬ 
practicable, but the results obtained by Johnson’s mixture seemed to indicate 
that it would succeed if any copper fungicide would. The conidia of V. inaequ- 
alia were found to be exceedingly susceptible to copper in any form. Bordeaux 
mixture in reduced strengths was not found to differ from the standard 4-4-50 
formula in toxicity to the conidia of V. inaequaUs, but the addition of sugar or 
molasses increased the toxicity. Aeciospores of Oi/rnnosporangium clavipes 
were so resistant to Bordeaux mixture that spraying the conifer hosts for the 
prevention of Gymnosporangiums is thought to be of doubtful value. Burgundy 
mixture is said to have surpassed Bordeaux mixture in Its toxicity to A. solani. 

Colloidal copper hydroxid as a fungicide, H. D. Hooker, jr. {Indus, and 
Bngin. Chem., 15 {1923), No. It, pp. 1177, 1178). —“Preliminary exi^rlments in¬ 
dicate that copper hydroxid prepared as a colloid is fungicidal to apple scab 
and apple blotch In concentrations of 1 part of hydroxid to 6,000 of water. At 
this concentration it produced very slight burning. It has excellent sticking 
properties due to Its positive charge and spreads well In dilute soluton. It 
can be used in conjunction with lead arsenate and nicotin sulphate. Although 
it would be hazardous to estimate the cost of manufacture, it is clear that 
colloidal copper hydroxid w^ould be much less expensive than either Bordeaux 
or lime sulphur.” 

Pests and diseases of the barley crop, A. Roebuck {Jour. Inst. Brewing, 28 
{1922), No. 6, pp. 451^455).—This, paper and the discussion which followed 
dealt with insects and other pests and with the barley diseases, covered smut 
{VsHlago hordei), loose smut {XJ. nuda), stripe disease (Helmintkosporium 
fframineum), spot disease {H, teres), yellow rust {Puccinia glumarum), 
brown rust {P. simplex), and mildew (Erysiphe graminis). 
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Pests and diseases of barlejr and malt.—-II, Fungi and the fungus dis¬ 
eases of barley, F. A. Mason (Jour, Inst Brewing, 28 (1922), No. 4* PP* S25^ 
S5S). —^In an earlier communication (B. S. R., 46, p. 52) reference was made to 
the destruction of barley crops by insect pests. It is shown in the present 
paper that diseases probably cause much more loss. It is stated that before 
the introduction of methods for controlling plant diseases the loss to cereal 
production in Britain amounted to sometlilng like 40 per cent of the total 
barley crops. This percentage has been lowered, and at the time of this report 
was supposed to be between 5 and 10 per cent, though It is thought possible 
to reduce the damage to 1 or 2 per cent. Fungi and diseases of barley are 
herein discussed as regards the causative organisms, portions affected, effects, 
and control measures. 

The diseases of wheat, E. M. Fbeeman (Northwest Miller, 185 (1928), No. 
10 , pp. 999, 1000, 1016-1020, figs. 8).—The primary aim in giving this account 
is to present a picture of the diseases of wheat prevalent in the important 
wheat‘producing areas of the world, including their several stages, overwinter¬ 
ing, transmission, injury done, favoring or hindering factors, and protective 
measures. 

Bunt of wheat, J. G. Brown (Arizona Timely Hints for Farmers, No. 
14$ (1928), pp. 12, figs. 5). —^Wheat bunt, due to either Tilletia tritioi or T. 
levis, though ordinarily caused in Arizona by the former fungus, inflicts 
annually a heavy loss, which is preventable by the use of clean seed and dis¬ 
infectants. Preventive measures, Including wet and dry seed treatments with 
copper sulphate, formaldehyde, hot water, and copper carbonate dust, are 
described in tabular form, together with the advantages and disadvantages of 
each. 

The effect of rust infection upon the water requirement of wheat, F. 
Weiss (Jour. Agr. Research iU. £?.], 21 (1924), No. 2, pp. 101-118). —Experi¬ 
ments are reported which were conducted to determine the effect of rust in¬ 
fection upon the water requirements of the wheat plant and the Influence of 
different conditions of nutrition on the water relations. In these Investiga¬ 
tions Marquis wheat was grown to maturity in quartz sand cultures sup¬ 
plied with various combinations of mineral nutrients in solution. An artlflcial 
epidemic of leaf rust (Pucdnia triticina) was induced in one series and of 
stem rust (P. graminis tritici) in another, while a third remained as a check. 
Rust infection of either type resulted in lowered water economy of the host, 
whether considered from the standpoint of the production of tops or of grain. 

The addition of sodium chlorid or sodium phosphate to the basic 3-salt 
nutrient solution did not affect the susceptibility of wheat to leaf or stem 
rust. The addition of sodium nitrate resulted in somewhat readier Infection 
in each case but did not predispose to greater injury. Potassium chlorid re¬ 
tarded infection in proportion to the diminution of growth of the host. 
Calcium chlorid and magnesium chlorid induced a state in which the host was 
less readily susceptible to Infection. Calcium chlorid also reduced the water 
requirement of the plants by about 10 per cent for the tops and 40 per cent 
for the grain. 

Barberry eradication reduces grain rust losses, W. A. Walker (Wis. Dept 
Agr. Bui. 52 (1922), pp. 66-10, figs. 5).—Grain rust damage was light in 1922 
owing to favorable weather conditions, except in fields near barberry bushes, 
crops In some such localities being completely destroyed. The farm to farm 
survey was completed for 26 counties In southern and western Wisconsin by 
September 80,1922. 
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Alternaria from California, D. G. Milbraith (Bot Qaz,^ 74 (1922)t No. 3, 
pp. 820-S24t fiffs. 2). —Frequent occurrence of a distinct spot, which is described, 
on the leaves of cabbage and cauliflower in certain sections of California led 
to an Investigation of its causes and distribution. In culture media, infected 
leaf tissue taken from the spot yielded constantly a form of Alternaria 
which was found to be a species hitherto undescribed. A description of the 
fungus is given in connection with the name A. oVeracea n. sp., which has been 
adopted. 

Soy bean mosaic: Seed transmission and effect on yield, J. B. Kendrick 
and M. W. Gardner (Jour. Agr. Research [U. /SM, 27 (1924), No. 2, pp. 91-98).-- 
Additional data are given for 1923 supplementing an account of soy bean mosaic 
investigations previously reported (E. S. R., 46, p. 147). The disease does not 
appear to have become very prevalent in Indiana where the studies were made. 
Extensive inoculation experiments failed to show any other host than the soy 
iKMin for this disease. Varietal differences in regard to susceptibility were 
found, and generally from 10 to 25 per cent of the seed from mosaic plants 
produced mosaic seedlings. The disease was also found in 2-3"ear-old seed 
saved from mosaic plants. Seed selected from mosaic-free plants gave rise to 
mosaic-free seedlings. The disease is not considered to lower the percentage 
of seed germination, but the yield of seed was reduced from 30 to 75 per cent. 

The transmission of cane mosaic, C. E. Chardon and R. A. Veve (Facts 
Alout Sugar, 15 (1922), No. 14, pp. 281, 28S, 284).—The present account, cover¬ 
ing in part matter previously noted (E. S. R., 48, p. 246), deals more par¬ 
ticularly with the rOle of Aphis maidis in spreading cane mosaic under field 
conditions in Porto Rico. 

Citing results of field ol)servations and experimental evidence, the authors 
state that A. maidis is found, with more or less abundance, on various grasses 
occurring locally in the sugar cane fields. After the weeding of the fields 
A. maidis passes to the eane plants, living in the central whorl of leaves for a 
period of time. During the short time that it stays on cane, A. maidis trans¬ 
mits the infective substance of the sugar cane mosaic from diseased to healthy 
plants and produces the disease. 

The gumming disease of sugar canc, J. Matz (Facts About Sugar, 15 
(1922), No. 13, pp. 258, 259). —In a paper read before the Association of Sugar 
Technologists of I’orto Rico, June 4, 1922, the author discussed sugar cane 
gumming disease, its distribution and status in Porto Rico, also methods of 
its transmission and control. 

This disease was noticed locally by the author during February, 1920. By 
the end of the harvest of that year it was located at .several places indicated, 
and at the beginning of the 1921 harvest it was found to have spread over a 
much larger area. A year later it had spread west and into the interior and 
to several points south. 

At fiirst it was tliought that gum diseased cane could be recognized only by 
tile yellow gummy exudation from the cut ends of the cane, but it was found 
that the disease can be located in growing canes before they are cut by a pecu¬ 
liar appearance In the leaves which show pale green to almost pure white 
patches and streaks. These light colored areas are often sprinkled with small 
dark red spots or narrow streaks. 

The disease is further described with recommendations for control, the chief 
dependence being placed in resistant varieties. It is recommended that 
Oavangerie jand Caledonia should be propagated on a larger scale, for the 
present at least, as checks on account of their resistance to the disease. 
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Cane mottling eradication, R. A. Veve {Facts About Sugar^ 15 {19^)^ No. 

p, 78). —^The efficiency of the rogulng method as applied to cane mosaic at 
Fajardo, P. R., is shown by the fact that the Incidence of the disease was de¬ 
creased from an average of 0.5 per cent in 1918-19 to an average of 0.002 per 
cent in 1921-22. It is thought that wherever the infestation is less than 15 
per cent comparable results may he obtained. 

Top rot of the sugar cane, H. Tbyon {Queensland Bur, Sugar Expt, Stas., 
Div. Path. Bui. 1 {1923), pp, 56, pis. 9). —^This is an Inquiry into the nature and 
origin of a disease affecting sugar cane in the Herbert River and other dis¬ 
tricts of Queensland. This investigation was carried out during the period 
from March 3 to April 4, 1903, at Victoria plantation, but it embraced also 
held observations at other localities of the same sugar cane producing district. 
The report, though not printed at that time, is thought to be of considerable 
importance at the present time in some of the northern districts. 

The tentative conclusions reached, which were, in the main, sustained by a 
later inquiry, are to the effect that this disease, regionally known as cane rot, 
dry-rot, or Burdekin rot, has occurred in the cane fields of Queensland for a 
considerable time, that it is not peculiar to any cane variety, that it is not a 
constitutional disease, that it is primarily and essentially a root disease, that 
the injury is due to chemical change set up by a matter secreted by a para¬ 
sitic fungus, that this is not an obligate parasite but that it has an inde¬ 
pendent saprophytic existence in the soli, that under normal conditions of 
healthy growth the plant is immune, and that the abnormal conditions under 
which the disease occurs are principally climatic. 

The wildfire disease of tobacco in Wisconsin, G. H. Conant {Wis. Dept. 
Agr, Bui. 52 {1922), pp. 58--66, figs. S). —Tobacco wildfire (Bacterium tahacum), 
first Identified in the United States after a severe outbreak in the Carolinas 
during 1917, appeared in Wisconsin in 1922. A closely related organism caus¬ 
ing less injury has been known for several years under the name Wisconsin 
rust or bird's-eye spot. From this, Iiowever, wildfire is distinguished by its 
earlier appearance, its attacking the plants on the seed l)eds, and its very rapid 
extension. The present account details briefly the history of wildfire in 
Wisconsin and efforts for its control, including regulations to protect the 1923 
crop, chief among which was that of picking and destroying all badly infected 
leaves, this work being done during the dry weather only. Where the work 
had not been carefully done, considerable spread resulted during wet weather. 
Extensive picking was done on 18 farnjs, and satisfactory results were obtained 
in each case. This method of control is regarded as important. 

Fields of early, fast growing tobacco show a rapid spread of the disease soon 
after transplanting. Dry weather assists control measures. 

Basisporium gallarnm, a parasite of the tomato, G. B. Ramsey {Bot, Gaz., 
74 (1922), No. S, pp. 325-328, figs. 11). —^An unusual fungus is described which 
was Isolated from California tomatoes in 1919, and which, It is thought, may 
b(K!ome serious as a wound parasite. It was first isolated from a soft blister- 
like lesion near the blossom end of the rii)e fruit. Numerous inoculation ex¬ 
periments have shown conclusively that the fungus is strongly pathogenic to the 
fruits of the tomato. All attempted inoculations upon unwounded surfaces of 
both ripe and green tomato fruits have failed. Inoculations in wounded sur¬ 
faces of ripe fruits have always produced the characteristic decay described. 
Inoculation experiments with mature green tomatoes have proved positive, 
though the fungus grows more rapidly and produces rot more quickly in ripe 
fruits. The organism, although attacking a new host, is considered not specifi¬ 
cally different from B. gallarum. 
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The influence of H-ion concentration on the growth of Fusarium lyco- 
persici and on tomato wilt, I. T. Scott {Missouri Sta, Research BuL Si 
(1924); pp. SS2, figs. 10). —A strain of F. lycopersici was grown in nutrient so¬ 
lutions, the H-lon concentrations of which were varied with the different cul¬ 
tures, and the dry weight of the mycelium was taken as an index of the 
growth made. Soil cultures in a greenhouse were also conducted with tomato 
plants, the seed for which had been Inoculated with cultures of the organism. 
The H-ion concentration was varied in each series. 

In the culture experiments, results indicate that in the culture media used 
a maximum of growth of the fungus was obtained at an average pH of from 
4.5 to 5.3, followed by a minimum at an average pH of from 5.25 to 5.8, with 
a second maximum in most cases at an average pH of from 5.85 to 6.85. 

In the greenhouse tomato plants were grown in pots of soil that were ad¬ 
justed to various H-ion concentrations and artificially inoculated with a spore 
suspension. In the soil experiment a minimum of tomato wilt occurred at an 
H-ion concentration of from pH 6.4 to 7, there being a maximum of wilt on 
either side of this range. 

The results of the soil Infection experiment are believed to indicate that 
the Fusarium wilt of tomato might be controlled by selecting soils having a 
certain natural reaction or by properly adjusting the reaction of the soil so 
as to produce a reaction unfavorable for infection. 

Overwintering of tomato mosaic, M. W. Gardner and ,T. B. Kendrick {Bot. 
Oaz., 7S {1922), No. 6, pp. iS9-485, pi. i).—A detailed account is given of the 
investigations which have been briefly reported (E. S. K., 50, p. 655). 

Canker infection of apple trees through scab wounds, S. P. Wiltshire 
{Univ. Bristol, Agr. and .Hart. Research Sta. Ann. Rpt., 1922, pp. 71-75).—In 
previous papers (E. S. K., 49, p. 48) various ways in which the canker fungus 
{Nectria galligem) enters the apple tree have been described. In continua¬ 
tion of this investigation the method by which canker follows scab infection 
on the stems has been worked out in some detail, and this method is herein 
briefly described. Whether spraying in autumn as soon as the fruit is off 
the trees would be useful or not has not been determined. 

Canker control trials, S. P. Wiltshire {Univ. Bristol, Agr. and Hort. Re¬ 
search 8ta. Ann. Rpt., 1922, p. 74). —A small spraying carried out with a 
4r-4-50 Bordeaux mixture November 9, 1921, on four of eight trees of the 
variety King of the Pippins, with the object of preventing the entrance of the 
fungus {Nectria galUgena) by way of the fresh leaf scars, gives the impres¬ 
sion that an autumn spraying against canker may not be so effective as to 
make it economically advisable. 

Bark canker disease of apple trees, caused by Myxosporium corticolum, 
G. Gilchrist Univ. Bristol, Agr. and Ilort. Research Bta. Ann. Rpt., 1922, pp. 
Sl-nO). —^A seVlous disease of apple branches observed at Long Ashton in 1920 
was identified as bark canker, not previously reported in England, though 
said to have been known in the United States since 1910. The disease is de¬ 
scribed. 

The results of experiments made locally support the view that the fungus 
{M. corticolum) is a weak parasite, dangerous only under exceptional condi¬ 
tions. Metliods of infection are discussed. 

Apple fire blight reduced in Dunn County campaign, E. L. Chambers 
(W<a. Dept. Agr. Bui. 52 {1922), pp. 7d-72).—-Promising results were secured 
in a two-year campaign to control fire blight on a rather large scale in Dunn 
County. Apple varieties were found to vary greatly as to susceptibility and 
resistance. The organism overwinters In cankers formed on the large 
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branches and limbs of the more susceptible varieties and is scattered by Insects 
attracted to the bacterial ooze Issuing from these cankers during the blossom¬ 
ing period. The bacillus gains entrance through the nectaries or directly 
through injuries. The Transcendent crab apple is a prolific producer of viru¬ 
lent cankers and is the chief source of trouble In Wisconsin, though a tew 
other varieties named are also troublesome. A fire blight clean-up campaign 
was undertaken during the spring of 1921 over an area of 36 square miles. 
Observations during the fall of 1922 showed fire blight to be greatly reduced 
In the smaller orchards of this area. 

Factors Influencing tlie development of internal browning of the Yellow 
Newtown apple, E.*L. Oveuholskb, A. J. Winkler, and H. E. Jacob {California 
8 ta. Bui S70 {1923), pp. S-40, pi i, figs, 3).—A detailed account is given of in¬ 
vestigations previously reported upon in part by the second author (E. S. It., 49, 
p. 545), and suggestions are offered for the control of internal browning. The 
recommendations include early harvesting, pn^mpt storiilg at from 37 to 40® F., 
ventilation in storage, and wherever profitable the growing of other varieties 
of apples in place of the Yellow Newtown. 

Spraying strawberries for the control of fruit rots, E. M. Stoddard, D. 
H. Rose, and N. E. Stevens { CT. 8. Dept Agr., Dept, Circ, 309 {192Jt), pp. 4)*— 
The results are given of a single*season’s work which is thought to indicate 
that in the region wdiere the investigations were carried on strawberry rots 
may be reduced by spraying. The application of Bordeaux mixture, and in 
some cases dusting, reduced the loss from rot which developed on the fruit 
after it was picked sufficiently to more than Justify the expense of the treat¬ 
ment 

Statistical studies on the propagation of big bud and reversion disease 
of black currants, A. H. Lees {Univ. Bristol, Agr, and Ilort. Research 8ta, 
Ann, Rpt., 1922, pp. 53-57).—^Tabular data are shown and discussed as ob¬ 
tained from a study of about 550 black curnint bushes planted at I^ong Ashton 
in 1920 as regards big bud and reversion. Edina, supplied by a grower, sliowed 
a larger percentage of each trouble than did four other varieties (Boskoop, 
Seabrook, and Baldwin A and B) supplied by nursery firms. 

The so-called smut of white flg varieties, E. H. Phillips and E. H. Smith 
{Fruitman, 3 {1923), No. 3, pp. 4, 14, 15, figs. 3). —^Ten types of figs are de¬ 
scribed as indicating successive stages of ripening, the purpose of the season’s 
work being to find out Just when and in what manner Infection with Aspergillus 
{Bterigmatooystis) niger took place. Previous experiments have shown that 
this occurred before the figs reached the packing house. The results are given 
in detail. 

The spread of the chestnut blight in the southern Appalachians, O. F. 
Gbavatt {Jour, Amer, Leather Chem, Assoc,, 19 {1924), No. 3, pp, 138-146, figs. 
3 ),—Chestnut blight {Endothia parasitica), first noted in America about 1904 
(Bronx Park, New York City), has spread until it is now mkpped as extending 
from Cape Cod to northeastern Oliio and from central New York to north¬ 
western South Carolina. The rate of spread is estimated fo be about 24 miles 
per year. 

Trees attacked may live from 1 to 10 years, usually 3 or 4 years. Spot infec¬ 
tions can be eradicated, but the advance of the main Infection (80 per cent or 
more) is unchecked. Chestnut blight is claimed to be the most destructive tree 
disease known. The present chestnut stand appears to be doomed. 

The maple wilt, R. H. Colley (Wia, Dept, Agr, Bui, 52 (1922), pp, 76-78, 
figs, 2 ),—^A serious disease of the Norway maple caused by VerticilJium sp. was 
discovered In Wisconsin during the summer of 1922. Comparatively little is 
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known about the disease, which has supposedly been present for some years 
in certain widely distributed localities. The disease is spreading, silver, sugar, 
and sycamore maples also being attacked. The most pronounced symptoms of 
the disease is a sudden wilting of a branch or branches on what appears other¬ 
wise to be a perfectly healthy tree. The outlook for an easy method of control 
for this disease is not promising. The immediate removal of all infected trees 
is recommended. 

Wliite-piiie blister rust (Wis, Dept, Agr. Bui 52 (1922), pp, 2 ),— 

During the year a decided decrease in the number of new Infection centers 
of blister rust was an outstanding feature. Although white-pine blister rust is 
strongly established in the northwestern part of Wisconsin and there Is practi¬ 
cally no hope of exterminating this fungus, it is thought that the present control 
measures are decidedly effective. 

The destruction by the fungus Poria Incrassata of coniferous timber in 
storage and when used In the construction of buildings, C. J. Htjmphbey 
(Amer, Wood Preservers* Assoc. Proc., 19 (192S), pp. 188-207, figs. 16). —Dur¬ 
ing the previous 12 years the author had been accumulating information and 
material on the decay of timber used for building purposes, these investigations 
covering the entire United States and dealing with lumberyards and all types 
of buildings from the simplest structures todarge industrial plants. 

The decay due to P. incrassata is quite similar to that produced by the dry- 
rot fungus, Merulius lacrymans, and has probably been frequently confused 
with it, especially since the fungus Is often found in a sterile condition. In 
common with M. lacrymans, Infections first start in moist, cool situations, pref¬ 
erably on timber beneath floors which is either in contact with the ground or 
close to it. On the whole it appears to be of greater economic Importance than 
any of the members of the Merulius group in the United States. 

A description of the fungus is given. It grows most rapidly between 75 
and 82® F. Below 75® it grows more slowly, but even at 55® it makes appre¬ 
ciable progress. It ceases growth around 95®. Nearly all kinds of wood are 
rotted by the fungus. Tabular showing is made of the time required to rot each 
of many commercial woods. 

In general, the tests indicate that we are here dealing with a fungus which 
is capable of attacking and destroying almost all of the commercial woods of 
the United States. The fact that commercial losses have so far been limited 
almost entirely to coniferous timber is purely a matter of circumstances, not 
of potentialities. Several instances are known, however, where the fungus 
has destroyed broadleaf woods in service, such as hardwood nail kegs, oak crat¬ 
ing, and red-oak flooring.*’ 

The stem nematode Tyleiichus dipsaci on wild hosts in the Northwest, 
G. H. Godfrey and M. B. McKay (U, fif. Dept. Agr. Bui 1229 (1924), PP- 10, pis. 
S, fig, 1), —In previous publications (B.^S. R., 50, p. 747 and 754) the occurrence 
of T. dipsaci on wild strawberries, alfalfa, etc., was reported. In the present 
bulletin the authors state that the nematode is rather abundant In the Pacific 
Northwest on the wild strawberry (Fragaria cfUloensis) and on the false 
dandelion (Hypochaeris radicata). The wild strawberry strain of nematode 
occurs along the west coast of Oregon, and the false dandelion strain has been 
found from Puget Sound, Wash., to San Francisco, Calif. The two strains 
are believed to be entirely Independent of each other. Several species of 
Fragaria are said to be capable of being infested, and the strawberry strain 
of nematode can be transmitted to red clover seedlings. All attempts to trans¬ 
mit the strain of the false dandelion to other hosts have failed. 
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The common garden mole in Iowa, E. E. Dunnam (Iowa 8ta, Circ, 88 
PP- h 5).— ^This is a brief practical account 

Report of the division of ornithology, 1922, E. H. Forbush (Mass. Dept. 
Agr,, Dept Puh. 126 (192S), pp. 23). —^Tbis annual report of the ornithologist 
includes a brief comparison of the work of the downy woodpecker with that of 
the sapsucker. # 

A practical handbook of British birds, H. F. Withebby et al. {London: 
Witherhy d Co., 1920--1921 vol. 2, pp. XII^{^959, pis. 13, figs. i^i^).~This second 
volume, which completes the work previously noted (E. S. U., 44, p. 158), 
deals with nonpasserine birds. It includes additions and corrections to the 
two volumes, a systematic list of British birds (pp. 903-936), and an index to 
volume 2. 

The birds of Australia, VIII-X, G. M. Mathews {London: H. F. d G. 
Witherhy, 1919-20, vol 8, pp. XIV-^316, ph. 20; 1921-22, vol 9, pp. XIV+518, 
pU. 54; 1922-23, vol 10, pp. XI+451, pis. 57).—These volumes, in continua¬ 
tion of the work previously noted (E. S. 11., 44, p. 348), deal with the order 
Passeriformes. An index to the genera and species is included in each volume. 

A new method of applying corrosive sublimate in destroying earth¬ 
worms, E. J, Marshall {Bui. Green Sect. U. S. Golf Assoc., 1 {1921), No. 10, p. 
212). —A method of applying corrosive sublimate by flooding a secftion of golf 
green is briefly described. A stock solution consisting of corrosive sublimate 
8 oz., ammonium chlorid 8 oz., and water 1 gal., is prepared, 1 pt. of which 
will contain the 1 oz, of corrosive sublimate to add to each barrel of water. It 
can also be applied easily and ofTectlvcly in dry form. 

The pathogenicity of insect flagellates to vertebrates, with special refer¬ 
ence to Herpetomonas ctenocephali Fantham, II. E. Siiojrrr {Indian Jour. 
Med. Research, 10 {1923), No. 4r PP- 008-933, pi. 1). —The author’s investigations 
have led to the conclusion that the question of infection of vertebrates by 
natural insect flagellates requires further study by modern cultural methods 
before it can be accepted as a definite fact. The strains of H. ctenocephali 
and H. luoiliae Strickl., used in the present series of experiments, proved non- 
Infectlve to vertebrates in over 50 experiments. A list is given of 31 references 
to the literature. 

Studies on the blood of insects, I, II, II. A. Muttkowski {Bui. Brooklyn 
mt Soo., 18 {1923), No. 4. PP- 121-136; 19 {1924), No. 1, pp. 4-19, figs. 12).— 
The first part of this contribution from the University of Idaho deals with the 
composition and the second part with the structural elements of the blood of 
insects. Bibliographies accompany both parts. 

Social life among the insects, I—VI, W. M. Wheeler {Sci. Mo., 14 {1922), 
No. 6, pp. 497 - 524 , figs. 17; 15 {1922), Nos. 1, pp. 68-88, figs. 12; 2, pp. 119-131, 
figs. 4: 9, pp. 235-256, figs. 12; 4, PP- 320-331, figs. 9; 5, pp. 385-404, figs. 11; 
6, pp. 521-541, figs. 12; 16 {1023), Nos. 1, pp. 5-33, figs. 15; 2, pp. 160-111, 
figs. H; 3, pp. 312-828, figs. 10). —^The material here presented has been noted 
as a whole from another source (E. S. B., 50, p. 253). 

Catalogue of Indian insects, I—III, T. B. Flettcher and It. Senior-White 
{Calcutta: Govt, 1921, pt 1, pp. IV+ 4 O; 1923, pts. 2, pp. 11+124; 3, pp. 31 ).— 
Part 1 of this work, by Fletcher, deals with the Acrydidae (Tettigidae), and 
parts 2 and 3, by Senior-White, with the Culioidae and Bombyllldae, respec¬ 
tively. 

The insects of 1922, E. N. Cory (Md. Agr. 8 oc. Rpt., 71 (1922), pp. 249- 
This is a paper that was presented at the annual meeting of the Mary¬ 
land State Horticultural Society held at Frederick in January, 1923. It is 
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pointed out that the increase in the European red mite {Paratetranychus 
piloaua) was the most important development in the crop pest situation in the 
State in 1922. New uses for paradichlorobenzene are briefly considered, the 
rosy aphid situation Is discussed, and a spraying program for peaches Is con¬ 
sidered. 

[Economic Insects and their control in Oregon] (Oreg. Bd, Hort, Bien. 
Rpt, 17 imi-^22), pp. 56, 96-^lOi, 122-151, 166-170, 185-195, 199-205, 

figs, kk )*—^The papers here presented include the following which relate to pests 
of economic importance or control measures: Orchard Spray Program for 
Oregon, by A. L. Lovett and 11. P. Bnrss (pp. 90-194); Vegetable Insects (pp. 
102-104) and Insect Pests of Truck and Garden Crops (pp. 122-141), both by 
A. L. Lovett; The Peach Borer: How to Prevent or Lessen Its Ravages, the 
Paradichlorobenzene Treatment, by A. L. Quaintance (pp. 142-151) ; The Cherry 
Fruit Fly (pp. 166-168) and Tlie Logan Berry Crown Borer (pp. 169, 170), 
both by A. L. Lovett; The Asparagus Beetles and Their Control, by F. H. 
Chittenden (pp. 183-190) ; The Grape Phylloxera, by J. M. Aldrich (pp. 191, 
192) ; How the Presence of Phylloxera is Indicated, by W. M. Davidson and 
R. L. Nougaret (pp. 193-195) ; and The European Earwig in Oregon, by B. B. 
Fulton (pp. 199-205). 

The principal insect pests of tobacco in Jamaica, C. C. Gowdey {Jamaica 
Dept. Agr., Ent. Circ. 9 (1928), pp. 6). —^This is a brief account of the principal 
tobacco pests occurring in Jamaica, namely, the horn worm {Protoparce sexta 
jamaicensis (Kirby), Celerio lincata lineata (Fab.), cutworms, the budworm 
{Chloridca obsoleta Hubn.), cigarette beetle, tobacco flea beetle, and grass¬ 
hoppers. 

New developments in the control of truclt crop insects, C. 0. Hamilton 
(Md. Agr. Soc, Rpt., 7 (1922), pp. $J/6-S52). —This is a paper presented before 
the Maryland Vegetable Growers’ Association in January, 1923. Work in which 
the homemade and commercial brands of nicotin dust were used in combating 
the pea aphid are briefly considered. The work is said to have given en¬ 
couraging re.sults. 

Contributions on forest entomology [truns. title], I. TbagIrdh {Meddel. 
Statens Skogsfdrsdksanst., No. 20 (1923), pp. 401-^/24? figs. 18). —^Accounts are 
given of the spruce resin fly {Chilosia morio Zett.?), the larva of which is not 
predatory but takes its nourishment from the sap of the spruce tree; the one- 
banded pine weevil (Piasodes phiniphilus Herbst), which attacks chiefly the 
crown of pine trees; Orchestes teataceus Mtill., the larva of which mines in the 
leaves of birch and alder; Trichogratnma evanescena Westw., an egg parasite 
of Lyda (CepheUeia) aignata F.; and several other parasites of L. signata. 

The use of aluminum sulphate in place of copper sulphate in insecticide- 
fungicide combinations, A. Kelsaix {Acadian Ent. Soc. Proc., No. 8, (1922), 
pp* 8-17), —The author linds that, under conditions existing in Nova Scotia, 
where the experiments were conducted, mixtures of aluminum sulphate and 
lime have some fungicidal action against apple scab, though much feebler than 
that of Bordeaux mixture, but the same mixtures were found to have very 
little, if any, fungicidal action against late potato blight. Aluminum sulphate 
had some fungicidal action against smut of oats, but not as much as that 
possessed by copper sulphate. 

“ White arsenic, the cheapest of all arsenicals, was satisfactorily used as an 
Insecticide on foliage against biting Insects when in combination with alumi¬ 
num sulphate lime mixtures. Aluminum sulphate lime mixtures were fairly suc¬ 
cessful as repellents against the potato flea beetle, but not quite as effective as 
Bordeaux mixture.’* 

99641—24-5 
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Five years* spraying and dusting experiments, W. H. Bbittain (Fruit 
Growers* Asaoa. Nova Scotia Ann, Rpt 59 (1928), pp, 55-70).—This Is an ad¬ 
dress presented before the Nova Scotia Fruit Growers’ Association. 

Onion thrips (Thrips tabaci) : Improved methods of control, R. H. 
Pettit (Michigan Sta, Quart. Bui. 6 (1924) * No, 5, pp. 107-109, flga, 2). —^It is 
pointed out that the treatment or control measure now in general use consists 
of a spray or dust of nicotin used at the rate of 1 or 0.75 pint of nicotln 
(40 per cent) to 100 gal. of water, with the addition of 4 lbs. of laundry 
soap. It is recommended that two applications be made six or seven days 
apart. 

Spraying and dusting for the control of pear psylla, F. Z. Habtzell (New 
York State Sta. Circ. 72 (1924), PP* H )*—This account, presented at the an¬ 
nual meeting of the New York State Horticultural Society at Rochester, N, Y., 
in January, 1924, is preliminary to a bulletin in the course of preparation 
which will present detailed information. It is pointed out that an application 
of lime sulphur (1:8) at the time the embryos are developed* to such an 
extent that the eggshells are transparent will destroy them. An application 
for both first and second brood nymphs should be made after practically all 
the eggs have hatched, while the nymphs are still soft shelled. Nicotln dust 
containing at least 2 per cent actual nicotln has been found effective for the 
control of adults and hard-shell nymphs, providing the trees were properly 
enveloped with a sufficient amount of material when the temperature was 
above 60® F., the humidity moderate, the foliage dry, and the air currents 
just sufficient to prevent the dust from spreading in all directions. The use 
of dust is recommended as giving practical control of psylla in commercial 
orchards which are too large to be treated by a one-spray rig. Factors affect¬ 
ing the efficiency of insecticides and methods of estimating dosage are consid¬ 
ered, and a table for determining the tree volume and number of pounds of 
dusts required is Included. 

Mordvilko’s keys for the determination of aphids living continuously or 
temporarily on graminaceous plants and sedges (Bui. Ent. Research, 18 
(1922), No. 1, pp. 25-89). —The keys of A. K. Mordvilko^ have been translated 
and condensed. 

A taxonomic, ecologic, and economic study of Ohio Aphididae, T. L. 
Guyton (Ohio Jour, Sci., 24 (1924), No. 1, pp. 1-80). —^This work includes keys 
to the subfamilies and a list of Ohio species of plant lice. 

On the taxonomy, biology, and distribution of the biting lice of the 
family Gyropidae, H. E. E>ving (U. S. Natl. Mus. Proc., 68 (1924), Art. 20, pp. 
42, pi 1, figs. 18). —This account includes desefiptions of 3 new subfamillei, 7 
new genera, and 12 new species. A host list is given. 

The European corn borer, Pyrausta nubilalis Hbn., v. the corn earworm, 
Heliothis obsoleta Fab., G. W. Babbeb (Jour. Agr. Research [17. S.l, 27 (1924), 
No. 1, pp. 65-70, pi. 1). —^Investigations by the author of the infestation of flint 
field corn by the bollworm and the European corn borer at Arlington, Mass., in 
the fall of 1921, details of which are presented in tabular form, show that the 
two pests may exist in harmony in the same host plants. 

“ In each of two examinations made [October 14 and 31] 100 per cent of the 
ears were found infested by one or the other species. Both species were present 
in 71 per cent of the ears in the first case and in 82 per cent in the second case. 
The European com borer infested 88 per cent of the ears in the first instance 
and 96 per cent in the second. Larvae of the corn earworm were found in 83 
per cent of the ears in the first count and in 86 per cent in the second count 

^IsT. Petrograd. OMastn. Sta. Zasheb. Bast, ot Vred,. 3 (1921), No. 8, pp. 72 . 
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“ Injury resulting from the feeding of larvae of these two species was found 
on October 14, 1921, to be a destruction of 10.5 per cent of the total grain on 
100 ears and on October 20, 1921, 18.9 per cent of the total grain on 50 ears. 
This injury was to fully developed kernels and not to any that had failed to 
develop because of injury by the European com borer to other parts of the 
plants. It was found that on the last-mentioned date the corn earworm was 
responsible for 60 per cent of the total damage, or 11.18 per cent of actual grain 
destruction, while 40 per cent of the total damage, or 7.72 per cent of actual 
grain destruction, was inflicted by the European corn borer. These figures 
show the total injury caused by the corn earworm, but do not show the whole 
damage by the European corn borer, such as undeveloped kernels and feeding 
by the latter species after the corn earworm has become full grown and deserted 
the ears, 

“ Since it has been shown that these two species may exist In corn, each 
feeding independently of the other and each contributing a share to the total 
injury, it appears that, should the European corn borer ever reach the great 
corn-producing area In which severe losses occur through feeding of com ear- 
worm larvae, the total damage resulting from the Injury by both species would 
probably lead to an appreciable decrease in the yield of grain.” 

The ingestion of methylene blue by Stomoxys calcitrans [trans. title], 
V. Nitzulescu (Compt Rend. Sog. Biol. [Paris], 90 (1924), No. 2, pp. 155, 
156). —^The author calls attention to the fact that In the course of observations 
of the frequence of the stable fly in various sections of Jassy, Rumania, he 
has found it to make up 30 per cent of the flies occurring in pharmacies, while 
the percentage occurring elsewhere, except in stables, is much smaller. This 
is thought to be explained by a chemotaxis produced by the subtle odors of 
pharmacies. The observations shfiw that large numbers of stable flies have 
been killed by sweetened water to which Fowler’s solution has been added. 
Three house flies and two stable flies that were inclosed in a cage with two 
large watch glasses containing cane sirup colored with a concentrated solution 
of methylene blue succumbed the following day. Dissection demonstrated the 
presence of methylene blue in all of the flies. 

Tsetse in the Transvaal and surrounding territories: An historical re¬ 
view, C. Ftjixer {Union So. Africa, Dept. Agr., Ent. Mem. 1 {192S), pp. 68, pis. 
9, figs. 10). —^The several parts of this work, following the introduction, deal 
with the subject as follows: The first period, 1836-1838 (pp. 9^15), the second 
period, 1846-1849 (p. 15-20); the third period 1868-1873 (pp, 21-29); fourth 
period, 1888-1897 (pp. 29, 30) ; tsetse east of the Transvaal (pp. 31, 32); tsetse 
in Zululand (pp. 32, 33); the tsetses of South Africa (pp. 33, 34); conclusion 
(pp. 34r-39); and synopsis (pp. 39-41). Appendixes are given on Tsetse in the 
Zoutpansberg District, by H, J. Grobler (pp. 42, 43); Tsetse in the Eastern 
I^w Country, by J. B. D. Travers (pp. 43-46); Notes on the Rustenburg Dis« 
trlct, by W. Behrens (pp. 47, 48); Tsetse in Zululand, by 0. Saunders (pp. 49, 
50); The Ply Belts of Zululand (pp. 50-53); notes and extracts from corre¬ 
spondence (pp. 58-60); and Tsetse in the Letaba-Slngwedsi Basin, Northeast 
Transvaal, by B. H. Dickl (pp. 60-63). A list is given of 22 references to the 
literature cited. 

The effect of temperature upon the full-eyed race of Drosophila, B. K. 
Hkbsh {Jowr. Empt. Zool., S9 (1924), No. 1, pp. 48-8S, figs. 4).— "Temperature 
causes a decrease in facet number in the full-eyed race between the experi¬ 
mental temperature of 15 to 81* 0. It can not be determined from the data 
whether the decrease is of an exponential or linear order. The fact that the 
effect is greatest at the lower temperatures and least at tlie higher temperatures 
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seems to indicate that it may be ot an exponential order. The temperature 
effect in full is not as marked as the temperature effects on the bar stocks. 
In full the effect is approximately a 2.5 per cent exponential decrease, while 
In bar it is 9.1 per cent and In ultrabar it is 9.9 per cent. ^ The critical tem¬ 
perature for a change in facet number is at 27®, as in all of the bar stocks. The 
ratio of the facet counts in females and males is 0.984.” 

The North American species of parasitic two-winged flies belonging to 
the genus Phoroccra and allied genera, J. M. Aij)Eich and R. T. Webber 
(U. 8. Natl Mus. Proc. {1^24), Art, 11, pp, 90, fig- I).—In this synopsis the 
authors recognize §1 species, of which 41 are described as new. 

Some observations on the. bionomics of Xenopsylla astia Bothsch., F. 
W. Ciu .00 and C. S. Swaminath {Indian. Jour, Med, Resecurch, 10 (1929)^ No. 4* 
pp, 979--^89), —^This is a report of observations of a species commonly and 
widely distributed in India. 

The Japanese beetle in relation to golf grounds, B. R. Leach (Bui Oreen 
Sect, U. 8. Oolf A 880 C., 1 (1921), No, 10, pp. 210, 211).—A brief discussion of 
work with the Japanese beetle in golf courses in the infested area. 

The Japanese beetle: Its life history and control in golf greens, B. R. 
Leach and J. P. Johnson (Bui Oreen Sect. U. S. Oolf Assoc., S (1923), No. 10, 
pp, 262-268, figs, 7). —This is a contribution from the laboratory of tlie U. S. 
D, A. Bureau of Entomology at Riverton, N. J. 

The Argus tortoise beetle, F. H. Chittenden (Jour. Agr, Research {U. 8.], 
27 (1924)t No. 1, pp. 4S-52, pi 1, figs. 4)- — This is an nccjount of Chelyvnorpha 
eaasidea Fab., which attacks the foliage of sweet potato every year, but has 
not as yet become of economic importance. Other Convolvulaceae, including 
bindweed and wild morning-glory, are attacked by the adults and larvae. 
Studies by the author in the District of Coflimbia show the eggs to be depos¬ 
ited in clusters varying from 16 to 28 on the lower surfaces of the leaves. 
They hatch in about 10 days Into light yellow larvae, which are gregarious 
and feed on the lower side of the foliage. In about 3 weeks the larvae 
become mature and develop into pupae, which in from 7 to 9 days transform 
to adults. The species is evidently single-brooded in the North, double-brooded 
southward, and in the District of Columbia there is an exceptionally small 
second generation. Should the pest become sufficiently abundant to be de¬ 
structive it may be hand picked in all stages, and the adults and larvae may 
be killed with arsenicals. A list is given of 15 references to the literature. 

Insecticidal effect of cold storage on bean weevils, A. O. Larson and P. 
Simmons (Jour. Agr. Research [U. fif.], 21 (1924)^ No, 2, pp. 99-105).—In this 
paper the authors report upon experiments with Bruchus obteotus Say In 
California pink beans (Phaseolus vulgaris) and with B. quadrimaculatus Fab. 
in black-eye cowpeas or beans (Vigna sinensis). The results, the details of 
which are presented in tabular form, show that exposure of larvae, pupae, 
and adults of B. obtectus to 32® F. for 56 days or to 36® for 66 days gave 
very satisfactory control. Considerably shorter periods of exposure were 
found to render the surviving adults incapable of reproduction. In work with 
B. quadrimaculatus a temperature of 39® for 32 days was insufffcient to kill 
all stages, but all stages were killed when subjected to 32® or colder for 32 
days. The eggs were killed by four days* refrigeration at 32 or 20®, but a 
longer time was necessary to kill them at 39®. They were more susceptible 
to cold than the other stages. 

High temperatures as a remedy for Lyctus powder-post beetles, T. E. 
Snydkb (Jour. Forestry, 21 (1923), No. 8, pp* 810-814)* — The author reports 
upon tests made of the effect of high temperature in kiln-drying treatments of 
hardwood lumber Infested with powder-post beetles. The investigations show 
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that it is necessary to run the infested material through the ordinary process 
and at the end of this operation to raise the temperature to 180® P., or over 
for a period of 0 K|e-half hour or longer^ depending upon the dimensions of the 
sapwood. 

A contribution to the knowledge of the morphology and biology of 
Otiorhynchus ovatus L. [trans. title]* P. Spessivtsepf (Meddel, Statens Skogs- 
f^sdka/nst,, No, 20 (1923), pp. 24^-200, figs. 10). —^This is a report of studies of 
0. ovatus made during an outbreak in the district forest nursery at Kungsbacka, 
in the south of Sweden, In 1922 and 1923, where It attacked the roots of 
3-year-old pine. 

, Methods of boll weevil control, R. P. Bijedsob {Georgia Sta. Cite. 78 (1924)f 
pp. 5a-12a). — A brief account of the life history and habits of the boll weevil 
is followed by a discussion of varieties, fertilizers, cultural methods, and direct 
methods of control. The author concludes that for the coining season it is 
probably safest for farmers to cut their acreage until they can cultivate, 
fertilize, and poison according to the methods outlined. 

“Poison with a molasses mixture before the squares form, unless spring 
Infestation is very light. Follow this with calcium arsenate dust when infesta¬ 
tion reaches 10 to 15 per cent. Molasses si^ray may be used in place of the 
dust, but the evidence at present is that the dust is best. The Florida plan 
appears promising, but more work is necessary with this method before it can 
be recommended for Georgia conditions.” 

Some injurious Neotropical weevils (Ourculionidae), G. A. K. Marshall 
(Bui Ent. Research^ IS (1922), No. 1, pp. 59-74, pts. 2, figs. 4). —Six forms from 
Porto Rico, one of which represents the new genus Apodrosus, are described 
as new, namely, A. wolaotH, from Rio Piedras; Diaprepes capsicalis, observed 
feeding on the leaves of pepper at Rio Piedras; Lachnopus coffeae from Rio 
Piedras and L. coffeae montanus from Yauco, both of which feed on the young 
leaves of coffee; Lechriops psidU, which feeds on the fruits of the guava at 
Mayaguez; and Ampeloglypter cissi, which feeds on the tender shoots of 
Cissus ampelopsis, Cholus wattsi n, sp. was found to be injurious to pineapples 
in Grenada, ConotracJielus psidii n. sp. to attack the fruits of the guava at 
Bahia, Brazil, and Piazurus papayanus to bore in the leaf stems of the papaya 
at Bahia. 

Growth and feeding of honeybee larvae (U. S. Dept. Agr. Bui. 1222 (1924), 
pp. S8, figs. IS). —^The data here given are presented in two parts: 

I. The date of growth of the honeybee larva, J. A. Nelson and A. P, Sturte- 
vant (pp. 1-24).—^The authors’ investigations of the rate of growth are 
charted and discussed, with the details given in tabular form. A list of 11 
references to the literature cited is included. 

II. The feeding of honeybee larvae, B. Lineburg (pp. 25-37).—The details of 
this study are presented in connection with charts and tabular data. The 
attention given eggs and larvae of the honeybee by the nurse bees is said 
to consist in visits to the cells for the purpose of inspection and for work or 
nursing carried on within the cell, the number of such visits amounting to 
over 10,000 and averaging about 1,300 per day during the eight days from the 
time the egg is laid till the fully grown larva is sealed within the cell. 

“ The elaborated food on which larvae feed during about the first two days 
of the larval period is practically all placed in the cell with the newly hatched 
larva soon after hatching. This is mass feeding. Soon after the second 
day another kind of food is supplied to the worker larva. This food contains 
considerable undigested pollen and is fed at approximately the same rate at 
which It is consumed by the larva. The fact that the method of feeding the 
worker larva is changed, for no apparent reason, after the second day, 
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together with the excessive amount of time spent in visits of nurse bees to 
the older worker larvae, suggests that there may be here a reciprocal feeding 
between the nurse bees and the older worker larvae, as has been observed In 
related insects, such as ants and wasps.*' 

The differentiation of sex in the bee, I—VII, C. S. R. Febgusson (Bee World, 

4 (1922), No. 7, pp. US, W; 4 (1928), Nos. 8, pp. ISO, 161; 9, pp. 174, VtS; 10, 
pp. 190,191; 11, pp. 206, 207; 12, pp. 222, 223; 5 (1923), No. 1, pp. i-8).—An ac¬ 
count based upon a review of tlie literature and studies conducted by the author. 

British Hymenoptera, A. S. Huckhubst, L. N. Staniland, and B .B. Wat¬ 
son (London: Edward Arnold ds Co., 1923, pp. 4S, pis. 8, figs. 16). —This work, 
with an introduction by H. M. Lefroy, includes brief, semlpopular accounts 
of the families of Hymenoptera occurring in Great Britain. 

The life history and habits of European Apidae, H. Fbiese (Die Euro- 
pdischen Bienen (Apidae). Das Lehen und Wirken unserer Blumemvespen, 
Berlin and Leipzig: W. de Oruyter d Co., 1922-1923, pis. 1-5, pp. VIJ+466, pis. 
33, figs. 100). —^This is a general account of the life history and bionomics of 
European bees, with 33 plates in colors. 

Results of experiments with ml.scellaneou8 substances against the 
chicken mite, W. M. Davidson (U. 8. Dept. Agr. Bui. 1228 (1924), pp. 11 ).— 
This is a report of tests made by the U. S. D. A. Insecticide and Fungicide 
Board at its Vienna, Va., laboratory, as to the effect of a number of in¬ 
secticides upon Dermanyssus galUnae Redi. Of the miscellaneous treatments 
tested only two were of any value. A medicated roost remained free from 
mites, while naphthalene burned in sawdust and carbon was efficient when 
used in a fiimigatorlum. Sulphur burned at the rate of 0 lbs. to 1,0()0 cu. ft. 
was Inefficient, and it is apparent that the fumigation of chicken iiouses is not 
satisfactory. Numeross materials used in the form of dust were found to be 
of no value. Powdered derris root and pyrethrum flowers were efficient wlien 
undiluted. Naphthalene was efficient only in the ease of nest boxes and not 
in chicken houses. Tests of materials applied as paints indicated that heavy 
oils, either pure or slightly diluted with lighter oils, were efficient, and cresol, 

5 and 10 per cent, in whitewash was of some value. 

As a result of the tests of sprays the author recommends the use of heavy 
oils from coal tar and wood tar, or such oils diluted with a lighter oil, such 
as kerosene, so that not less than 20 per cent of the mixture is heavy oil. 
The use of such materials will successfully control chicken mites provided 
the premises are thoroughly sprayed. A heavy mineral oil emulsion contain¬ 
ing at least 20 per cent oil in the actual spray will be efficient under similar 
conditions. 

F00D&-HUMAN NTJTBITION. 

The encyclopedia of food, compiled by A. Wabd (New York: Artemas 
Ward, 1923, pp. X+596, pis. 79, figs. 330). —^This is an extensive compendium of 
information on foods both rare and common. An interesting feature is a dic¬ 
tionary In six languages of food terms. The volume is abundantly illustrated 
with photographs and colored plates. 

The digestibility of raw starches and carbohydrates, 0. F. Langwobtht 
and A, T. MicRBiLt (17. 8 . Dept. Agr. Bui. 1213 (1924), PP* id).—Continuing ear¬ 
lier work of this character with men (E. S. R., 47, p. 763), digestion experi¬ 
ments with women as subjects were made. 

It was shown that pure raw starch from corn, wheat, and rice flours was 
completely digested. Experiments on raw potato starch gave coefficients of 
digestibility varying from 100 to 49 per cent, the average value being 81 per 
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cent. Experiments with raw patent flour and raw farina, wheat products 
containing practically no bran, in all cases gave a coefficient of digestibility of 
100 per cent for the starch. 

Tlie average digestibility of the carbohydrate in raw graham flour was 97 
per cent. The lower coefficient as compared with that of the patent flour is 
doubtless due to the high bran content of graham flour. The carbohydrate 
in raw corn meal was in round numbers 99 per cent digested. 

The average coefficients of digestibility of the raw starches as determined In 
these experiments with women were practically the same as those determined 
in previous experiments with men as subjects. 

The carbohydrate characteristic of the endosperm of raw waxy maize, a sub¬ 
stance reacting red with lodin, gave a coefficient of digestibility of, In round 
numbers, 97 per cent and Is apparently as digestible as the starch in raw com 
meal. 

An interesting point in connection with several of the tests Is that high 
coefficients of digestibility were obtained in spite of the fact that the subjects 
experienced general nervousness at the beginning of the experiments and were 
subject to occasional headache or other slight bodily discomfort at times during 
the experiment. , 

Digestibility of baked goods made from patent flour, H. J. Deuel {Jour, 
Home Econ.y IS {192S), No. 12, pp. 699-701). —^The experiments on the thorough¬ 
ness of digestion of pie crust here reported formed part of an extended series 
with grain and grain products carried on in the home economics work of the 
U. S. Department of Agriculture. Included in the report are the results of a 
series of experiments with baked goods made from patent flour which formed 
a part of cooperative experiments carried on by the Department some time ago 
in cooperation with the Minnesota Experiment Station, and hitherto un¬ 
published. The following table summarizes the results: 


Digestibility of baked goods made from patent flour. 


Kind of baked goods. 

Num¬ 
ber of 

CoeflQcients of 
digestibility. 

Kind of baked goods. 

Num¬ 
ber of 

Coefficients of 
digestibility. 

wperi- 

monts. 

Pro¬ 

tein. 

Carbo¬ 

hydrate. 

experi¬ 

ments. 

Pro¬ 

tein. 

Carbo¬ 

hy¬ 

drate. 

Rolls... 

3 

Per ct . 
88.0 

Per et . 
97.7 

Qinger snaps *. 

3 

Per ct . 
85.2 

Per et . 
07.7 

Yeast biscuit.... 

3 

88.2 

06.8 

Doughnuts.. 

3 

01.8 

06.8 

Currant buns.. __ 

' 3 

* 88.0 

08.1 

Pretzels *...... 

1 3 

88.2 

08.0 

Sea biscuit- 

3 

04.1 

08.8 

Pancakes_ 

3 

80.3 

06.5 

Baking-powder biscuit... 
Sugar cues. 

8 

88.2 

88.4 

07.4 

Soda crackers..__ 

1 3 

02.7 

08.4 

3 

08.0 

Boston butter crackers... 

3 

03.0 

06.7 

Qinger cakes___ 

3 

85.6 

07.8 

Boston crackers. 

i 9 

87.7 

07.0 

Molasses cakM-^- _ 

3 

84.0 

07,0 

Pie crust......... 

5 

76.9 

09.5 





* Bread included in diet. 


“ Wheat flour seems to be thoroughly digested, whether eaten as a constituent 
of rolls, baking-powder biscuits, doughnuts, pancakes, cookies, bread, or 
various other kinds of baked goods, and no digestive disturbance was reported 
by any of the subjects during the experiments.” 

Yeast bread compared with baking-powder bread in nutritive value, L. 
V. Gault {Jour, Home Boon., 15 {192S), No, 12, pp, 689-596, figs, 7).—^Yeast- 
raised whole-wheat bread was compared with whole-wheat bread made with 
baking powder, using rats as subjects. Similar rats were also fed a mixed diet 
for purposes of control. An experiment was also made in which patent 
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flour was^substituted for whole-wheat and spring-wheat flour and the amount 
of yeast ranged from one-half cake to six cakes per loaf. The method of 
making the bread and details of the diets are given. 

In describing the results obtained, the author states that the fact that “ the 
yeast bread made from whole-wheat flour nourished albino rats more effectively 
than whole-wheat bread made with baking powder is undoubtedly due to the 
Increase of the water-soluble vitamin from a low to a more adequate level, 
and also due to the protein of the bread being supplemented to a great extent. 
Bread containing six cakes of yeast to a loaf is very palatable and nourished 
the rats much more effectively than bread made with one-half cake to the 
loaf. The extra yeast supplemented both the water-soluble vitamin and the 
protein. Yeast Is therefore a nutrient oonstltutent of bread, and any increase 
in the amount up to quantities far in excess of those ordinarily used will im¬ 
prove the food value of the product.” 

In discussing experiments with white bread made with the different amounts 
of yeast the autlior states that “ the addition of the larger amounts of yeast 
undoubtedly increased the water-soluble vitamin content besides supplementing 
the protein of the flour and milk. The fact that the rats did not make the 
maximum gain wl^^en six cakes of yeast were used indicntes that a greater 
amount of yeast could have been used to advantage in further Improving the 
bread protein, as well as the stimulating action of yeast on protein metabolism 
which may be associated with the larger vitamin content of yeast.” 

Amino acids in nutrition, VI, VII, B. Sxjkb {Jour, Metabolic Researchy S 
(1923), No, St pp, 873-391, figs, 8).—Continuing the series of studies previously 
noted (E. S. R., 47, p. 660), two papers are presented. 

VI. The nature of the supplementary value of protein-free milk to the 
total proteins of milk (pp. 373-^^82).—The purpose of this study was to de¬ 
termine (1) whether lactalburain has any supplementary value to casein when 
the total proteins of milk are introduced at a 10 per cent level and (2) 
whether protein-free milk may serve as a supplement to the total proteins of 
milk at a level of 10 per cent. 

Five lots of from 4 to 5 young rats each w^ere used. The animals in the 
first lot, receiving purified casein at a 10 per cent level as the only protein, 
showed a fair rate of growth. In the second lot, re(*eiving 2 per cent 
lactalbumln and 8 per cent casein, there was good growth In one case, but 
failure of growth in the other four. On supplementing this diet by 28 
per cent of protein-free milk in place of 4 per cent of the salt mixture and 
24 per cent of dextrin there was improvement in growth, and on replacing the 
28 per cent protein-free milk by 0.4 per cent of cystin growth was equal if not 
superior. The further addition of 0.4 per cent tyrosin appeared to increase 
the growth still further. 

It is concluded that protein-free milk has a distinct supplementary value to 
the total proteins of milk at a 10 per cent plane of protein intake, due either 
to cystin or to some organic sulphur compound which can readily be trans¬ 
formed into cystin. 

VII. Further studies on the cause of the nutritive inadequacy of the proteins 
of the Georgia velvet bean (StizoloUuni deeringianum) (pp. 883-391).—The ex¬ 
periments reported in this paper supplement and confirm an earlier study in 
which it was shown that cystin is a growth-limiting factor in the proteins of 
the Georgia velvet bean (E. S. R., 47, p. 865), and also confirm the conclusions 
of Finks and Johns that indigestibllity is also a growth-limiting factor with 
this bean (B. S. B., 47, p. 461). 
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In the present work the velvet bean pod meal was used as the source of pro¬ 
tein, When fed raw at a 40 per cent level, introducing 8 per cent of total pro¬ 
tein, rapid decline in weight followed, but when the meal was autoclaved 
fairly good mainte^nance but no growth resulted. The addition of 9 per cent 
of casein caused excellent growth and partial success in reproduction, while 
the further addition of cystin to the extent of 0.4 per cent of the total ration 
in place of an equivalent amount of dextrin caused a further improvement 
In the extent of rearing the young during tlie second lactation period. 

The utilization of atmospheric nitrogen by Saccharomyces cerevisiae, E. 
I. Fulmeb {Science, 57 (1923), No. 1483, pp. 645, 646 ).— The author reports 
briefly that he has succeeded in obtaining continuous growth of yeast in a 
medium consisting only of cane sugar and dipotasslum phosphate in the propor¬ 
tion of 10 gm. of the former and 0.45 gm. of the latter in 100 cc., and that in 
this simple medium growth continues in the absence of all except atmospheric 
sources of nitrogen. It Is suggested that the benefits accruing from the aera¬ 
tion of yeast cultures may be due quite as much to the addition of nitrogen as 
of oxygen. 

Acid-base metabolism, I, II, A. T. Shoiil and A. Sato (Jour. Biol. Chem., 
58 (1923), No. 1, pp. .— Two papers are presented. 

I. Determination of hanc balance (pp. 235-255).—The term base balance is 
understood to mean the difference between mineral acid radicals (except car¬ 
bonates) and basic radicals (except ammonia) expressed in cubic centimeters 
of n/10 solution. In the calculations the phosphate radical is assigned a val¬ 
ence of l.S— “the extent to which it is neutralized in the blood.” The base 
balance is positive when the base is retained or the acid Is excreted in excess of 
intake. 

The data reported include metabolism determinations conducted on two babies, 
(1) on a normal diet and (2) on the same diet with the addition in one case 
of 250 cc. or n/10 HCl and in the other of 473 cc. of n/10 NaHCO*. The re¬ 
sults obtained are summarized as follows: 

“ In babies under one year the normal positive base balance is 10 cc.±2 cc. 
of n/10 per kilogram per day. Acid or alkali when added also affect the 
character of the salt retention. Acid causes a smaller salt retention than 
normal, and alkali causes a salt retention approximately normal in amount but 
more alkaline in substance. Acid or alkali when added are retained to about 
one-seventh or one-eighth. The excretion of added acid is by way of the 
kidney; of added alkali, partly by the kidney and partly by the bowel. Two 
hundred fifty cc. of n/10 HCl lower the positive base balance from 12 to 9.5 
cc. of n/10 per kilogram; 473 cc, of n/10 NaHCOa raise it from 8 to 23 cc. of 
n/ 10 per kilogram.” 

II. 'Mineral metabolism (pp. 257-266).—In this paper data are presented on 
the total ash, nitrogen, calcium, magnesium, sodium, potassium, phosphorus, 
sulphur, and chlorin balances in the above study, with the following results: 

“ In the urine, HCl increases the excretion of ash, nitrogen, calcium, sodium, 
phosphorus, and chlorin. Potassium, magnesium, and sulphur are not affected. 
In the feces, HCl increases the excretion of ash, nitrogen, calcium, magnesium, 
and chlorin. Sodium and potassium are not affected. It decreases the phos¬ 
phorus. In retention, HCl decreases ash, nitrogen, calcium, magnesium, sodium, 
potassium, phosphorus, sulphur, and chlorin. 

“In the urine, NaHCOs increases the excretion of ash, nitrogen, sodium, 
potassium, sulphur, and chlorin. It decreases calcium, magnesium, and phos¬ 
phorus. In the feces, NaHCO* increases the excretion of ash, nitrogen, cal- 
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cium, sodium, potassium, phosphorus, sulphur, and chlorin. It decreases mag¬ 
nesium. In retention, NaHCOt increases the magnesium and sodium. It de¬ 
creases the ash, nitrogen, calcium, potassium, phosphorus, sulphur, and chlorin.” 

Metabolism of 1-pyrrolidone carboxylic acid and its stability to acids 
and alkalis, R. M. Bethke and H. Steenbock (Jour. Biol, Client,, 58 (192S), 
No. i, pp, 105-115), —In connection with the question of the possibility of pro- 
lin being a limiting factor in the growth processes of animals when not present 
in the proteins of the food, attempts were made to determine to what extent 
pyrrolidone carboxylic acid, which is readily formed from glutamic acid, is 
metabolized in the animal body. The results of the metabolism experiments, 
which were conducted on two male pigs, are summarized as follows: 

“Pyrrolidone carboxylic acid can be metabolized by the animal organism. 
When ingested in large amounts, it is partly excreted unchanged In the urine. 
When incompletely metabolized no increase in amino nitrogen of the urine 
results, showing that hydrolysis does not proceed so rapidly as to lead to the 
production of amounts of glutamic acid in excess of the animars ability to 
deaminize it completely. The acidity or alkalinity of the digestive tract Is not 
sufficient to account for the hydrolysis of the pyrrolidone carboxylic acid. Its 
cleavage as well as its deamination must therefore be a function of body 
tissue.” 

Studies of urinary acidity.—The increased acidity produced by eat¬ 
ing prunes and cranberries, N. R. Blather wick and M. L. Long (Jour, Biol. 
Chem., 57 (1923), No. 3, pp, 815-818). —In this continuation of the studies of 
urinary acidity (E. S. R., 48, p. 163), a study was made of the change in com¬ 
position of the urine resulting from the ingestion of large quantities of prunes 
and in one case of cranberries. The basal diet of the two subjects consisted 
of whole milk 1,200 cc., graham crackers SOO gm., and raw apple 150 gm. One 
of the subjects ate in addition one egg and 200 cc. of cream daily. After sev¬ 
eral days on this diet the prunes were added to the extent of 300 gm. dally and 
in one case 450 gm. In the experiment with cranberries 305 gm. were eaten. 
In addition to the determinations made in the previous study, the urines were 
analyzed for hippuric acid. 

The changes in the urine following the prune period were an increase in the 
H-ion concentration and in the titratable acidity, no significant changes in the 
phosphorus excretion, marked increases in the ammonia output, and decreases 
In the total nitrogen, and very large increase in the values for organic acids and 
for hippuric acid. An analysis of prunes and cranberries for benzoic acid gave 
values too low to be considered as the sole precursor of the hippuric acid 
found in the urine. 

Copper as a constituent in woman’s and cow’s milk.-^Its absorption 
and excretion by the infant, A. F. Hess, G. 0. Supplee, and B. Beixis {Jour, 
Biol, Chem,, 57 (1923), No. 3, pp. 725-729). —Determinations by the ethyl xan- 
thate method of Supplee and Beilis' are reported of the copper content of 
commercially pasteurized milk, human milk, and the urine of infants and 
adults. The method was first tested for reliability by analyses of aqueous 
solutions of copper and of milk containing known amounts of copper, and 
found to be reliable for as small amounts as 0.605 mg. of copper in 100 cc. 

A sample of raw cow’s milk contained 0.55 mg. per liter; three samples of 
commercially pasteurized milk 0.6, 0.7, and 0.6 mg., respectively; and two sam¬ 
ples of human milk 0.4 and 0.61 mg. per liter. The urine of one infant fed 
cow’s milk alone contained 0.06 mg., that ^f four others on cow’s milk and 
cereal 0.066, 0.04, 0.06, and 0.08 mg., respectively; that of two on human milk 

* Jour. Dairy Sd., 5 (1922), No. 6, pp. 465—467. 
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and cereal 0.06 rag. each; and of five children from 2 to 3 years of age on a 
general diet 0.14, 0.04, 0.65, 0.08, and 0.10 rag. per liter, respectively.. The 
urines of two adults, one on a diet low, and the other high in copper, were found 
to contain at the end of two 3-day periods 0.09 and 0.08 mg. and 0.14 and 0.11 
mg. per liter, resi)ec*tlvely. 

The authors are inclined to the view that copper exerts some physiological 
action in the body. “Whatever may prove to be its physiological or patho¬ 
logical significance, our investigations show that cow’s milk and woman’s milk 
regularly contain copper, and, furthermore, that In infants and adults copper 
is absorbed from the alimentary tract a.s proved by its constant presence in 
the urine.” 

Borne temperature studies on Bacillus acidophilus milk, N. Kopeloff and 
V. Beebmak {Soc. Expt. Biol, and Med. Proe., 20 (192S), No. d, pp. SOS, S04).-^ 
It is reported that daily deterrainutioiis of the number of B. addophilua in 
milk held in the ice box at 9® O. showed a destruction of 50 per cent in 1 day, 
75 i)er cent in 2 days, and 90 per cent after 3 days. Since the therapeutic 
value of B. acidophilus milk depends chiefly on the concentration of organisms 
in the milk, it is considered preferable to ^keep the milk at room temperature 
instead of in the ice box. Further studies of the effect of various temperatures 
indicated that milk to be used for inoculation with B. acidophilus should be 
sterilized in the autoclave at 20 lbs. pressure for 20 minutes or at 15 lbs. for 
from 20 to 30 minutes, and that B. acidophilus milk can be completely sterilized 
in 1 liter portions in the Arnold steam sterilizer for 10 minutes with a final 
temperature of SV. 

The inhibition of putrefactive spore-bearing anaerobes by Bacterium 
acidophilus, J. C, Tokkey and M. C. Kahn (dour. Infect. Diseases, SS (192S), 
No. Gy pp. Jf82--/f97). —A study in vitro of the mode of action of B. acidophilus in 
suppressing the growth and activity of the proteolytic organisms native to the 
intestinal tract is reported, the data of which indicate that the principal 
factor concerned is the increased acidity produced by this organism. 

The method employed consisted essentially in observing the course of prote¬ 
olysis of solidified egg albumin cubes and the resulting H-ion concentration in 
test tubes containing B. sporoyenes In association with B. acidophilus or B. 
coli in the presence of graded amounts of glucose or lactose. 

It was found that, irrespective of the type of acid-producing organism grown 
ill association with B. sporogmesy visible proteolysis started at about pH 5.8 
and became rapid between pH G and 6.4, while if sufficient sugar was present 
to permit the inainteiiaiice of an acidity of pH 5.6 or higher the egg cubes did 
not undergo proteolysis. 

Aqueous extracts of pancreas, II, III (Jour. Biol. Ghent., 58 (192S), No. 1, 
pp. 821-^46). —The two papers noted below supplement preliminary reports 
which have not been noted. 

II. Physical and chemical behavior of insulin, H. A. Piper, R. S. Allen, and 
J. R. Murlin (pp. 321-336).—-In this paper the method employed by the authors 
for obtaining an active extract of Insulin is outlined, and tlie properties of 
the product are discussed. 

Insulin is considered to be of nonprotein nature, but to exist in the living 
pancreas in such a combination with protein as to require special means of 
separation. It is soluble in acidulated water or alcohol and is precipitated 
from such solutions at a range of pH 4.3 to 5.7. Heating to 80* C. for one- 
half hour does not destroy it, and it withstands dialysis in thin vegetable 
parchment for many hours. It is capable of being adsorbed by various ad- 
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sorbents, which is thought to account for the difficulty of separating insulin 
from protein. 

The possibility that insulin is a sort of activated glutathione concentrated by 
some selective action of the islet cells is discussed and disproved. It is con¬ 
sidered probable that Insulin, acting with some hormone in the liver, trans¬ 
forms glucose of the ordinary variety into the form In which it probably oc¬ 
curs in the blood. **The mechanism of oxidation is already present in the 
tissues (glutathione); it requires a special product (Insulin) with immediate 
access to the portal system to catch glucose as It enters the circulation and 
in coox)eration with the liver to transform it into an oxidizable form.” 

III. Some predpitution reactions of insuliny C. P. Kimball and J. R. Murlin 
(pp. 337-346).—Various reagents have been used to precipitate insulin from 
aqueous solutions with the following results: No precipitate—^formaldehyde, 
ethyl acetate, benzene, toluene, carbon tetrachlorld, ferric chlorld, copper 
sulphate, magnesium sulphate, and chloroform (?); interfering circumstance— 
pyrogallol, 'picric acid, phenylhydrazin, copper acetate, basic lead acetate, and 
petroleum ether (?) ; positive—ammonium sulphate, sodium chlorld, trichloro¬ 
acetic acid, acetone, and various alcohols; and negative—cadmium chlorld, 
phosphotungstic acid, sodium sulphate, zinc sulphate, phosphomolybdlc acid, 
uranium acetate, sodium acetate, mercuric chlorld, potassium mercuric iodid, 
bromln, and ether(?). 

Olucokinin.—— in, An apparent synthesis in the normal animal of a 
bypoglycemia-producing principle. Animal passage of the principle, J. 

B. Coixip (Jwir. Biol. Chem.y 58 {1923) y No. I, pp. 16S-208y figs. J).—^In continu¬ 
ation of the studies on glucoklnin (K. S. li., 50, p. 765), the author has dem¬ 
onstrated profound hypoglycemia to occur In normal rabbits as follows: When 
injected with certain plant extracts, following extreme overdosage of insulin, 
following injection with guanidin sulphate, spontaneous occurrence, and after 
Ijrolonged fasting. It has also been found that the active hypoglycemia- 
producing substance is capable of animal passage to an indefinite extent, 
with resulting symptoms on injection of the blood of extreme weakness or 
convulsions, which may be relieved for a time, but not ultimately, by the 
administration of glucose. 

The hypoglycemia-producing substance has been found to be active after 
autoclaving at 15 lbs. pressure. It can be dialyzed and concentrated by boil¬ 
ing aqueous solutions over a free fiame. It is present in the filtrate obtained 
, after treating i)assage blood with tungstic acid and can be removed from pass¬ 
age blood by ammonium sulphate. 

Oxidation of glucose by iodin in the prc^sence of insulin, G. A. Allbb and 
H. M. WiNBJGABDEN {JouT. Btol. Chcm., 58 {1923) y No. I, pp. 225-234 ),—To de¬ 
termine whether insulin alone or in the presence of certain animal fluids has 
any Influence upon glucose in vitro, determinations were made of the oxidation 
to gluconic acid (CcHs^Or) by iodin of pure glucose and of glucose solutions 
previously treated with aqueous insulin extract alone or mixed with liver ex¬ 
tract, blood serum, or oxalated blood. A study was first made of the rate of 
oxidation of glucose, mannose, fructose, and sucrose by iodin in solutions of 
NaHCOi and NaaHP04. 

As shown by others, the rate of oxidation of the various sugars by iodin 
varies with the nature of the sugar. The addition of insulin or insulin and 
body fluids had no effect upon the rate of oxidation of the glucose by iodin. 

This shows that no appreciable reaction takes place between glucose and In¬ 
sulin even in the presence of the animal fluids mentioned. It indicates, there¬ 
fore, that the metabolic process must be more complicated in character, also that 
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there is little promise of developing a method of assay for insulin on the basis 
of its action on glucose in glass.** 

Hypoglycemia, J. B# Collip (Minn, Med„ 7 (1924), No. 1, pp. This 

Is a general discussion of various observations on the production of hypo¬ 
glycemia in normal and diabetic animals by Injection of insulin and of the 
similar but not identical substance obtained from plant extracts. 

The after effects of prolonged fasting on the basal metabolic rate, M. 
M. Kundb (Jour. Mctal>olic Research, S (1923), No. 3, pp. S99-449y pls. 3 ).— 
This extensive investigation was conducted on two human subjects, a man and 
a woman who fasted for 16 days, and on three dogs which fasted for 37, 40, and 
41 days, respectively. The lengths of the after periods were 91 weeks for the 
man, 6 months for the woman, and 91, 41 and 31 months for the three dogs. 
During the control periods no attempt was made to regulate the quantity and 
kind of food eaten by the human subjects, and both continued their usual 
occupations while fasting. The dogs were fed during the control period on an 
accurately weighed maintenance diet. While the publication should be con¬ 
sulted in the original for the various data obtained, points of general interest 
may be summarized as follows: 

Daily variations appeared in the basal metabolic rate of both man and dog, 
but there was no appreciable lowering of the basal metabolic rate during the 
fasting period. Immediately following the prolonged fasting there was a tem¬ 
porary increase in the basal metabolic rate proportional to the duration of 
the fasting and a loss in body weight. In all subjects there was a rapid gain 
in weight following the fasting period. The dogs maintained normal weight 
on a lower calorie Intake after the fasting than before, indicating a more eco¬ 
nomical use of the food. 

The basal metabolic rate of female dogs during rut was normal or slightly 
lower than normal. There were indications of seasonal variations in the basal 
metabolic rate of the human subjects. During the first 4 days of menstruation 
the basal metabolic rate was slightly subnormal. 

An experiment with malnourished children, G. G. Mudge and H. F. Rich 
(Nation's Health, 4 (1922), No. 8, pp. 509, 510, figs. ^).—Whole milk and sweet¬ 
ened condensed milk as a part of a diet were studied, using two groups of 16 
children each. In the group given the diet containing whole milk, the average 
age was 8 years and the average weight 9.75 lbs. below normal. In the group 
given the diet containing sweetened condensed milk, the average age was 7 
years, and the average weight 7,75 lbs. below normal The test covered 12 
weeks. 

According to the authors* conclusions the total gain in weight of the group 
fed whole milk was 28.87 lbs., and the group fed on rations containing sweet¬ 
ened condensed milk 34.62 lbs. The average gain in weight per child in their 
respective groups was 1.77 and 2.16 lbs., an excess of 6.25 lbs. for the gain of 
the sweetened condensed milk group, or 0.39 lb. per child more than for the 
whole milk group. 

**The resulting figures of this preliminary experiment may be taken to in¬ 
dicate that sweetened condensed milk has a par value with fiuid milk (pas¬ 
teurized) in the treatment of malnourished children of school age. Similar 
experiments now under way tend to verify the results herein reported.*’ 

Fat metabolism and A vitamin [trans. title], R. HAMBtnaoEB and J. A. Coir 
lAzo (KUn. Wdhnschr., 2 (1923), No. 37-^8, p. 1756). —^A brief report is given 
of a study of the blood fat of normal and of rachitic children in the fasting state 
and following the feeding of a considerable amount of butter, in one case with 
no other addition and in the other with the addition of 10 gm. of cod liver oil. 
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Normal fasting values ai^e given as from 0.19 to 0.26 per cent. For the 
rachitic children the fasting values without and with cod liver oil were 0.25 
and 0.206 per cent, respectively. Following the feeding of a large amount of 
butter the blood fat of the rachitic child receiving no cod liver oil doubled in 
amount in 6} hours, while that of the one receiving cod liver oil rose to only 
0.281 per cent Similar differences were noted in normal children. It is 
concluded that cod liver oil has a regulatory influence on fat metabolism in the 
sense of favoring fat resorption probably as a result of increased oxidation. 
Light treatment Is considered to act the same way. 

Fat-soluble vitamins, XIV, XV*(Jour. Biol. Chem., 58 (1923)^ No. i, pp. 59- 
lOSf figs. 9). —Continuing the series of studies on fat-soluble vitamins (E. S. R., 
50, p. 363), two papers are presented. 

XIV. The inorganic phosphorus anU calcium of the blood used as criteria in 
the demonstration of the existence of a specific antirachitic vitamin^ H. Steen- 
bock, E. B. Hart, J. H. Jones, and A. Black (pp. 59-70).—The experiments re¬ 
ported in this paper furnish additional evidence that the antirachitic fat- 
soluble vitamin is not identical with the antiophthalmic,“ and that it is es¬ 
sential for growth as well as for the prevention of rickets. Evidence is also 
presented that the restoration of the normal composition of the blood of animals 
suffering from rickets may be used as a criterion of the presence of anti¬ 
rachitic vitamin as distinguished from vitamin A. 

The experiments were conducted first on dogs and later on White Leghorn 
chickens. In describing the diets used for dogs, emphasis is placed on the im¬ 
portance, as pointed out by Hess et al. (see p. 71), of raising the animals 
from birth on a uniform diet and placing them on the experimental diet as 
early as possible to avoid any irregularity of results. With this in mind, the 
parent bitch was fed a cooked grain mash of equal parts of ground white corn 
and rolled oats, with whole milk ad libitum. The puppies when 4 weeks old 
were placed on the standard rickets-producing diet consisting of the same mash 
autoclaved for 1 hour at 15 lbs. pressure and fed ad libitum, 200 cc. of centri¬ 
fuged milk also autoclaved for 1 hour, 5 gin. of precipitated calcium phosphate, 
2 gm. of sodium eWorld, and 5 gm. of casein. Distilled water was allowed ad 
libitum. On this diet the puppies invariably showed signs of rickets after 
39 days. After 56 and 80 days on the experimental ration blood samples were 
taken and analyzed for calcium by the De Waard method (B. S. R., 45, p. 316) 
and for inorganic phosphate by the Bell-Doisy-Briggs method (E. S. K., 48, p. 
111). At the end of 80 days one of the five dogs had died, and the blood of 
the others showed a marked reduction in phosphorus and in three cases a slight 
reduction in calcium. Three animals were then given daily 1, 4, and 12 cc., 
respectively, of cod liver oil aerated as described in the previous paper of the 
series. One was kept as a control. 

Blood analyses 24 days later showed in the treated animals a slight increase 
in calcium and a marked increase in inorganic phosphate, amounting to 35, 81, 
and 96 per cent, respectively. Analyses of the femurs of the animals at the 
end of the experiment gave values of 37.81 and 34.38 per cent of ash for the 
two controls, 41.84 per cent for the dog which had received 1 cc. of aerated cod 
liver oil with a further supplement later of 5 gm. of butterfat, and 43.08 and 
40.46 per cent for the two receiving 4 and 12 cc. of aerated cod liver oil. 
The butterfat had been added to the diet in the case mentioned because the 
atHm aifl were not growing normally even after the addition of the aerated cod 
liver oil, thiis suggesting that the vitamin A content of the food had been too 
low. 

The second experiment was conducted on 12 White Leghorn chickens which 
had grown to weights of from 359 to 655 gm. on the standard ration used for 
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the university flock. The experimental ration, which invariably produced leg 
weakness or rickets accompanied by a decrease in the Inorganic phosphorus 
of the blood, consisted of white corn 97, calcium carbonate 2, and sodium 
chlorld 1 part, with skim (centrifuged) milk ad libitum. Three chickens were 
killed for blood and bone analysis at the beginning of the experiment and 3 
more 4 weeks later. The other G were given cod liver oil in daily doses of 1 cc. 
of untreated oil in 1 case, 1 cc. of aerated oil in 2, 3 cc. of aerated oil in 2, 
and 6 cc. of aerated oil in 1 case. 

The aerated oil increased the content of both phosphorus and calcium, 
doubling the latter in 13 weeks. With the restoration of the blood to normal 
there was also restoration of growth (evidence that the antirachitic vitamin is 
necessary for growtli) and recovery from leg weakness. As in the case of the 
dogs, there was an Increase in the total ash content of the bones following the 
administration of the cod iiver oil. 

XV. Calcium and phosphorus relations to growth and composition of the 
blood and bone with varying vitamin intake^ R. M. Bethke, H. Steenbock, and 
M. T. Nelson (pp. 71-103).—The first determinations consisted of analyses 
of the bones of rats fed a synthetic ration of purified casein 18, salts 4, dried 
yeast 2, agar 2, and dextrin 74 per cent, to which had been added various 
amounts of skim or whole milk The animals were taken at the age of 21 to 24 
days from the stock colony raised on the regular stock ration (B. S. R., 50, 
p. 765). After 134 days on the experimental ration the rats were killed with 
ether and the two femurs and humeri were dissected out from the fresh tissue, 
dried, extracted with ether, and incinerated in an electric muffle furnace for 
3 hours for ash determinations. 

With increasing amounts of skim milk, from 2 to 20 cc. per day, there was 
an increase in the percentage of ash from 53.58 and 53.44 to 65.42 and 66.21 
per cent for femur and humerus, respectively. With whole milk a similar 
increase was shown, the values increasing from 61.82 and 61.94 per cent for 
0.5 cc. of milk to 66.79 and 67.2 for 5 cc., respectively. Motor disturbances 
were noted in the animals receiving less than 20 cc. of skim milk or 1 cc. of 
whole milk dally. This shows a correlation between the amount of fat-soluble 
vitamins, occurrence of motor disturbances, and deficient ash content of 
the bones. 

Data were then obtained on the total ash content of the bones and the amount 
of inorganic phosphorus and calcium in the blood of normal rats en the stock 
diet at ages of 24, 35, 52, and 66 days, and of two full grown stock rats, the 
ages of which were not known. 

The bones showed a progressive increase in ash content which had not 
reached its maximum after 66 days, when it totaled about 60 per cent. The 
ash content of the bones of the larger stock rats was about 66 per cent. The 
blood phosphate and calcium were slightly higher in the very young than in 
the older animals. The average figures for calcium for the different ages were 
13.64, 11.70, 11.47, 11.66, and 10.5 mg. per 100 cc., respectively, and of phos¬ 
phorus 10.1, 9.42, 9.34, 9.08, and 8.89 mg., respectively. 

Analyses of the blood and bones of rats which had received in addition to a 
basal diet deficient in calcium various calcium salts furnishing the same amount 
of calcium showed uniformity in the total ash of the bones and the calcium 
and phosphorus content of the blood. When no calcium was added the animals 
were in poor nutritive condition, the ash content of the bones was materially 
reduced, and the calcium of the blood slightly reduced, while the phosphorus 
showed no variatiozk 

Having demonstrated that the composition of the bones can be definitely 
related to age and to the calcium content of the diet while that of the blood 
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remains quite constant, a further study was made of these relations with respect 
to the minimum requirements of calcium and phosphorus, with the addition 
of varying amounts of cod liver oil as a source of antirachitic vitamia Two 
series of experiments were conducted. In the first the cod liver oil and 
calcium were each fed at different levels with the phosphorus remaining con¬ 
stant, and in the second the calcium was kept constant and the cod liver oil 
and phosphorus were varied. 

On the synthetic diet furnishing no fat-soluble vitamins there was no 
growth even with the addition of abundant calcium. That this was not due 
entirely to vitamin A deficiency was shown by the failure of ophthalmia to 
develop in a number of cases. Lack of antirachitic vitamin is thought to be 
chiefly responsible. With varying amounts of calcium and 0.1 per cent of 
cod liver oil the amount of growth was proportional -to the calcium addition 
up to 1 per cent of calcium carbonate, representing 455 mg. of calcium per 100 gm. 
of ration. Beyond this amount growth was depressed. By keeping the calcium 
constant and Increasing the cod liver oil similar results were obtained, showing 
a mutual Interdependence. Analyses of the bones showed that, in the absence 
of additional vitamin, calcium additions had only a minimal effect in increas¬ 
ing the ash content. Absence of calcium, with excess of cod liver oil, had the 
same effect. With the addition of both calcium and cod liver oil, bone cal¬ 
cification was normal with 1 per cent of calcium carbonate and 0.1 per cent 
of cod liver oil. The blood analyses showed a similar relation between growth 
and calcium concentration. There was a slight tendency of the phosphorus of 
the blood to be reduced as the calcium increased. 

In the phosphorus series, the addition of phosphate did not lead to increased 
growth or change in the composition of the blood, thus showing that with the 
basal diet furnishing 18 per cent of calcium the phosphorus requirements of 
the rat are met. When no fat-soluble vitamins were added the calcium of 
the blood was consistently lowered, with apparently the greatest depression 
when the most phosphate was added. Kadlation with ultraviolet light for 
10 minutes dally brought up both the calcium and the phosphorus of the 
blood. 

The effect of fasting and of vitamin B deprivation on the chemical com¬ 
position of rats’ blood, H. A. Mattiix (Soc. Expt. Biol, and Med, Proc,, 20 
il92S), No, 8, pp, 537, 538).—This is a repetition and continuation of previous 
work (E. S. R., 46, p. 62). As in the previous study, normal values were 
obtained, with the exception of figures for creatinin and creatin, in the blood 
of rats deprived of vitamin B and for the nonprotein nitrogen of the blood 
of fasting rats, which was from 30 to 40 per cent higher than that of normal 
animals. When, however, the fasting rats were forced to drink water during 
the last days of the fast, normal values were obtained for the nonprotein 
nitrogen of the blood. It is suggested that the high values obtained in 
ordinary fasting represent an increased concentration of the blood, which is 
overcome by forced water intake. 

Influence of the nature and the quantity of carbohydrates present In the 
ration deprived of vitamin B upon the rapidity of appearance of symptoms 
of avian polyneuritis [trans. title], L. Randoin and H. Simonnet (Compt, 
Rend, Acad, Sci, [Paris], 177 (1923), No, 19, pp, 903-906, fig, 1), —On a basal diet 
of vitamin-free meat 7.5, casein 8.5, butterfat 4, potato starch 66, agar 8, 
filter paper 2, and artificial protein-free milk 4 parts, it is stated that pigeons 
receiving 75 gm. of the ration (furnishing 50 gm. of starch) do not show 
signs of polyneuritis for 8} months, but that on a lower ration of 30 gm. 
furnishing 20 gm, of starch [corrected in a later paper to 20 gm. furnishing 18 
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gm. of starch] the symptoms appear at the end of the second month. If starch 
is replaced by dextrin or glucose it is impossible to feed as large an amount 
of the ration. When the ration is cut down to 30 gm. (furnishing 20 of 
dextrin) there is a noticeable loss in weight at the end of 10 days, and the 
symptoms of polyneuritis appear in about 20 days. 

It is suggested in conclusion that in making up an artificial fo<)d mixture 
for the study of deficiency disease, account should be taken of the utilization 
of each of the principal constituents of the diet. The requirement of vitamin 
B is thought not to be an absolute quantity for each animal but to be relative 
to the degree of utilization of one or more of the constituents of the rations, 
particularly the quantity of assimilable sugar. 

Metabolic mechanism in beriberi, W. D. Fleming {Philippine Jour, Sd., 23 
{1923) t No. 5. pp. 407-411). —A comparison is reported of the metabolism of a 
number of beriberi patients in the wards of the Philippine General Hospital 
at Manila as compared with convalescents in the surgical ward showing no 
symptoms of beriberi or other conditions known to affect metabolism. 

No significant difference was found in the basal metabolic rates or in the 
respiratory quotients of the two groups, while slight differences were apparent 
in the percentages of the heat derived from the combustion of protein, fat, and 
carbohydrate between the two groups. These are not considered to be of any 
importance, as all were within the limits of normal metabolism. No evidence 
was found of damage to the excretory power of the kidneys in beriberi in 
patients either with or without edema. 

The influence of the diet during tlie preexperimental period on the sus¬ 
ceptibility of rats to rickets, A. F. Hess, M. Weinstock, and E. Tolstoi {Jour, 
Biol. Chef)}., 57 {1923), No. 3, pp. 731-740). —Evidence is presented that rats 
may occasionally fall to develop rickets on any of the standard rickets-produc¬ 
ing diets, whether low in calcium or in phosphorus. This failure was traced 
to the liberality of the diet of the mother and young during the preexperimental 
period of four weeks, and the resistance to rickets was overcome either by 
feeding a less adecpiate diet during that period or by means of inadequate 
lactation through giving the luotlier additional young to suckle with her own 
litti'r. 

“ Exiierionces of Ibis kind indicate the necessity of controlling the diet of 
experimental animals for the entire period preceding the test They also 
suggest that the diet of inlauts during the first weeks of life may bo of equal 
importance in relation to the later development of rickets.” 

Strengthening the ultraviolet light therapy of rickets by oral adminis¬ 
tration of eosin [trails, title], I'. GYoiujr and K. Gottlieb {Klin. WcJmschr., 2 
{1923), No. 28, pp. 1302, 1303). —The reports arc given of 14 cases of rickets 
which were successfully treated by a combination of ultraviolet light therapy 
wlUi eosin treatment for the purpose of sensitizing the body to the light. The 
eosin was given with each meal in 0.1 gm. doses mixed with 0.2 gm. of cane 
sugar. In some cases the ultraviolet light treatment was continued over the 
same length of time but with shorter exposures, and in others over a shorter 
length of time but with single exposures nearly equal to the usual periods of 
light treatment. The use of eosin appeared to hasten the curative processes 
and to increase the blood phosphorus, and is recommended for cases uncompli¬ 
cated by tetany. 

Kidney hypertrophy produced by diets unusually rich in protein, T. B. 
OSBOENjc, L. B. Mendel, E. A. Park, and D. Darbow {8oo. Expt. Biol, (md Med. 
Proc., 20 (1923), No. 8, pp. 452, 453). —^A preliminary report is given of the con- 
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dition of the various organs of rats which had grown to considerable size on 
diets containing 90 per cent or more of protein (E. S. II., 45, p. 764). 

The only striking change from normal was in the kidneys, which were greatly 
hypertrophied but showed on microscopical examination no change of an In¬ 
flammatory or degenerative nature. The hypertrophy occurred whether the 
protein used was of animal or vegetable origin and was rich or poor in 
phosphorus. This observation is of interest in connection with the widespread 
popular belief that a high protein diet in man is a renal irritant 

Methods of administering iodin for prophylaxis of endemic goiter, R. 
Olksen (Pul. Health Rpts. lU. S.], S9 (1924), No. 2, pp. 45-d5).-~Thls is a sur¬ 
vey of methods now In use for the administration of iodin for the prophylaxis 
of endemic goiter, particularly among school children. The method most in 
favor at the present time is the administration of a chocolate tablet containing 
10 mg. of iodin in the form of an organic acid. One or two of these tablets 
should be given each week during the school year to both boys and girls between 
the ages of 11 and 16. A list of 24 references to the literature is appended. 

Energy expenditure in the “ daily dozen,” M. M. Justin (Nation^s Health, 
5 (192S), No. 6, pp. 27S, 274 ).—^The energy expended in going through a 
widely advertised system of setting-up exercises was computed from deter¬ 
minations of the amount of the respired air and its composition. The method 
of observation consisted in the use of the Douglas bag with mouth piece and 
inspiratory and expiratory valves. The respiratory quotient was calculated 
and the expenditure of energy in calories per minute. The results obtained 
were compared with similar data for energy expended at rest and walking. 

The figures presented show a total energy expenditure, for the whole series 
of setting-up exercises completed in 13 minutes, of 41.9 calories per minute, 
as compared with 22.7 calories per minute when sitting at rest for a like period 
of time. 

The experimental data reported, according to the author, show that while 
some of the exercises in the “ dozen ** are quite moderate in character, others 
Involve a very considerable energy expenditure or muscular exertion. This Is 
particularly true of the “ crouch,” which consists of deep knee bending. It is 
true also to a slightly less extent of the ” weave ” and the “ wing,” in which 
the trunk is quite vigorously turned and flexed. In the ” crouch ” the energy 
expenditure considerably exceeds, and in the other two mentioned it approaches, 
that of rapid walking, 

“ The comparison of these exercises with the exertion of rapid walking gives, 
however, a decided underestimate of their vigor. Walking is the most eflldent 
exercise of which the body is capable. ... On the other hand, the small 
number of muscles taking part in an artificial exercise requires that, if the 
total energy expenditure is approximately the same as that in walking, the 
particular muscles involved must make a very much greater exertion than do 
any of the muscles in walking. From this point of view some of the exer¬ 
cises, particularly those above mentioned, and to a considerable extent others 
also, are seen to involve a decidedly strenuous exertion. It is an exertion also 
which for the beginner is of a sort quite different from those which the muscles 
habitually perform. It is therefore correspondingly more severe. 

** While some of the exercises are mild, the use of the more strenuous parts 
of the series by the aged or by those in poor condition, should be begun with 
caution, and should be increased from day to day very gradually. Indeed for 
such persons, certain of the exercises, particularly the ‘crouch,’ were better 
omitted* 
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** The phonographic musical accompaniment and directions increase the 
pleasure and vigor of the performance of tliese exercises, and are to be com¬ 
mended for all except the more strenuous numbers In the series.” To deter¬ 
mine the relative vigor with which the entire series of exercises was performed 
when the phonograph records were used simultaneously in comparison with the 
exercises without music and vocal directions, a few observations were made 
with two men and two women as subjects. The energy expenditure^ in this 
test was not determined during the exertion, but measurements were made 
during the five minutes immediately following. It is pointed out that the method 
followed does not offer exact information regarding the amount of energy 
expended during the exercises. ” liut as it is now known * that the recuperative 
processes in muscle proceed for a period after external work is terminated, 
such observations may be utilized for the comparative purpose to which they 
are here put” 

As recorded data show, the pulse rate was increased by the exercises with 
music to 150 per cent of the resting value, and to only 125 without music. 
“The volume of air breathed and the energy expenditure In calories varied, 
as is usually the case, in closely proportional amounts, namely 269 and 262 
per cent of the resting value after exercise with music and 165 and 164 without 
music. The figures for 10 minutes after the exercise show similar relations, 
but are not quite so closely parallel.” 

ANIMAL PKODUCTION. 

Animal nutrition research, T, B. Wood {Jour. Farmers* Club [London], 
192S^ pt 5, pp. 83-99). —This is essentially an historical sketch of the develop¬ 
ment of research work in animal nutrition, beginning with the work of 
Thaer. Discussions of certain phases of animal nutrition work were also 
given by C. C. Crowther and others. 

A study of the effects of pumpkin seeds on the growth of rats, B. Ma- 
SUBOVSKY {Jour, Apr, Research [U. S,], 27 {1924), No. 1, pp. 39^4^, figs, 2 ).— 
In a seven week’s experiment carried on at the Nebraska Experiment Station, 
it was found that when pumpkin seeds replaced half of the basal ration of 
growing rats no injurious effects were produced. The growth rate during 
the first week after the substitution was increased as compared with-the control 
rats. Rats receiving pumpkin seeds as the sole diet made poor growth, how¬ 
ever. Two male rats from the same litter -were fed in each group. 

The kinetics of senescence, S. Brody {Jour, Qeri. Physiol, 6 (1924)* No. 3, 
pp. 245-257, figs, 7). —The author shows that the course of senescence, as meas¬ 
ured by vitality and when not Complicated by the process of growth, follows the 
course of a monomolecular chemical reaction, but that when growth is con¬ 
cerned the course is that of the accumulation and disappearance of a sub¬ 
stance as the result of two simultaneous consecutive monomolecular chemical 
reactions. 

The influence of pedigree stock on ordinary farm animals, A. Manskll 
{Jour. Farmers* Club [London], 1923, pt, 6, pp. 101-119, fig. 1). —This is a gen¬ 
eral discussion of the influence of purebred sires on grade and scrub stock, 
based largely on a summary of statements from farmers, with short dis¬ 
cussions by members of The Farmers’ Club. 

Inspection of commercial feeding stuffs, H. K. Kbaybill and T. O. Smith 
{New Hampshire Sta. Bui 209 {1923), pp. 44). —^The analyses of the samples of 
feeding stuffs officially Inspected during 1923 are tabulated, and information 

^ A. V. Hill, Physiol. Rev., 2 (1922), No. 2,p. 810. 
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on the operation of the feeding stuffs law, meaning of feed analyses, and 
methods of balancing rations Is presented. 

Report of analyses of samples of feeding stnflTs collected In New York 
State from January 1 to July 1, 1922, inclusive (N. Y, State Dept, Farms 
and Markets, Agr. Buh H9 {1923), pp. 179), —The guaranteed and found pro¬ 
tein, fat, and fiber content of the samples of feeding stuffs officially analyzed 
from January 1 to July 1, 1922, are tabulated (K. S. K., 49, p. 167). 

Livestock investigations [at the Fort Hays Substation] for the year 
1021—22, C. W. McCampbeix (Kansas Sia,, Fort Haps 8u1)sta, *[Pamphlei], 
1922, pp. 3-7). —The results of cattle and sheep feeding trials are briefly de¬ 
scribed and tabulated. 

The relative value of dry rougliaye and silnge as the basis of a winter ration 
for growing steers, —In making this comparison, one lot of 19 steers received 
average daily rations per steer of 11.73 lbs. of wheat straw and 1 lb. of cotton¬ 
seed cake during the winter of 1920-21 and 21.61 lbs. of sorghum hay and 1 lb. 
of cottonseed cake during the winter of 1921-22. In contrast another lot of 20 
steers was wintered on 21.25 lbs. of sorghum silage and 1 lb. of cottonseed 
cake per head daily in 1920-21 and 43.1 lbs. of sorghum silage and 1 lb. of 
cottonseed cake in 1921-22. The average dally gains per steer were in the 
winter of 1920-21, 0.46 and 0.50 lb. in the respective lots, 1.81 and 1.42 lbs. on 
grass the following summer, and 1.11 and 0.95 lbs. per steer during the winter 
of 1921-22. 

The comparative feeding value of cane with heads on and heads removed in 
the silo and in the shock. —Four lots of 10 cows each were selected for this 
test. In addition to the feeds compared, 2 lbs. of cottonseed cake were also fed 
per day. The average daily gains produced with the different types of feed 
were as follows: Cane silage with heads on —O.OI lb., cane silage with heads 
off —0.63, cane stover with heads off 0.85, and cane fodder with heads on 
1.08 lbs. 

The feeding value of straw and of silage as the basis of a winter ration for 
mature cows, —Five lots of 10 cows each wintered on comparative dally rations 
made average daily gains as follows: Wheat straw —0.30 lb., wheat straw and 
alfalfa hay 0.60, wheat straw and cane silage 0.79, cane silage 0.83, and cane 
silage and alfalfa hay 1.09 lbs. The results indicated that cows may be wintered 
on wheat straw alone, though loss In weight occurs. Silage alone produces some 
gains, but Is not as good as when a protein-rich feed is substituted for part of 
the silage. 

Alfalfa hay v, cottonseed cake as a protein supplement for dry roughage in 
wintering mature ewes, —One lot of 20 ewes wintered on average daily rations 
of 4.3 lbs. of threshed kafir stover and 1 lb. of alfalfa made average daily gains 
of 0.04 lb. as compared with gains of 0.09 lb. made by another lot wintered on 
a daily ration of 6.1 lbs. of threshed kafir stover and 0.33 lb. of cottonseed cake. 

The value of linseed meal cake as a protein supplement in the winter ratim 
for ewe lambs, —^In another experiment, lots of 19 ewe lambs were wintered 
on similar rations to the above except that linseed meal replaced the cotton¬ 
seed cake. The lot receiving silage lost an average of 0.01 lb. per day, while 
the lot receiving linseed meal gained an average of 0.05 lb. per day. 

Beef cattle investigations [at the Fort Hays Substation], 1022^28 
(Kansas Sta,, Fort Hays Substa, lPamphlet'\, 1923, pp, 3-6), —^Resu]|;s are re¬ 
ported of the following investigations: 

The effect of dry and succulent winter rations upon summer gains, —^Another 
year^ results of the experiments ^dealing with the effect of winter rations on 
summer pasture gains of steers noted in the above report are given. During 



1924] 


ANIMAL PRODUCTION, 


75 


the summer of 1922 the lot receiving the dry roughage made average daily gains 
of 0.68 lb. as compared with 0.89 lb. by the lot receiving sllaga During the 
winter of 1922-23 the dry roughage lot received 26.41 lbs. of kafir fodder and 
1 lb. of cottonseed cake per steer daily, gaining 0.99 lb., while the other lot made 
daily gains of 0.82 lb. on a ration of 38,99 lbs. of kafir silage and 1 lb. of cotton¬ 
seed cake. The average daily gains made by the lots from calves to 3 years of 
age were 0.88 and 0.89 lb. The amount of fat a steer carries when going to 
pasture seems to be the main factor in determining the gains to be made on 
pasture. 

The relative value of different forage crops adapted to western Kansas con¬ 
ditions as winter rations for stock cattle. —Lots of coming 2-year-old heifers 
wintered on daily rations of 18.99 lbs. of cane hay, Sudan hay, or alfalfa hay 
made average daily gains of —O.lKKl, 0.47, and 0.36 lb., respectively. Steers in 
another lot receiving 15.19 lbs. of Sudan hay anti 4 lbs. of alfalfa gained 0.41 
lb. per day, whereas a fifth lot receiving a like ration, with cane hay replacing 
the Sudan hay gained an average of 0.58 lb. per day. 

Cattle feeding experiment No. 13, Government experiment farm, 
Gwebi, E. A. Nobbs (Rhodesia Agr. Jour.y 20 (1923), No. 5, pp. 543-554, pis. 
S). —luots of grade Hereford, Shorthorn, Aberdeen-Angus, Devon, Sussex, and 
scrub cattle, mostly about three years of age, were fattened on a comparative 
basis during an 89-day feeding period in the winter on the same rations of 
home-grown feeda 

During the first 49 days of the test the animals received 9 lbs. of concentrates, 
22 lbs. of dry roughages, and 18 lbs. of succulent feeds per 1,000 lbs. of live 
weight daily. The amount of concentrates was raised to 14 and the dry 
roughage and succulents to 25 lbs. each during the last 40 days of the test. 
The average daily gains of the lots were similar, being 1.8 lbs. for the Sussex 
and scrub lots, 1.9 lbs. for the Hereford and Angus lots, and 2.1 lbs. for the 
Shorthorn and Devon lots. Tlie classification of the individual animals 
according to the percentage gained over original weight showed that they 
ranged from 30,3 to 7.1 per cent, with no one lot being uniformly at the top 
or the bottom of the rating. The preceding experiment in this series has been 
noted (B. S. R., 50, p. 270). 

The influence of individuality, age, and season upon the weights of 
fleeces produced by range sheep, J. L. Lush and J. M. Jones (Texas 8ta. Bui. 
311 (1923), pp. 5-45f figs. 8). —This is a more detailed report of the study previ¬ 
ously noted by the senior author (E. S. R., 49, p. 871), with the addition of data 
collected on the spring shearings of 1923, and discussions of tlie practical 
application of these results in the improvement of the breeding flock. The work 
is based on 161 correlations between the weights of fleeces of ewes and wethers 
at the different ages over a six-year period. 

Rice bran and rice polish for growing and fattening hogs, G. R. Wabben 
and D. W. Wiijjlams (Texas Sta. Bui. SIS (1923), pp. 5-18). —The results of 
one hog feeding experiment in which rice bran and rice polish were fed and 
another ip which rice bran was fed are reported. Five lots of 5 Poland- 
Chlna and 5 Duroc-Jersey pigs each, which had been previously fed on com, 
shorts, tankage, and grass pasture, were selected for the first experiment, 
which lasted 60 daya For the second experiment, which lasted 150 days, 40 
Duroc-Jersey pigs about 85 days of age were used. During the first half of 
this test the pigs were divided into two lots and fed sufficient amounts of grain 
in addition to pasture Jo keep them gaining without fattening. During the 
second part of the test the pigs of lot 1 were divided to form lots 1 and 2 
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and those from lot 2 were divided to form lots 3 and 4 The hogs were 
slaughtered at the conclusion of both experiments and the carcasses graded. 
The rations compared and the results are summarized in the following table: 

Summary of hog feeding experiments ivith rice products. 





Ration fed. 




Feed consumed per 100 
lbs. eain. 


Ex- 






Avot: 

Aver- 






peti- 

ment. 

Lot. 

Corn 

Tank- 

Rice 

Rice 

age ini¬ 
tial 

weight. 

age 

ddly 

gain. 

Com 

Tank- 

Rice 

Rice 

pol¬ 

ish. 

Carcass grade. 



chop. 

age* 

bran. 

chop. 

age. 

bran. 




Porto. 

Porto. 

Porto. 

Porto. 

Lhi. 

U8. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 


1 

1 

00 

8 



140 

1.73 

361 

32 



10 hard. 

1 

2 

40 

8 

50 


140 

1.50 

169 

34 

212 


5 hard, 5 slightly soft. 

10 hard. 

i 

3 

40 

8 


50 

140 

1.63 

152 

30 


190 

1 

4 

30 

8 

60 


140 

1.57 

129 

34 

258 


4 hard, 6 slightly soft. 

1 

6 

30 

8 


60 

140 

1.33 

120 

32 


241 

0 bard, 1 slightly soft. 

2 

* 1 

00 

10 



59 

.91 

319 

35 



2 

>2 

40 

10 

50 


60 

.74 

174 

44 

218 



2 

*1 

00 

10 



127 

1.32 

363 

32 



10 hard. 

2 

•2 

40 

10 

50 


127 

1.15 

185 

37 

231 


6 hard, 4 medium, 1 soft. 
8 hard, 1 medium hard. 

2 

>3 

00 

10 



116 

1.34 

360 

32 



2 

<4 

40 

10 

50 


116 

1.15 

186 

37 

232 


9 soft, 1 medium hard. 


* First 76 days. * Second 75 days. 


The authors point out that none of the pork in the first experiment was 
sufficiently soft to be docked, but lot 4 In the second experiment contained 9 
pigs which graded soft. Rice bran should, therefore, be discounted, at least 
temporarily, because of this tendency to produce soft pork when fed over a 
period of 150 days. 

bull raisins for hogs, E, H. Hughes (Calif. Countryman, 10 (1024), No. 1, 
pp. 9, 16). —^The results of a comparative hog-feeding test of dairy products, 
tankage, and raisins as supplements to barley are reported. These experiments 
were carried on in continuation of those previously noted from the California 
Experiment Station (B. S. R., 47, p, 573). The tankage used was of a low 
grade, testing only 45 per cent of protein, and contained impurities such as 
sand and gravel. There were 10 hogs in each lot. The following table sum¬ 
marizes the results: 


Comparative tests of supplements to harley for hogs. 




Method 

Lenph 

tests. 

Aver- 

Aver- 

Feed consumed per 
100 lbs. gain. 

Lot. 

Ration. 

of 

feeding. 

age 

initial 

weight. 

age 

dmly 

gain. 

Barley. 

Rai¬ 

sins. 

Protein 

supple¬ 

ment. 

1 

Rolled barley. 

Self-fed.... 

Days. 

112 

Lbs. 

47.80 

Lbs. 

0.498 

Lbs. 

501 

Lbs. 

Lbs. 

2 

Rolled barley and tankage. 

do_ 

112 

51.40 

.006 

346 


66 

3 

Rolled barley, raisins, and tankage.. 

_do. 

112 

52.00 

.086 

213 

129 

91 

4 

Rolled barley and skim milk (1:3)... 

Hand-fed.. 

98 

54.33 

1.611 

276 

829 

5 

Rolled barley and whey (1:3). 

—do. 

08 

53.33 

1.320 

324 


972 

6 

Bdled barley and condensed skim 

....do_ 

08 

5180 

1.394 

307 


230 

7 

milk (4:8). 

Rolled barley and condensed whey 

—do_ 

08 

52.87 

1.352 

322 


242 

8 

(4:3) 

Rolled barley, raisins, and akim 

....do_ 

08 

5158 

1.430 

160 

160 

059 

0 

milk (1:1:^. 

Boiled barley, raiaias, and whey 

....do...... 

112 

5107 

1.033 

105 

195 

1,171 

10 

(1:1:6). 

Dry cracked barley and tankage... 

Self-fed.... 

112 

51.87 

.653 

413 


66 
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Improving Philippine swine, I, B. M. Gonzalez and F. P. Lago {Philippine 
Agr,, 12 {192S), No. 6, pp. ^5i-^56) .—Attempts to improve swine at the Univer¬ 
sity of the Philippines have been severely handicapped by attacks of kidney 
worms on the Improved stocks. Efforts to raise purebred Duroc-Jerseys and 
Berkshlres have met with failure, as well as crosses between Duroc-Jersey 
boars and the native sows. Some success has accompanied the crossing of Berk¬ 
shire boars on native sows, although there has been much infertility among 
the sow pigs, this being one of the results of attacks of kidney worms. 

Feeding experiments with chickens [trans. title], N. O. Hofman-Bano 
{Beret Forsggalab. K, Vet. og Landbohgjskoles [Denmark], 112 {1923), pp. 5-61, 
figs. 3). —^The results of several feeding experiments carried on with Barred 
Hocks at Lundsgaard and with Barred Rocks and Brown Ijeghoms at the State 
farm at Trollesminde are reported. 

Prom the results of these tests, the author has concluded that increases of 
from 87.5 to 105 gm. of feed per hen increased the number and weight of eggs 
produced. The necessary amount of feed for a hen, however, depends on her 
producing capacity. Chicks which were raised by means of self-feeders laid 
earlier and laid more and larger eggs than chicks which were fed limited 
amounts of feed. Less labor was also required with self-feeding. The replace¬ 
ment of grain by twice as much potatoes was found to be unsatisfactory for 
egg production. The necessity of green feeds was evident, as pullets began to 
lay earlier and hens receiving green feeds laid more eggs. 

Brooding chicks for profit, U. E. Jones {Conn. Agr. Col. Ext. Bui. 12 
{1924), pp. 8, figs. 2). —General directions for artificial brooding of chicks. 

Brooding chicks artificially, J. E. DouGHEBrY and S. S. Gossman {Cali¬ 
fornia Sta. Circ. 211 {1923), pp. 29, figs. IS). —This Is a general description of 
approved methods of feeding, management, and housing of chicks brooded 
artificially. 

Inexpensive labor-saving poultry appliances, J. E, Dougherty and S. S. 
Gossman {California Sta. Circ. 268 {1923), pp. 32, figs. 24). —Plans and direc¬ 
tions for constructing trap nests, plain nests, feed hoppers, catching devices, 
water devices, a fattening crate, supply can, hatching egg cabinet, and an egg 
sorting table are given. 

Poultry safeguards, Mit. and Mrs. G. R. Shoup {JVestem Washington Sta. 
Bimo. Bui., 11 {1924)J No. 6, pp. 121-124)- —The construction of a homemade 
alarm and thermostat for the incubator or brooder is described, and other 
suggestions as to the prevention of false molts and slumps in the egg produc¬ 
tion are given which are of primary interest to the practical breeder. 

DAIRY FARMING—DAIRYING. 

Dairy cattle investigations [at the Fort Hays Substation], 

{Kansas Sta., Fort Hays Substa. [Pamphlet], 1923, pp. 6-8). —Five cows re¬ 
ceiving a grain mixture of ground kafir, bran, and cottonseed meal (4:2:1), 
with 9.4 lbs. of alfalfa hay daily during the first and third monthly periods 
and 8.5 lbs. of Sudan hay in the second period and 8 lbs. in the fourth period 
produced 3,922, 3,315, 3,330, and 2,868 lbs. of milk and 138.5, 117.3, 118.1, and 
102.3 lbs, of fat in the respective periods. The live weight of the cows was not 
greatly changed during the alfalfa or the Sudan feeding periods. Suggested 
combinations of feed for dairy cattle which include Sudan hay are given. 

In another experiment, an average of one acre of Sudan grass was found 
to carry a cow throughout the summer and produced in addition 2.3 tons of 
hay. The cows averaged 26 lbs. of milk per day and received 1 lb. of grain 
per 5 lbs. of milk produced. 
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Dairy farming in Victoria, J. S, McFadzean {Jour, Dept, Agr, Victoria, 21 
{1922)i No, 2, pp, fig, 1 ),—^The conditions in Victoria tending to be favor¬ 
able to dairy farming and the principles to be observed in breeding, feeding, 
and selecting the dairy herd are discussed. 

Clean and cold milk, II. S. Bbekd (New York Sta, Giro, 69 [1923], pp. 4, 
figs. 2). —^A popular presentation of the necessity of cleanliness in the barn and 
of utensils and the proper cooling for the production of clean milk with a low 
bacterial count. 

The relation between the clumps of bacteria found in market milk and 
the flora of dairy utensils, W* A. Whiting (Neio York State Sta. Tech. Bui. 
98 (1923), pp. 3^6). —The results of a study of the relationship between the 
size of the clumps of bacteria found in market milk and the bacterial flora of 
dairy utensils, carried on at the New York Slate and Cornell Experiment Sta¬ 
tions, are reported In three parts. 

I. Average size of the clumpH of havicria in market milk. —The number of 
bacteria per clump found in 3,480 samples of market milk from Geneva and 
150 samples from Ithaca have been determined microscopically. Five types of 
organisms were differentiated in the examination, Streptococcus lactis, strepto¬ 
cocci other than 8 . lactis, micrococci, rods, and yeast. The average size of the 
colonies varied with the type of organism and with the bacterial content of 
the milk, the clumps being smaller in lower-count milk. The averages for all 
grades of Geneva milk were for clumps of streph)cocci 26.8, 8 . ladis 2.8, micro¬ 
cocci 12.3, rods 5.8, and yeast r).5. The average size of all clumps was 11.1. 
The clumps in the Ithaca milk were much smaller, averaging 4.1 organisms, 
largely due to the less freciuont occurrence of long-chain streptococci. 

II. Study of the size of the clumps of Mcteria in the condensation water of 
milk cans. —Smears successfully made from the condensation water in 28 milk 
cans showed the presence of very large bacterial clumps of micrococci, averaging 
161 organisms, and of rods averaging 528 organisms per clump. No streptococci 
were observed. Since such large clumps were found in the cans, an effort was 
made to determine if can contamination of the milk could be detected at a cen¬ 
tral New York creamery. Of 15 producers of milk suspected of can contamina¬ 
tion, it was found that 10 were leaving the lids on without rinsing or drying 
the cans before use. After drying their cans, the milk from these producers did 
not contain any large clumps of bacteria. The other 5 producers had milking 
machines, but 2 of them eliminated the large clumps of organisms by drying 
the cans. 

III. The hacterial flora of milk cam. —In a study of the bacterial flora 
of milk cans from four milk plants in Ithaca, some of which were properly dried 
whereas others were not, 357 types of bacteria were isolated, of which 29 were 
selected for a careful study. About 50 per cent of these selected types pro¬ 
duced undesirable changes in the milk. The cultural characteristics and mor¬ 
phology of each of the 29 types are described in detail. In conclusion, the 
author emphasizes the importance of properly cleaned dairy utensils for the 
production of milk containing low bacterial counts. 

Does commercial pasteurization destroy tubercle bacilli in milk? C. J. 
Baetixit (Amer. Jour. Pul. Health, 13 (1923), No. 10, pp. 807-809). —^By collect¬ 
ing samples of milk before and after pasteurization from the New Haven milk 
supply, centrifuging them, and injecting some of the sediment and cream sub¬ 
cutaneously into the thighs of guinea pigs, it was found at Grace Hoi^ital 
that nearly 60 per cent of the raw samples produced tuberculosis, whereas no 
tuberculosis resulted when the injections were made from pasteurized milk. 
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Bacteriological background of butter making.—II, Proper farm care of 
milk and cream for butter making, G. L. A. Ruehij: {Michigan 8ta, Quart. 
Bui., 6 {1924), No. S, pp. 1S$-1S5).—-tin continuing this series of papers (E. S. 
B., 49, p. 878), the necessity of using clean utensils and of proper cooling in the 
production of cream containing low bacterial counts Is discussed. Reference to 
off-flavors and odors imparted through metallic salts and certain feeds is also 
made. 

Measuring quality in ice cream, R. O. Fisher and H. F. Judkins {Cream¬ 
ery and Milk Plant Mo., IS {1924), jVo. 1, pp. 73-75 ).— score card for ice 
cream is proposed and discussed, allowing 50 per cent for flavor, 26 for body 
and texture, 20 for fat and solids, and 5 per cent for package and color. 

Factors which produce quality in ice cream, H. A. Ruehe {Creamery 
and Milk Plant Mo., IS {1924), Ao. 1, pp. 88, 91). —The factors affecting quality 
in ice cream are discussed and a score card is suggested, allowing 20 points 
for cleanness of flavor, 20 for richness, 10 for flavoring material, 25 for texture, 
15 for resistance, 5 for color, and 6 for package. 

Studies at Storrs show what produces quality, R. 0. Fisher {Ice Cream 
Trade Jour., 20 {1924), No. S, pp. 71-74, figs. 6; also in Creamery and Milk 
Plant Mo., IS {1924), No. 4, pp. 89, 90, 92, 94, 96, figs. 6).-—The results of studies 
at the Connecticut Storrs Experiment Station dealing with the factors affecting 
quality in ice cream, in addition to those previously noted (E. S. R., 50, p. 378), 
are presented graphically and popularly discussed. 

Increases in the butterfat content up to 12 per cent were found to improve 
the flavor materially. Increases in the milk solids-not-fat up to 10 or 12 per 
cent improved the body and texture, but when over 12 per cent tended to 
produce a heavy, soggy, and sandy body and texture and a condensed or cooked 
flavor. Homogenization increased uniformity and improved the body, texture, 
and standing up qualities of the ice cream. 

VETEEINAEY MEDICINE. 

On the vermicidal value of iodin, with notes on two new iodin prepara« 
tions and suggestions as to their probable therapeutic and disinfectant 
values, W. L. Chandler {Michigan 8ta. Quart. Bui., 6 {1924), No. S, pp. 112- 
119). —This is an account of work conducted during the past three years with 
iodin as a vermicide in the treatment of stomach worms of sheep, roundworms 
of swine, and hookworms of foxes. The various strengths and amounts of 
aqueous and saline solutions of various iodin preparations giving free iodin 
in solution failed to give satisfactory results in the treatment of such worms. 

The author’s investigations resulted in the production of a crystalline form 
of iodin which differs from sublimed iodin in many Important respects. “ It 
appears to be more readily soluble in water, castor oil, and other solvents of 
iodin. It immediately gives a saturated aqueous solution containing about 
0.04 per cent iodin. Moreover, aqueous solutions appear to have a disin¬ 
fectant value much greater than any of the known iodin solutions, the satu¬ 
rated aqueous solution being approximately 20 times as strong as is necessary 
to kill encapsulated hookworm larvae when two or tliree drops of distilled 
water containing washed specimens are placed directly into 10 mils of the 
dilute solution (titrating 0.002 per cent iodin), and ... the aqueous solution 
appears to have a phenol coefficient about two and one-half times that of solu¬ 
tions of sublimed iodin containing the same amount of iodin. The exact nature 
of this preparation, which we shall for the present term as * hyperactive ’ 
iodin, is still problematical.** 
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In the summer of 1922, following this discovery, the author found that com¬ 
paratively strong castor oil solutions of the hyperactive iodin crystals (1 gm. 
per ounce) were apparently highly efficient as a vermicide for use against 
ascarids and hookworms in the silver fox, ascarids in swine, ascaridia of 
poultry, and, when it entered the caeca, the heterakids of poultry. In ex¬ 
periments which followed in the winter of 1922-23, carried on with a large 
number of swine, sheep, and poultry, in which castor oil solutions of the hyper¬ 
active iodin crystals and a casein iodin compound were used, it was demon¬ 
strated that 4 oz. of castor oil containing 1 gm. of the iodin per ounce of oil 
was apparently 100 per cent efficient against ascarids in swine, and that 0.5 oz. 
of castor oil solution of the same strength was 100 per cent efficient against 
ascaridia in poultry and about half the time 100 per cent efficient against 
heterakids. One oz. of the castor oil solution administered to a man by means 
of a duodenal tube was effective in removing hookworms. The castor oil solu¬ 
tion apparently failed to remove stomach worms from sheep. 

“ The casein compound when administered to swine, either by mixing it with 
a small amount of feed or by giving it in capsules, appeared to be highly 
efficient against ascarids. The dried powdered casein compound suspended in 
4 oz. of mineral oil appeared to be 100 per cent efficient against stomach worms 
of sheep, and, given in large amounts, apparently also removed hookworms and 
nodular worms from the intestines of sheep. The various small strongylids of 
the fourth stomach and intestines of sheep were little affected by the com¬ 
pound. The mineral oil suspension of the casein compound also gave promis¬ 
ing results in the treatment of poultry for ascardia and heterakids. The various 
tapeworms of poultry are apparently little affected by iodin.” 

During the summer of 1923 a new protein iodin compound was prepared 
which appears to be far superior to anything yet produced as a vermicide, 
and has been designated “vermiodln.” It is a black powder of light weight, 
which by nature of its composition is capable of liberating, gradually, free 
iodin in the fourth stomach of sheep and in Uie small Intestine of various 
animals. It appears advantageous to mix it to a thin paste with mineral 
oil. Experimental work with foxes shows that globules composed of ver- 
miodin (12 to 15 grains) and mineral oil in soft gelatin give the most satis¬ 
factory results for the treatment of ascarid and hookworm infestations in 
foxes. Of the various iodin preparations tried against stomach worms of 
sheep the vermiodin appears to be the most promising. 

Some new principles in bacterial immunity, their experimental founda¬ 
tion, and their application to the treatment of refractory infections, G. 
Dbeyeb (Brit, Jour, Expt Path., 4 (1923), No. 3, pp. 146-116, figs, 3 ),—On the 
tlieory that the customary failure in bacterial therapy and prophylaxis with 
acid-fast. Gram-positive bacteria is due to the presence in these microorgan¬ 
isms of waxy or llpoldal substances, the author attempted to remove by ex¬ 
traction the lipoldal fraction of some representative acid-fast. Gram-positive 
organisms, taking tubercle bacilli as the first to be tested. After a number of 
unsuccessful attempts, it was found that by treatment with formalin and sub¬ 
sequent extraction with acetone the bacilli could be rendered nonacid-fast and 
Gram-negative, and tliat the bacilli thus treated no longer resisted the diges¬ 
tive action of trypsin. The procedure as applied to BaciUus tuberculosis Is as 
follows: 

A two or three weeks’ culture of the bacilli on glycerin broth or other 
suitable liquid medium is transferred to an agate mortar and ground to a 
thick homogeneous paste with a few drops of formalin. More formalin is 
then added gradually until a suspension is obtained of about 5 gm. of the 
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bacilli in from 150 to 200 cc. of formalin. This is transferred to a flask with 
a reflux condenser, and the flask is immersed in a water bath which is kept 
at 100® C. ’ for 4 hours. The suspension is then filtered through! calcium- 
free filter paper, and the residue, after washing three or four times with 
acetone, is transferred to an extraction thimble that is placed in a Soxhlet 
apparatus with ground glass joints. This is heated in a water bath at from 
65 to 70® for from 20 to 24 hours. The residue is then taken out, dried, ground 
in a sterile mortar, and tested for acid-fastness. The entire process Is re¬ 
peated as many times as necessary to render the organisms nonacld-fast 

In preparing the antigen 0.1 gra. of the dried extracted bacilli is weighed 
out and ground up in a mortar with sterile 0.9 per cent salt solution, added 
drop by drop until a thick homogeoiieous paste Is obtained. This is diluted 
gradually to 10 cc., placed in a sterile centrifuge tube, and centrifuged for 
from 5 to 8 minutes at 3,000 r. p. m. Tlie supernatant fluid is pipetted off 
and diluted with sterile 0.9 per cent salt solution containing 0.15 per cent 
formalin until 1 cc. of the suspension contains 0.0002 mg. of the dried defatted 
bacilli. This is dotormiued by drying and weighing the residue in the centri¬ 
fuge tube. The susi)ensions for use are made up from this stock suspension 
as required, the concentration depending upon the use to which it is to be put 

The injection into normal rabbits of the defatted T. B. antigen as thug pre¬ 
pared resulted in tlie formation of specific complement fixing bodies, precipl- 
tins, and agglutinins as sliown by test tube experiments. The details are also 
reported of the use of tliis antigen in the treatment of four guinea pigs and 
four rabbits infected witli human and bovine tubercle bacilli. All of the cases 
showed definite improvement both general and local. Preliminary reports are 
also given of the use of antigens similarly prepared in the treatment of human 
tuberculosis. 

A few experiments with Ji, anthracis are reported. The sera of two rabbits 
immunized with defatted anthrax antigen were found to contain comidement 
fixing substances, i)recipitiiis, and agglutinins. The work reported is thought 
to alTord an explanation of tlie immunizing properties of Pasteur’s anthrax 
cultures attenuated l)y growth at from 42 to 43°. Growth at this temperature 
is assumed to give rise to a deficient formation of the fatty constituents of 
the bacilli, thus rendering tliein less Gram-positive. • A few tests are reported 
in confirmation of tills assumption. 

Tiie general nature of the hypotliesis advanced In this investigation is shown 
by like results with other Gram-positive organisms, including Staphylococcus 
aureus, streptococcus, and li. diphtheriae. 

Immunologic identity of Bacillus arbortus and Malta fever germ [trans. 
title], L. Aubiccmio {Pediatria [Naples], 32 {192i), pp, 57-68; ahs, in Jour. 
Amer. Med. Assoc., 82 (1924), 8, p. 663 ).—Immunologic tests by the author 

have shown B. abortus and the Malta fever organism U> be similar. Children 
affected with Malta fever were treated with B. abortus vaccines with as good 
results, and even more active serologic reactions, as when a specific Malta 
fever vaccine had been injected. 

The relation of high cellular counts to Bacterium abortus infection of 
the ndder, II. L. Tweed (Mkdiigan Sta. Tech. Bui. 61 (1923), pp. 28 ).—^This 
publication reports the results obtained in determinations of the cellular counts 
of samples of milk from 96 different cows in various herds. The milk was 
selected by the combined agglutination and complement fixation tests, and 
active infection was detected by guinea pig inoculation and bacteriological 
examination of the milk. ' 
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Only 17 of the cows tested were found to be actively infected with B, abortus 
in one or more quarters during the experimental period. Of the 78 cows 
which did not show active infection, the milk of 8 gave positive agglutination 
and complement fixation tests in one or more quarters, but failed to produce 
any lesions in guinea pigs. In none of these cases could' the organism be 
isolated. 

The cellular counts in the milk from actively infected udders, while not so 
high as reported by Cooledge in a previous study (E. S. R., 41, p. 678), were 
more than twice as high as those found in the milk from noninfected uddera 
The antibody content of the foremilk and strippings of the infected animals 
was practically the same, but the cellular count was higher in the strippings 
than in the foremilk. The foremilk produced typical 7i. abortus lesions In 
guinea pigs, but the strippings did not. 

Histological studies showed that leucocytes and not epithelial cells pre¬ 
dominated in the milk from both infected and noninfected udders. The cells 
were not found in sutficient quantities, however, to indicate either a catarrhal 
or a suppurative condition. 

Prom a limited number of H-ion concentration determinations and the 
measurement of the carbon dioxld by volume in the milk, it is concluded that 
an increased cell count gives a decrease in the H-ion concentration. 

Controlled vaccination experiments on cattle with Bacterium abortum, 
G. H. Hast and C. M. Cabpenteb (Jour, Amer. Vet. Med. Assoc., 64 (19^3), No. 
I, pp. Sy-Cl, fig. 1 ).—Experiments conducted at the California Experiment Sta¬ 
tion, here reported, are considered to demonstrate clearly the value of living 
cultures of B. abortum in preventing abortion in the vaccinated animals when 
subjected to identical infection that produced abortion in the controls. Nine 
of the 30 vaccinated animals have to date failed to conceive, and no other 
explanation cun be offered for this sterility except tlie vaccination. 

The ability to produce abortion in susceptible animals by a single exposure 
to Infectious material given by ingestion was demonstrated. The abortions in 
these cases occurred from 58 to 88 days after the infection. Although the 
animals in one group did not abort, the immunity was not sufficient in all 
cases to prevent B. abortum from remaining viable in their bodies, as shown 
by its demonstration in the colostrum of 4 of the animals. B. abortum has not 
been recovered from the placentae or colostrum of these animals of another 
group which did become pregnant and which was subject to vaccination only. 
When suppuration develops as the result of the vaccination, the organism will 
be found for many weeks in the discharge from such areas. 

Experimental studies on foot-and-mouth disease [trans. title], D. Mezin- 
CESCTT, V. Baeoni, and I. Calinescu {Ann. Inst. Pasteur, 37 {1923), No. 12, pp. 
1037--106S).—N brief report is given of miscellaneous studies on foot-and-mouth 
disease conducted during 1913-14. These may be summarized as follows: 

The virus obtained from lymph or from ruptured mucous membranes, after 
filtration on Berkefeld candles, showed no appreciable growth when seeded on 
various culture media under anaerobic or aerobic conditions. It was destroyed 
in collodion sacs in the peritoneal cavity of young pigs and chickens In less 
than four days. When a filter candle filled with a mixture of virus and 
Martin’s bouillon was placed in the peritoneal cavity of pigs, the animals were 
rapidly infected. 

In the serum of animals immunized artificially or naturally, tests for the 
presence of antibodies gave negative results. Attempts to infect rabbits by 
intracerebral, intravenous, intratesticular, and intraocular injection gave nega¬ 
tive results. Of the various methods of inoculation, intraocular proved the 
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most delicate in the case of cattle. The disease following this method of 
inoculation appeared after a shorter incubation period, was more severe, and 
conferred a greater degree of immunity than that following inoculation by 
any other means. 

Monkeys were successfully inoculated with foot-and-mouth disease virus, 
showing typical eruptions and elevations of temperature after an Incubation 
period of from three to five days. 

[Symposium on foot-and-mouth disease] {Vet. Jour.j 80 {1924), No. 585, 
pp. 95-^142 ).—Papers here presented Include an editorial on The Present Out¬ 
break of Foot-and-mouth Disease in Great Britain (pp. 93-97); Foot-and- 
mouth Disease in the Army and on Active Service, by J. Moore (pp. 9^105) ; 
Foot-and-mouth Disease in India, by Baldrey (pp. 106-111) ; Foot-and-mouth 
Disease from an Indian Standpoint, by F. Ware (pp. Ill, 112) ; Trypan Blue 
in Injections in Foot-and-mouth Disease, by F. A. Davidson (pp. 113-123) ; 
The Future Control of Foot-and-mouth Disease, by Rainey (pp. 123-125); 
Ailments which Simulate Foot-and-mouth Disease, by J. Fox (pp. 125, 126) ; 
Foot-and-mouth Disease, by G. Mayall (pp. 126, 127) ; The Present Problem of 
Foot-and-mouth Disease in England, by J. A. Arkwright (pp. 127-131) ; Foot- 
and-mouth Disease in Rats, by J. M. Beattie and D. Peden (pp. 131-135) noted 
below; Explanation of the Outbreak in Aberdeenshire; Exoneration of Ire¬ 
land (pp. 135-139) ; and Measures Taken Against Foot-and-mouth Disease 
in Switzerland During the Last Few Years, by M. L. Panisset (pp. 139-142). 

Foot-and-mouth disease in rats, J. M. Beattie and D. Peden {Lancet 
[London], 1924* /, No. 5, pp, 221, 222; who in Vet. Jour., 80 {1924), No. 585, pp. 
1S1-‘185 ).—^The authors report experiments 'which show that foot-and-mouth dis¬ 
ease can be produced in rats. 

“Four rats which have been fed on, or inoculated with, cow glands have 
developed edematous swelling of both hind feet, two have shown, in addition, 
clear vesicles on the under surface of the feet or between the toes, two had 
vesicles on the tongue, three, and one mouse, had vesicles or patches of 
gelatinous edema in the lungs (the lungs of the fourth were not examined). 
One rat was vaccinated with a very small drop of the edematous fluid from the 
foot of an Infected rat, and this animal also developed the edema of the feet, 
the vesicles on the under surface of the toes, vesicles in the tongue, and the 
gelatinous edema in the lungs.” 

The treatment of mal de cadoras with tryparsamid, W. G. Smillib {Jour. 
Amer. Vet. Med. Assoc., 65 {1925), No. 6, pp. 706-719, figs. 5 ).—^This is a report 
of studies at Sao Paulo, Brazil, by the International Health Board. It is 
pointed out that mal de caderas, due to Tfypanosoma equinum, is the greatest 
economic problem of the whole vast Paraguay Valley, where it is enzootic and 
has caused tremendous losses every year. The results of the investigations 
have been summarized by the author as follows: 

** Single doses of tryparsamid of from 5 to 8 gm. given intravenously to horses 
and mules suffering with mal de caderas are followed by a marked reduction 
of the parasites in the circulating blood. In a number of instances no trypano¬ 
somes could be found within 24 hours after treatment. In addition, there was 
a prompt cessation of fever and a pronounced physical Improvement. In gen¬ 
eral the effect of such a dose lasted from one to three months. The adminis¬ 
tration of two doses of 8 gm., separated by an interval of three weeks, was 
higlily effective. The 24 horses so treated remained well and active for nine 
months, while the 6 untreated controls had all died during the first three 
months. 
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“ No toxic symptoms or other evidence of constitutional Injury were observed 
to follow the administration of tryparsamid. On the contrary, pronounced gen¬ 
eral physical improvement was the rule. The treatment of animals in late 
stages of the disease offers only a problematical measure of success because of 
the marked involvement of the spinal cord, as evidenced by paralysis, and also 
because of the poor physical condition of the animals. It is suggested that the 
horse and mule may be the most important carriers of the disease and may 
serve as reservoirs of the infection from season to season. Two plans of pro- 

f 

cedure for the treatment and possible eventual eradication of the disease in a 
herd are suggested.” 

Bovine tuberculosis, L. Van Es {Nel>raska Sta. Circ. 23 (192i)f pp. 3-6(1, 
pl8, II, ftps, S), —^This is a comprehensive summary of information on tubercu¬ 
losis of livestock. A brief historical account first presented is followed by a 
consideration of the distribution and morbidity in European countries, as well 
as the United States. Tl\is is followed by discussions of the cause, virulent 
material, vehicles of infection, modes of infection, predisposing factors, lesions, 
symptoms, diagnosis, tuberculin, forecast and treatment, and economic im¬ 
portance; general principles and special methods of prophylaxis; its occurrence 
in other animals and in man; and the importance of meat and milk hygiene. 

Special report on dise.'ises of cuttle (U. S. Dept, Ag7\, Bur. ArUm, Indus., 
1923, rev. ed., pp. 563, pis. 50. Jigs. 24). —This is a revised edition of the work 
previously noted (K. S. R, 3(3, p. 881). 

Special report on diiseases of the horse {U. S. Dept. Agr., Bur, Anim. 
Indus,, 1923, rev. ed., pp. 629, pis. 42, figs. 18). —This is a revised edition of the 
work previously noted (E. S. R., 36, p. 884). 

On the cause of some chicken diseases, H. J. Stafseth {Michigan Sta. 
Qmrt. Bui,, 6 (1924), No. 3, pp. 129, 130). —This is a comparison, in tabular 
form, of the history or symptoms with the autopsy findings of diseases com¬ 
monly called roup or colds, going light, leg weakness, turning divsense, and blind 
ness. 

Prevalence of bacillary white diarrhea, II. J. Stafsicth and W. E. Mall- 
MANN (Michigan Bta. Quart. Bui, 6 (1924), No. 3, pp. 130-132, fig. i).— The 
authors present a map of the lower Peninsula of Micldgan showing the distri¬ 
bution of bacillary white diarrhea infection. 

An epizootic of bacillary white diarrhea in chickens [trans. title], L. 
Panisset and J. ViawB (Rev. G^n. M6d. V^t., 33 (1924), No. 385, pp. 19-21).— 
A brief description is given of a severe epidemic of bacillary white diarrhea 
occurring among 1 to IG-day-old chicks. Tlie microorganism isolated differed 
from Bacterium^ sanguinarium In that it did not form hydrogen sulphid nor 
produce acids from sugars, particularly lactose. It differed from B. pullorum 
In that there was no production of gas in the different carbohydrate media. 
Considerable success was obtained in the use of a vaccine prepared by heating 
to 60® 0. a 24-hour culture of the organism in physiological salt solution. The 
vaccine, which contained about 20 million bacteria per cubic centimeter, was 
injected in 0.5-cc. doses in fowls ami 0.1-cc. doses in chicks. Only one of the 
three fowls and one of the 25 chicks died following the Injection. 

Single tube method for determining carriers of Bacterium pullorum, F. 
li. Beaudettb (Jour. Amer. Vet. Med. Assoc., 64 (1923), No. 2, pp. 225-227).— 
This is an account of a test perfected at the Kansas Experiment Station, which 
Is equally as reliable as the old routine method and requires only one agglu¬ 
tination tube. By Its use the time required for incubation Is reduced by at 
least 24 hours. 
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Limberneck in chickens, L. P. Doyle (Jour, Amer, Vet. Med. Aesoc., 6S 
(192S), No. 6, pp. 754-768, flff. i).—This report of investigations at the Indiana 
Experiment Station led to the conclusion that the common source of the toxic 
substance responsible for limberneck is carrion, or maggots from carrion. Mag¬ 
gots evidently play a passive part in carrying the poison produced in carrion. 

“ Limberneck is an important cause of loss among chickens during the warmer 
portion of the year. Neither the fly nor the maggot is essential for the develop¬ 
ment of a toxin capable of causing limberneck. The toxic is^bstance in carrion 
and maggots is quickly destroyed by boiling. Polyvalent (types A and B) 
botullnus antitoxin did not protect against the toxin in carrion and maggots. 
Carrion and maggots from carrion are sometimes nontoxic for guinea pigs.” 

Attempts at Immunization of rabbits against fowl cholera by the cutan¬ 
eous route [trails, title], C. Ceknaianit (Compt. Rend. Soc. Biol. [Paris}, 90 
(1924), No. 7, p. 5S0). —Unsuccessful attempts at immunization against fowl 
cholera by cutaneous Injection of the vaccine are reported. 

RUEAL ENGINEERING. 

Daily river stages at river gauge stations on the principal rivers of the 
United States, H. O. Pbankenftei.d (U. S. Dept. Apr., M^eather Bur., Daily 
River Stages, J8 (1920), pp. 19 (1921), pp. 217; 20 (1922), pp. III+ 

268). —These volumes contain the daily river stages on the principal rivers of 
the United States for 1920, 1921, and 1922, and constitute the eighteenth, 
nineteenth, and twentieth of the series (E. S. R., 46, p. 688). 

Cutting down curing period for concrete roads, H. F. Olemmer (Engin. 
and Contract., Roads and Streets, 61 (1924), No. 2, pp. 288-290, figs. 5). —The 
results of an investigation conducted by the Illinois Division of Highways on 
the use of calcium chlorld in the hastening of tlie setting of concrete in roads 
are reported. It has been generally proved that calcium chlorid when used in 
the proper amounts does accelerate set and secures the same strength at the 
end of 14 days as can be obtained from the use of the various wetting methods 
in 28 days. Roughly, the action of this chemical is dependent upon its hygro¬ 
scopic properties and its resulting ability to attract moisture from’the air. 

The investigations of tlie effects of external treatment showed that surface 
applications of dry calcium chlorld were far superior to the external use of 
solutions of the chemical. Specimens cured in this manner had a modulus of 
rupture much greater than those treated externally with 30 and GO per cent 
solutions of calcium chlorld. 

Studies of the properties of calcium chlorid applied externally to concrete 
led to the belief that the chemical served to prevent the formation of transverse 
cracks caused by shrinkage as a result of its property of maintaining the 
moisture content of the concrete at a high percentage during the first 48 hours. 
Further studies in the laboratory showed clearly that the concentration of the 
calcium chlorld used in curing is not the important factor in scaling, but that 
the degree of tamping is the main cause. 

Treated surfaces showed an almost Imperceptible wear after an abrasion 
test, while the untreated surfaces showed a distinct depth of abrasion under 
the same number of revolutions of the apparatus. Compressive and transverse 
tests made in conjunction with the determination of wear again demonstrated 
the superiority in strength of the chemically cured material. The early in¬ 
dications are that greater strengths of concrete may be secured by the use oi 
external applications of calcium chlorid than by internal applications. 
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An orchard brush burner, W. L. Zink {California 8ta, Cite. 269 (1926), pp, 
10, fiffs, 11). —Practical information on the construction of an orchard brush 
burner is presented. 

Radiation characteristics of the internal-combustion engine, T. Midoley, 
JB., and H. H. McCarty (Jour. Soc. Automotive Engin,, H (1924), No, 2, pp, 
182-185, figs. 7).—Studies are reported which showed that the radiation pro¬ 
duced during internal combustion is a function of the chemical reaction in¬ 
volved to a much greater extent than are merely the temperatures of the 
gases. It is considered entirely possible that the high radiations recorded 
during detonation are as much a function of gas temperatures as they are 
of any difference in the chemical reactions involved. 

Control of detonation, G. A. Young and J. H. Holloway (Jouf\ Soc, Auto¬ 
motive Engin,, H (1924), No. 3, pp. 315-S18). —Studies conducted at the Purdue 
University Engineering Experiment Station on methods of controlling the 
temperature of the charge before and after the mixture enters the combustion 
chamber and before normal ignition occurs in an internal-combustion engine 
are reported. Previous tests made on a poppet valve engine and on a sleeve 
valve engine revealed the impracticability of applying the laboratory methods 
used at that time to commercial practice, and the need of eliminating difficulties 
Inherent in those methods of detonation control. The various changes made 
in the engine are described, including the special design of spark plugs. 

The conclusions drawn in tests covering a period of two years are that 
when reasonable care is exercised in maintaining the mixture, the spark 
plugs, the valves, and the combustion chamber at the proper teipperature, a 
compression pressure of 125 lbs. per square inch can be used without detona¬ 
tion by the addition of a small amount of anti-knock compound to the fuel, 
with enough increase in the efficiency of tlie engine to warrant the additional 
expense. All the commercial spark plugs used were found to be the first cause 
of detonation. Spark plugs could be designed and built which would operate 
at a temperature low enough not to produce detonation and yet be practical. 

Comparison of ideal and commercial carburetor characteristics, C. S. 
Keokbreis (Jour. Soc. Automotive Engin., /{ (1924), No. 3, pp. 286-301, figs. 
21), —In the first part of a contribudon from the Purdue University Engineer¬ 
ing Experiment Station, general information is presented to illustrate the 
ideal carburetor mixture requirements when using a fully developed accelera¬ 
tion device. In the second part computed data illustrate the carburetion re¬ 
quirements of various automotive vehicles for level operation and indicate 
the advisability of using straight-line mixtures. In the third part data are 
presented on commercial carburetors, the results of several devices are shown 
in detail, and the results of tests of 23 carburetors are reported. In the fourth 
part 11 devices are compared with the ideal carburetor at various speeds. 

The desired characteristics, as established, are that the engine must develop 
maximum power at wide-open throttle, maximum eflaciency must be maintained 
wherever possible, and proper acceleration must be provided when using eco¬ 
nomical mixtures. The carburetion requirements established are that vaporiza¬ 
tion and distribution must be correct in aU cases. An average of the vehicles 
of the 1.25-in. carburetor class required nearly the same mixtures at the lower 
flow rates as those of the 1-in. carburetor class. The variation was mainly that 
slightly richer mixtures were required at the same flow rates. The 1.5-ln. class 
was 7 per cent richer at certain lower flow rates. A straight-line mixture was 
found not to suffice for level road performance. 

In the commercial carburetor tests the carburetor test plant and the 4-cylin- 
der engine conditions showed the same characteristic metering results. The 
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actual values of the mixtures checked In most cases. Four carburetors out of the 
23 tested approached ideal metering refiuirements, and two of them nearly ful- 
illled these requirements. Critical or breakdown points in metering may occur 
at any flow rate, depending on individual carburetor design, and it is thought 
that most devices could be materially improved economically by providing means 
for full load compensation* for power. The constant vacuum type of carburetor 
showed maximum flow for minimum constriction, and the fuel-alr-proportioning 
type ranked seifond. The plain tube type, as usually designed, was found to be 
the most constricted. 

It was found that 2d per cent of the carburetors tested should allow maxi¬ 
mum power, 30 per cent should cause a high loss in power, and the remaining 
44 per cent only average power losses. The effect of the intake air tempera¬ 
ture upon any carburetor was found to depend on the type of carburetor, the 
method of air bleeding the fuel nozzle, tlie design ami number of fuel oritices, 
and the method of throttling the fuel delivery nozzle by the use of a needle 
valve. An increase in the air temperature usually caused an enrichment of the 
mixture, varying approximately from 5 to 15 per cent per 100® F. for ordinary 
conditions. 

It was further found that the normal carburetor as built and applied to 
automotive vehicles will show the i)est e(*onoiny at speeds of from 20 to 30 
miles per hour. The computed ideal mileage decreased with an increase in 
speed. 

Winter tests show' greater dilution with heavy fuels, J. A. C. Wauneu 
(Jour. Soa. Automotive Enyin., 14 (1924)y ^o. 2, pp. 151-161, figs. 10). —In a con¬ 
tribution from the U. S. Bureau of Standards the results of analyses of fresh 
crankcase oils and the dilution results are presented, and a comparison is made 
of those obtained under summer with those obtained under winter conditions 
from a large number of cars and trucks. 

The winter tests showed a slight increase in average fuel consumption for 
an incresise of 55® F. in the 90 per cent point of the distillation curves. This 
difference in economy is considered to be unimportant when compared with 
the estimated difference in the possible production of fuels of two extreme 
volatilities from a given quantity of crude oil. The more volatile fuels were 
superior as regards starting and general performance, and preference corre¬ 
sponded to the relative volatility arrangement between the 14 and 20 per cent 
points of the distillation curves. 

The less volatile fuels gave the greater dilution, and similar fuels gave 
greater dilution in winter than in summer. Within the mileage range covered 
by the tests, dilution appeared to reach an approximate ecpillihrium after com¬ 
paratively sliort runs. Actual crankcase oil consumption for all the tests aver¬ 
aged the equivalent of 476 miles i)er gallon. 

A report of a series of parallel runs with a commercial gasoline and a 
special winter fuel is appended. 

Mechanical friction as affected by the lubricant, L. H. Pomeroy (Jour. 
Soc. Automotive Engin., 14 (1924), Eo. S, pp. S07-S12, figs. 2). —Studies con¬ 
ducted to ascertain the relation of the lubricant to the internal friction of an 
internal-combustion engine at various speeds are reported. The principal 
sources of friction in an engine are enumerated as the crankshaft, camshaft, 
and connecting-rod bearings in rotation; the pistons and valves which slide; and 
the generator, pump, and distributor. 

The experimental results showed that a variation in the viscosity of the 
lubricant can easily account for a reduced mechanical efficiency and, conse- 
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quently, for the increased consumption of gasoline, and that the friction loss 
is proportional to the cubic capacity of the engine. On the other hand, the brake 
-mean effective pressure for the same horsepower is inversely proportional to 
the capacity. 

Tabular data are given showing the variation of the friction mean effective 
pressure at various speeds and at various temperatares of the water and oil, 
and the fuel consumption of the engine at part throttle and at varying oil and 
water temperatures. A method of calculating the reduction of the gasoline 
consumption, assuming a constant indicated thermal efficiency, is also advanced. 

Results as determined from friction curves and from actual tests suggest that 
the thermal efficiency is affected but little by the water jacket temperatures, 
and that the saving on account of thermostats and radiator shutters is caused 
almost entirely by reduction in the viscosity of the oil. While the water tem- 
lierature rises very rapidly, the oil temperature does not ordinarily rise more 
than 40° F. above atmosplieric temperature and after prolonged fast operation 
the rise amounts to about 90°. Thus to obtain a mean oil and water temper¬ 
ature of 170°, the atmospheric temperature must be about 80° at a si>eed of ap¬ 
proximately 40 miles per hour, while for ordinary slower operation the condi¬ 
tions of maximum efficiency Are not realized unless the atmospheric tempera¬ 
ture is about 180°, 

In a study of methods of keeping dirt out of the crankcase, it was found 
that certain oils that worked wa*ll under norinnl conditions became too viscous 
in cold weather. The proj^erty of oiliness increased in importance as the 
bearing surfaces more nearly touched each other, and especially when the 
engine was starting from rest. 

Viscosity of lubricants at high pressure and temperature, M. D. Hersey 
(Joar. 8 oc. Automotive Engin., H (/.92^), Eo. 2, p, 188, fig. 1), —Data on the vis¬ 
cosities of a number of lubricants over a greater range of pressures and tem¬ 
peratures than has hitherto been attempted are presented. They indicate 
especially how the viscosity varies with the temperature at high pressures. 

Slip, friction, and stretch tests for leather belting, L. C. Morrow {Amer. 
3/«c7i„ 80 No. 13, pp. Jf69^J^l'l, figs. 8). —Information on methods of test¬ 

ing leather belting for slip, stretch, and frictional characteristics is presented. 
An example of an overloaded belt running without tension on the slack side is 
described. 

Miniature threisher and separator, W. W. Mackik and A. II. Hoffman 
{Jour, Anier. Soc. Agron., 16 {19^), No. 1, pp. 57-60, pis. 2). —A new machine 
designed at the California Experiment Station for threshing and separating 
single bundle harvests from rod-row experimental plats is described and illus¬ 
trated. This machine will clean itself automatically without stopping between 
bundles. 

Dust explosion control difficult, H. W. Freveet {Iowa Engineer, 24 {1924), 
No, 6, pp. 5, 6, 26, fig. 1). —In a contribution from the Bureau of Chemistry, 
U. S. D. A., a summary is given of work conducted by the Department and 
other agencies on dust explosion control. It is pointed out that dust explosions 
and their causes are extremely hard to investigate because the force of the 
explosions destroys everything in the path, and because the widely varying 
dust mixtures which may cause the explosions are hard to keep in suspension 
for laboratory study. 

The devclo]>ment and future of electric milking iu New Zealand, L. 
Btrks {New Zeal. Jour. 8ci. and Technol., 5 {1922), No. 5, pp, 250--253, fig. 
jf).—Data on the development of electric milking in New Zealand are briefly 
presented and discussed. It is stated that the history of the development of 
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electric power milking has been the replacement of the standard 3 h. p. oil 
engine, driving the ordinary releaser milking machines, by a 3 h. p. electric 
motor. This amount of power was found to be largely in excess of that 
actually required, and even 1 h. p. operated sufficient milking machines to 
deal with a herd of a hundred cows. Since a large proportion of the herds 
range from 10 to 20 cows, a plant capable of milking 2 cows at a time Is all 
that is required. The final development is a compact type of machine capable 
of fulfilling this service and driven by a motor of only 0.25 h. p. 

Chimneys for heating boilers, A. G. King {Dom, Engin,, 106 (1924), No. 7, 
pp. 20-23t figs. 5). —Information and tabular data for use in the design of chim¬ 
neys for househeating boilers are presented. 

Relation of sewer trench width to load on pipe, G. C. D. Lenth {Engin. 
Ncws-Rec.f 92 (1924), No. 13, pp. 533-535, figs. 14). —Data from different sources 
on methods of pipe laying and the relaftive bearing values of the different meth¬ 
ods are siirnmariy.ed, and curves showing the loads in trenches of varying widths 
for different kinds and conditions of soil, computed from Marston’s forniula, 
are presented. 

A farm septic tank, W. B. Heiims and H. L. Belton (CaUfornia Sta, Giro. 
210 (1923), pp. 16, figs. 15).- Practical information on a small farm sewage dis- 
posiil system adapted for California conditions is presented. 

The radio receiving set, E. C. Sative (Michigan Sta. Quart. Bui., 6 (1924), 
No. 3, pp. 124-128, figs. 4)— Brief instructions relating to the construction of 
both simple crystal and tube receiving sets for use on farms are presented. 

ETJEAL ECONOMICS AND SOCIOLOGY. 

Rural economics and bookkeeping, F. Todako (Economia Huralc e Gonta- 
hilittl. Gasale Monferrato, Italy: Marescalchi Bros., 1924, 3. ed., ret?., pp. 
XJI-i-435, figs. 2). —The scope of the subject matter of rural economies is de¬ 
fined. The function and use of capital and cultural systems are set forth in 
detail in the first section. The second is devoted to farm account keeping 
methods and system.s. 

Adjusting x^roduction to meet home market demands in Blair County, 
Pa., II. B. Dunlap, B, H. Critchfiei.d, and M. V. Carroll (Pennsylvania Sta. 
Bui. 184 (1924), pp- 51, figs. 16). —An economic survey and analysis of the quan¬ 
tity of food consumed, the sources of supply, the manner of marketing, and 
the methods of transportation in Altoona, Pa., is reported upon. The first 
part of the publication is descriptive of facilities of distribution. A survey 
was also made of the agricultural production of Blair County farms to show 
to what exteht local producers were meeting the demands and how much read¬ 
justment was possible by farmers to produce profitably more of the commodi¬ 
ties demanded. The second section comprises the production data, which were 
secured from 252 representative farms. These bear upon price trends, yields, 
production, acreage, and carlot movements of recent years. Dairy and poultry 
products, potatoes, vegetables, fruits, meat x)roducts, and cereals and hay are 
the commodities studied. The concluding section gives recommendations. 

It is noted that as the farming of this region has sliifted to dairying, i>oultry 
raising, i)otato growing, and in the river bottom sections to tnick crops and 
berries, farm Incomes have become steadier and more certain. 

It Is recommended that more attention be given to the keeping of accounts 
on the farm; and, with reference to changes in farming practice's, more effi¬ 
cient dairy production rather than an increase In the number of cows, more 
attention to the production of heavy dressed poultry and first-class eggs, 
good quality potatoes, and the substitution of more profitable crops, especially 
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corn, oats, barley, and alfalfa, for a portion of the present wheat ai*ea are 
advised. The opportunity for truck crop production under carefully consid¬ 
ered conditions is pointed out, and growers are urged to improve the quality 
of market apples. 

Labor requirements of Arkansas crops, A. D. McNair (U, S. Dept, Agr, 
Bui, 1181 {192i), pp. 64, figs. 5/).-—This presents in graphic and tabulated form 
data as to the quantity of man and horse labor expended on ear?h, of the 
important cr()i)s raised in Arkansas, distributed by months and by operations. 
All charts are made on the basis of 10 acres except those for a few fruit 
and vegetable crops and for rice, which are made on the basis of 1 .acre and 
100 acres, respectively. For the most important crops, such as cotton and 
corn, several charts for different parts of the State are shown, because labor 
requirements on a single crop vary according to soil, latitude, and otlier condi¬ 
tions. For inuskmelons, watermelons, and sweet potatoes there aie two 
charts each for different conditions. For strawberries and blackberries there 
are charts for the year of planting and other charts for the bearing crops. 
For oats there are charts for spring-planted and fall-planted oats. For wheat 
there is a chart for wheat planted on oat stubble and one for wheat planted 
after a crop of cowpeas. For cowpea hay there is a chart for an early- 
planted crop arid another for a late-planted or second crop after small grain. 

In gathering these data the survey method was used. At the beginning of 
the year 1914, the author obtained estimates of labor on cotton and corn from 
29 farmers in Faulkner County, Ark., and then asked the same farmers to 
keep labor records. These fanners were visited once a month and the records 
inspected and collected. An estimate is made of the difference between the 
results obtained from the records and from the estimates, and it is held to be 
too small to influence the conclusions drawn. In gathering the data on labor 
requirements, it was found that an average of the estimates of 6 farmers was 
not materially different from an average of 10 to 12 estimates, hence 6 was 
the average number used. Readers are cautioned to make allowances for 
soil, weather, weediness of land, stumps and stones, length of rows, size of 
teams or power units, changed practices, and adjustment for yield in their 
interpretation of these tables and charts. 

A skeleton form for the calculation of approximate costs is given and illus¬ 
trated by being applied in the case of data for the production of cotton in 
Pulaski County, Ark. Directions are given for calculating crop systems from 
the labor standpoint for 30 and for 45 acres of land. A table is presented 
showing in the descending order of quantity the man labor required on 1 acre 
of the various crops. 

Agricultural tribunal of investigation.—Second interim report, W. J. 
Ashley et al. {London: Oovt„ 1923, pp, [214-6).— The opinion is recorded that 
more corapi^hensive measures than those suggested in the earlier report (B. 
S. R., 49, p. 388) are immediately necessary if a further substantial decline in 
the tillage area in Great Britain is to be avoided. The group concludes that 
either a guaranty or a subsidy would be necessary, and a sclieme which com¬ 
bines a subsidy on all arable land with an additional subsidy on land under 
wheat is recomtnended. The restoration of the district agricultural wages 
boards is also favored. 

The wheat crisis, J. L. Coulter (Quart. Jour. Univ. N. Dale., H (1923), No, 
1 , pp. 3-26). —The crisis among the wheat growers of the Northwest is said to 
be due to the war policy of tlie-United States and the failure to continue 
emergency measures through the period of readjustment. 

Certain differences between the great central winter wheat area and the 
Northwest spring wheat area are pointed out. The author spent a month dur- 
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ing the harvest and threshing season in the grain belt States, and his observa¬ 
tions are set down here. His conclusions are that the farmers of North Da¬ 
kota must continue to reduce their wheat acreage, substituting corn, potatoes, 
pasture, alfalfa, hay, and livestock; that they must produce large yields where 
they do plant wheat; and that they must improve their marketing, help in the 
campaign to increase the consumption of wheat products, keep the poorest 
product at home for feed, and support any movement designed to improve the 
foreign market and secure beneficial legislation. The autiior then touches upon 
legislation, the war situation, and long-time poli(*ics in connec;tlon with the 
problem of the wheat growers of the United States. 

The world’s wheat in October, 1023, J. Wilson {Liverpool: Northern Pub. 
Co., Ltd,, 1923, pp. 29 ).—Statistical notes are offered with regard to the pre¬ 
war averages of yields, imports, and consumption for European and non- 
ICuropean countries winch seemed likely to import and to export wheat in 1923, 
together with tabulations of yields and iinporls and exports for later years and 
o(?ean freights and prices. 

Crown lands and land settlement, M. II. de Kock (In The RchuHs of Gov- 
ermnent Ownership in South Africa. Cape Town: Juta Co., Ltd., 1922, pp. 
119-139 ).—Notes are furnished .setting f(>rth the administration of Crown lands 
and various land settlement schemes in South Africa ar»d reporting the revenue 
therefrom. 

The report of the section on colonization of the Congress of Colonial 
Organization (6'oa///v\y de VOrganisation Cohmiale, 1922. Conipte Rendu et 
Rapports, vol. 2, pt. 3, Section do la Colonisation. Marseille: Commis. G6n. 
K.Tposition Colonlale, 1923, pp. 323 ).—A number of papers relating to French 
colonization in nortliern Africa, Madagascar, Indo-China, and other sections 
are imhlished here as i)resented before tlie section on colonization of the Con- 
gres.s of (’olonial Organizatioii at Marseille in 1022. 

[Agricultural credit in Rrazlll {Annaes do Primeiro Cotigres.^o de Inspeo- 
ii)rcs Agricolas, 1922. Rio de Janeiro: Min. Agr., Indus, e Com., 1923, pp. 258, 
pi. 1 ).—The reports yaihlished here were presented to the Congress of Agricul¬ 
tural InsiH'ctors at llio do Janeiro in September, 1022. The advantages of so¬ 
cieties of the llaiffeisen and Luzzatti types are set forth, and reports are sub- 
rnith'd covering the organization and oi)erutions of the Federal district bank, 
organized in February, 1010, and numerous similar institutions of llrazil. 

[The Land and Agricultural Hank of the Union of South Africa!, M. II. 
DE Kock (In The Results of Government Ownership m South Africa. Cape 
Town: Juta d Co., Ltd., 1922, pp. 110-118 ).—These pages of a treatise on Gov- 
eiunient ownership in the Union of South Africa present an account of the 
operations of the land bank instituted in October, 1912. 

Rural credit and community settlement bill {Sydtiey: N. S. Wales [Dept. 

1923, pp. 106, pi. 1 ),—^The text is given of a bill, introduced in 1922, in¬ 
tended to provide for community .settlements and rural credit and to authorize 
the establishment of rural cooperative associations in New South Wales, to¬ 
gether with numerous addresses explanatory of the bill and papers and notes 
relating to agricultural credit and community settlement in other countries 
os well as in that for which the legislation was designed. 

A minimum wage for agriculture, A. C. Pigou (In Essays in Applied Kao- 
notnics. London: P. S. King d Son, Ltd., 1923, pp. Jil-58 ).—Reasons are ad¬ 
vanced for a belief that a considerable number of agricultural laborers are 
paid less than a ♦living wage. K discussion follows of the efficacy of a legal 
system of minimum wages as a remedy. 
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Report of the Federal Trade operations of 

grain exi)orters.—I, Interrelations and profits, N. B. Gabkill kt al. (Wash¬ 
ington: Oovt., im, vol, i, pp, XXrX-\-123).—An investigation made pursuant 
to Senate Resolution 133, Sixty-seventh Congress, second session, is reported 
upon. This volume deals with the interrelations and profits of grain exporters 
in 1920 and 1921. Profits were ascertained for most of the large exporting 
companies, excepting those located on the Pacific coast and in Baltimore, and 
for the bulk of the export grain trade. 

Some of the outstanding facts presented here are as follows: (3) The 
business of export concerns whose records were examined was not homogeneous, 
and there were marked differences in the fiejd of operations of different com¬ 
panies. (2) The bulk of the grain exported from the United States is handled 
by a comparatively small number of firms. (3) A large proportion of it was 
handled in 1920 and 1921 by foreign houses with branches in this country and 
by American concerns wholly or partly foreign owned. (4) There were three 
especially important groups of domestic controlled companies engaged in the 
grain exporting business in 1921. (5) There is very little fixed Investment in 

plant, almost all the funds employed being in liquid form and a large propor¬ 
tion borrowed. 

(6) The average profits of 13 companies, whose principal business was 
exporting, were 58 per cent on their capital stock, surplus, and reserves in 
1920 and 30 per cent in 1921 (including gains or losses on transactions in 
futures). The average rate of return on capital stock, surplus, and reserves 
excluding gains or losses on futures was almost 53 i)er cent in 1920, while 
there was a loss of over 8 per cent in 1921. (7) The companies known as 

fobbers selling grain for export free on board vessel at the port of shipment 
had somewhat smaller average profits than exporters in 1920 and higher profits 
in 1921, the average for 7 companies in 1920 and 8 in 1921 having been over 
88 per cent in both years. (8) For individual companies the financial results 
of both exporters and fobbers during 1920 and 1921 varied from considerable 
losses to large profits. 

(9) The average profit per bushel for different grains was generally larger 
in 1920 tlian in 1921 for exporters. The average for wheat, excluding gains 
or losses on futures, was, respectively, 8 and 0.3 cts. in the two years. The 
total average profit including futures was 7.7 and 2.7 cts. per bushel. On 
rye the exporters made an average profit of 2.7 and 0.0 cts., respectively, in 
1920 and 1921, excluding gains or losses on futures. Including the latter the 
average profit was a little over 4 cts. on rye in the earlier year, while there 
was no change for 1921. An average profit per bushel on com excluding gains 
or losses on futures was 1.2 cts. in 1920, but the exporters made a loss of 
1.3 cts. in 1921. The average net loss including futures was 1.4 cts. per bushel 
in 1920, with a profit of only 0.1 ct. per bushel in 1921. (10) For fobbers 

the average profits on wheat did not vary as much as for the exporters and 
were around 5 cts. per bushel in both years. Including or excluding losses or 
gains from futures. For rye their average profits were likewise about 25 cts. 
per bushel in 1921. For com they lost on the average more heavily than the 
exporters in 1920, but made somewhat better transactions in 1921. 

Report of the Federal Trade Commission on methods and operations of 
grain exporters.—11, Speculation, competition, and prices, V. Mubdock et 
AL. (Washington: Oovt,, 1923, vol, 2, pp, XLr+264, pis, i8).—This volume com¬ 
pletes the study of the export grain business noted above. Prom information 
obtained from 12 speculators and 9 cash grain dealers who hedged their mer¬ 
cantile transactions and from other data, the commission concludes that while 
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speculation frequently caused injurious breaks in wheat prices the extensive 
decline of the contract grade of wheat at Chicago from an average of about 
$2.85 per bushel on July 17, 1920, to a little over $1 on September 14, 1922, 
was due mainly to other factors, Including supply and demand, rather than to 
speculation or manipulation. The advance of about 60 ctsl per bushel in 
May, 1921, wheat futures w^as due to a so-called “natural corner,” while the 
large Increase of about 40 cts. per bushel In May, 1922, wheat futures during 
January and February, 1922, resulted chiefly from a wave of sfKiculative buying. 

An examination of the correspondence files of the more Important grain ex¬ 
porters, merchants who sell free on board vessels at the seaports, and eleva¬ 
tor companies showed that in the sale of grain for export there was keen 
c<)mpetiti(m. 

The severe decline in the prices of grain in 1920 and the very low prices in 
1921 were due largely to the various adverse factors in thp general situation of 
the world market. 

The evidence of this inquiry supports the fact of the Inadequacy of public 
elevator capacity and the ne<‘essity of lower storage rates to afford the grain 
producer and mercliant necessary marketing facilities and to prevent price 
manipulations. 

A number of recommendations are submitted. 

Marketing southern-grown sweet potatoes, G. O. Gatlin ( V. S. Dept. Agr. 
Jiul. 1206 (1924)f pp- 4^t ^0). —A rapid increase in sweet potato production 

in the Southern States since 1914 is noted, being attributed largely to the 
movement for diversification in the Cotton Belt and the development of prac¬ 
tical sweet potato storage houses. Storage facilities are described by sections 
of tlie sweet potato growing area. 

It is estimated tiiat of the 1920 crop 3.7 per cent of the total production in 
the Southern States was shipped in car lots, 19.8 per cent sold in small lots 
in ncar-l»y markets, 37 per cent consumed on the farms. 9.5 per cent fed to 
livestock, 5.5 per cent saved for seed., and 2.5 per cent lost from freezing, dis¬ 
ease, and other causes. Statistics of car lot shipmeuts by States of origin 
for the crop years li)li>-20 to 1921-22, inclusive, are tahulated and discussed. 
Grading, packing, loading, and shipping methods are descril)ed in detail. 
Sales are said to have been generally l)y shipments on consignment and wire 
sales. These and oilier methods are noted. Growers and shippers are urged to 
adopt advertising campaigns and to organize for ctM)i:>erative marketing. Fed¬ 
eral services in marketing are set forth. 

Marketing eggs, R. U, Slocum (U. 8. Dept. Agr., Farmers' Bui. 1378 (1924), 
pp. 11+29, figs. 16). —Maps and tabulated statistics are given setting forth tlie 
egg production *of the United States, prices, cold-storage holdings, and the 
number of cases of eggs received at the five principal markets from different 
States during 1922. Marketing and market channels are discussed, the egg 
structure and composition is described, and factors affecting the quality of 
market eggs are set forth. Directions are given for candling and grading, 
and commercial grades are outlined. Various types of egg packages are de¬ 
scribed and illustrated, as are also methods of packing. Finally, attention is 
given to shipping, preservation, and cold storage of eggs. 

Farmers’ Market Bulletin (North Carolina Sta., Farmers* Market Bui, 11 
(1924) i No. 68f pp. 8).—The usual classified list of products which farmers have 
for sale Is presented. 

The Naval Stores Act and regulations for its enforcement (U. 8. Dept 
Agr., Miso. Circ. 22 (1924), PP* S).—^The text of the act establishing grades of 
naval stores, preventing deception in transactions in naval stores, regulating 



94 


EXPERIMENT STATION RECORD. 


rVol. 51 


traffic therein, and for other purposes, which was approved March 3, 1923, is 
published, together with the regulations for its enforcement, effective March 1, 
1924. 

[The aicricultural products and industries of modern Brazil], W. Ho- 
WAiiTH (dn Modern BrazU. Liverpool: 0. Tinlinff <C- Co., Ltd., 192S, pp. 71-9S, 
pis. 2). —Statistics of the production of the si)ecific items of agricultural prod¬ 
uce of Brazil are summarized in these pages. 

Rrussia's agricultural concessions (Russ. Rev., 1 (192^), No. 12, pp. 25$- 
255). —A number of agreements, ratified by the Russian Council of People’s 
Commissars, making concessions of land to groups pf cultivators and i)roviding 
credit for agricultural operations are briefly described. 

Agriculture and forestry [in Rumania] (?/. <8^. Dept. Com., Bur. Foreign 
and Dom. Com., Spec. Agents Ser., No. 222 (1924), PP- 87-103, pis. 2, figs. 4).— 
Tabulated data and notes based largely on material from the American Con¬ 
sulate, Bucharest, are embodied in this section of this handbook on Rinnaniti. 

An economic r^sum^, 1024, G. Mortara (Prospettwe Feonomichc, 192^. 
Milan: IJniv. Bocconi, 1924, pp. XVI-4^478, figs. 43).—This estimate of the eco¬ 
nomic and commercial resources of Italy continues the sei’ies prevhnisly noted 
(K. S. R., 49. p. 093). 

Agricultural statistics of the State of Colorado, 1023 (Denver: State ltd. 
Immig., 1924, PP- 84, figs. 24). —Current statistics continuing the re])orts previ¬ 
ously noted (E. S. R., 49, p. 392) were collected and compiled coo]>eratively as 
before. 

Agricultural statistics [for Scotland], 1022, ,1. M. Ramsay (Scot. Agr. 
Statis., 11 (1922), Nos. 1, pp. 49; 2. pp. 51-73; 3. pp. 75-102). — These annual of¬ 
ficial statistical reports of agriculture for Scotland continue the s(»ries jwevi- 
ously noted (E. S. R., 48, p. 793). 

Rural church life in the Middle West, B. Y. Landis (Neiv York: George 
H. Doran Co., 1922, pp. figs. 36). —The two counties which wore sur 

veyed for this report in the Toivn and Country Series (E. S. U., 48, p. 493) are 
Jennings County, Ind., find Clay County, Iowa, selected as representative of 
large sections of the Middle West. Community life and economic and social 
tendencies are set forth. A composite picture is given of tlie religious condi¬ 
tions and the work of the Protestant town and country cliurches in these 
counties, illustrated with charts based upon data from Clay County. The 
appendixes present the methodology of the survey and the definitions employed, 

. and include also in tabular form the major facts for each county as revealed 
hy the investigation. 

An economic survey of a rural parish, J. P. Howfxl (London: Oxford 
Univ. Press; New York: Oxford VnJtv. Press, Amer. Branch, 1923, pp. 31).~A 
survey was made in 1917 of a parish in England of approximately 8,000 acres, 
with a population of from 800 to 900 inhabitants. This report of it sets 
forth systems of fanning, the distribution of holdings, the intensity of labor 
and of production, the standard of farm equipment, bousing conditions, and the 
value of property. Tlie appendix gives briefly the nature of the individual 
holdings. 

A Christian program for the rural community, K. L. BnTTERFiEij) (Nash- 
viUe, Term.: Lamar d Barton, 1923, pp. 188).—These five chapters were deliv- 
ered at the Southern Methodist University as the Fondren I^eitures on 
Christian Missions. I^repared from the standpoint of the layman, they Indicate 
the principles involved in a program for making country life, inatltuUons and 
group effort more acceptable. The application to rural affairs of a business 
educational, social, or religious nature^of fundamental Christian principles is 
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urged. Tbe author holds that this is a distinct and serious challenge to the 
American country church and its responsibility in the matter of community 
development 

Rural planning: The social aspects of recreation places, W. 0. Nason 
{U. S. Dept, Agr., Farmers' Bui, 1388 {1924), PP- /i+SO, figs. 10). —The actual 
experiences of rural communities and rural organizations in making parks, 
athletic fields, and picnic grounds are related here. Rural planning and social 
features of certain present-day farm colonization projects are presented. 

Community score card {Washington: V. Bur. Ed., 1924, PP* III+Sl ).— 
This score (‘ard has been designed by the Federal Oouncfil of Citizenship Train¬ 
ing to direct the attention of communities to important factors in their organi¬ 
zation and maintenance. Items are arranged under the five heads of mental, 
health and physical, vocational, patriotic, and social and moral development 
In some cases slightly different scores are offered for urban and rural com¬ 
munities. 

AGEICULTUaAL EDUCATION. 

The teaching of household management In Italy, G. Costanzo {Intematl, 
Rev. Agr. Econ. [Rome], n. ser., 1 {1923), No. 4^ PP- 34S-356). —The courses in 
household management offered at the Royal Training College for Women at 
Udine, the Rergnmo Household Management and Domestic Science Training 
College, and the Milan Humanitarian Society’s courses of instruction are briefly 
set forth. The first girls’ school of farm work and household management, 
founded in 1002 at Niguarda in the Province of Milan, and similar institutions 
establi.slied at Florence in 3iK)8 and at Atina in 1021 are described. This 
subject is taught also In the women’s vocational schools, which are of two 
grades, and special steps have been taken by agricultural o.ssociations to pro¬ 
vide such instruction. Reference is made to certain of the latter schemes. 

Home demonstration work in France, O. Poweij. {Jour. Home Econ., 16 
{192ft), No. 4f PP- 171-176). —The principal activities related here are the public 
demonstrations and exhibitions prepared by a traveling unit under the direction 
of the author teaching the various phases of home demonstration work, the 
training of two French girls on scholarships for six months in the United 
States, and their later work in the organization of clubs among French women 
and girls. 

Practical animal husbandry courses [trans. title] (Bol. Agr. Tdc. y Econ, 
[Spain], 16 {1924), No. 182, pp. 164-110). —Regulations and the programs of 
three groups of special short courses which have been noted elsewhere (E. S. 
R., 50, p. 509) are given here. 

The preparation of a poultry Judging team at Purdue University, L. H. 

ScHWAETz {Poultry Sci., S {1928), No. 1, pp. 22-24^ fiO- i).—The methods of 
training followed in an intensive course are briefly described. 

Marketing poultry products, E. W. Benjamin {New York: John Wiley d 
Son^, Inc.; London: Chapman dHall, Ltd., 1923, pp, VII328,pis. I,fig8. 134 )-— 
An introduction to this technical handbook and reference gives a brief sum¬ 
mary of domestic and foreign production, trade, and consumption of poultry 
products. Chapters 1 to 11, inclusive, deal with quality of eggs; grading, 
packing, and shipping eggs; quality and preparation of poultry; grading, pack¬ 
ing, and shipping poultry; preservation of eggs and poultry; distributors, their 
work and facilities; cooperative enterprises; prices and market reporting; 
the table supply; advertising and selling; and education and the Government. 
An extensive bibliography is included. 
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Handbook of the extension service of the New York State College of Ag« 
ricnltnre at Cornell University {Ithaca: N. Y. State Col, Agr,^ 192Sj pp, 
figs. 17), —This handbook, assembled by E. A. Flansburgh, is designed to bring 
together reference material relating to established practices and policies in 
extension, forms of organization, methods of procedure, laws relating to the 
work, statistical data, and other matters. 

Extension work in agricultnral engineering, 1922, G. R. Boyd (17. S . 
Dept, Agr,, Dept. Circ, 270 (1924), PP- fd, figs. J2).—The chief extension activi¬ 
ties in rural engineering carried on in 1922 were prevention of soil erosion, 
the drainage of swamp and wet lands, irrigation of arid or seraiarid lands, 
construction of better and more economical farm buildings, selection and care 
of farm machinery, construction of better and more convenient farm homes, 
and clearing of lands. Progress in teaching these various phases of the work 
is reported upon here. 

Engineering projects are divided into two clashes, the strictly techpical and 
the nontechnical or practical. In the first class are placed those subjects, such 
as drainage, irrigation, power development, and architecture, which can be 
adequately treated only by one who has had technical education along one or 
more of these lines. The second class Includes terracing and soil-sa v iiig dams, the 
care and operation of farm machinery, and the use of shop tools, all of which 
may be taught in a comparatively short time to large groups of people. These 
may well be taught by short courses, schools, or by demonstrations to groups 
of people. No subject should be Included in this class which can not be com¬ 
paratively well mastered by the average man within a short time. Such other 
subjects as land clearing, ditching with explosives, and home water supplies 
lend themselves to this method of instruction. 

MISCELLANEOUS. 

Biennial Report of Missouri State Fruit Experiment Station, 1021—22, 

P, W. Faukot (Missouri Fruit Sta. Bien. Rpt, 1921-22^ pp. [7]). —This contains a 
financial statement for the biennial period ended December 31, 1922, and a 
report of the director of the station. 

Quarterly Bulletin of the Michigan Experiment Station, edited by R. S. 
Shaw and E. B. Hill (Michigan Sta. Quart. Bui., 6 (1924), No. 3, pp. 81-142, 
figs, 16), —In addition to articles abstracted elsewhere in this issue, this num¬ 
ber contains the following: Potato Varieties, by H. C. Moore; More about 
Robust Beans, by H. C. Rather; Fertilizing Heavy Soils in Southwestern Michi¬ 
gan and Fertilizing Light Soils in Southwestern Michigan, both by G. M. 
Grantham; Tomato Variety Tests of 1922 and 1923, by R. E. Loree; College 
Livestock at 1923 International, by W. B. J. Edwards; Growth of Roadside 
Trees, by A. K. Chittenden; Meat Inspection in Michigan Cities, by R. A. 
Runnells; Rotation of Chemical Elements in Agriculture, by W. Giltner and 
R. M. Snyder; and The Septic Tank and Tile Sewage Disposal System. 

Bimonthly BuUetin of the Western Washington Station (Western Wash- 
ington Sta, Bimo, Bui, 11 (1924), No. 6 , pp, 113-136), —In addition to an article 
abstracted elsewhere in this issue, this number contains brief articles entitled 
Contagious Abortion—Prevention and Control, by J. W. Kalkus; The Clovers 
and Alfalfa In Western Washington, by M. B. McCollam; Contagious White 
Diarrhea, by W. T. Johnson; Fertilizers for Berries and Why Sweet Cherries 
Do Not Set Fruit, both by H. D. Locklin; Spring and Summer Spraying Pro¬ 
grams for Western Washington, by A. Frank; Asparagus Culture; and Planting 
Directions for Field and Garden Crops—Spring 1924. 



NOTES 


Alabama College and Station.—M. ,1. Fimchess, acting dean and diro<*t()r 
for several months, luis been appointed dean and direc’tor. Dr. F. L. Thomas, 
acting head of the departnnmt of zoology and entomology in the college and 
acting entomologist in the station, has accepted a position as head of the depart¬ 
ment of entomology in the Texas College, beginning May 1. 

Arizona University and Station.—Dr. A. K. VinsoFi, assistant profeasor of 
agricultural ciiernistry and assistant agricultural chemist, has been appointed 
chemist in the technical service of the Haitian Department of Agriculture, now 
i)eing organized at Port au Prince, of which Dr. George F. Freeman is director 
general. 

II. li. Streets lias been appointed assistant professor of plant patliology, be¬ 
ginning alK)Ut August 1. M. F. Wharton, assistant professor of horticulture 
in Purdue University, has been appointed instructor in horticulture and 
has entered upon Ills duties. 

Arkansas University and Station.—lii addition to an increased appropria¬ 
tion for tile general maintcnanci^ of the College of Agriculture, five special 
appropriations have been made for the development of the station farm, in¬ 
cluding $5,0(10 for five small cottages for laimrers, $0,000 for installing a per¬ 
manent water system, and $4,iKXl for tiling, fencing, and repairs. 

California University and Station.—Dr. E. D. Merrill, dean of the College 
of Agriculture, has been appointed director of the station, beginning May 13. 

Experiments in tla^ manufactur(‘ of Hoqiiefort (•l!e(‘se from goat’s milk by 
the dairy industry division in cooperation with the Dairy Division, U. S. De¬ 
partment of Agriculture, are reported as very satisfactory. The experiments 
have included mixtures of cow’s and goat’s milk, as well as goat’s milk alone. 
The quality of cheese manufactured from goat's milk or fnmi goat’s milk to 
which from 15 to 25 jier cent of cow’s milk has been added,has been equal to 
tb(‘ imi>ort(‘(l clause. Since the temperature and moisture nHiulrcraents for 
manufacttiriiig this cheese are very exacting and demand the use of artificial 
refrigeration, it is believed that the process is adaptable only to factory condi¬ 
tions, where sufficient milk is available to keep at least one man fully occupied. 
A pubficatiou is to be prepared giving tlie details of manufacture. 

Georgia Station.—F. U. Edwards has lieen apiointed animal husbandman 
vice D. G. Sulliiis, resigned .Tuly 1. 

Illinois University and Station.—A res{)iration calorimeter, said to be the 
third for exfKwimentation with large animals in tliis country, is being installed 
primarily for use with steers and small horses. A novel feature is the hanging 
of the chamber on hoists which are lowered into an air-tight water seal. 

W. A. Foster has been appointed assistant professor of rural architecture 
io the department of arcliitecture of the university. 

Purdue University.—G. W. Cochran has resigned to become professor of 
horticulture and liorticulturist in the Oklahoma Cellege and Station. 
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Iowa College.—Miss Ruth O’Brien, for the past seven years specialist in 
textile chemistry, has been appointed specialist in clothing; and textiles in the 
Bureau of Home Economics, U. S. Department of Agriculture, beginning June 
15. A new division of the bureau is being organized, major efforts for the 
present being directed toward obtaining facts tliat will lielp the home maker 
in better irlothiug selection and care". The effect of manufacturing processes on 
fibers, the simplification of garment construction, and the relation of clothing 
to health are among tlu? prol)lems that have l)e(;n suggested for study. 

Maryland Station.—The James Todd lial)oratory for animal hust)audry 
pathological investigations was formally dedicated and opened June H. This 
laboratory is a converted stwum plant and is at present investigating the eflfi- 
cacy of ozone in the treatment of tuberculosis. 

Massachusetts College and Station.—Dean E. IVl. Lewis has been appointed 
acting president of the college, beginning August 1. 

The State appropriation for maintenance of the station has been increased 
from $84,750 to $94,000. This is exclusive of all control work, for which 
$,31,100 additional has been appropriated. 

Robert L. Coffin, investigator in agriciiltims has resigned, effective June 
30. Gerald M. Gilligan has been appointed assistant (*heniist vi(re C. O. Dunbar, 
beginning July 1. 

Michigan College and Station.—G. VV. Putnam, crops spetdalist, has l>een 
transferred to the Upper Peninsula Substation at Cluitliam as dirtndor. D. L. 
McMillan, the former superintendent, has been appointed county agent in 
Chippewa County. 

H. M. Wtdls, assivStant in horticulture, has been appointed superintendent 
of the Graham Plorticultural Substation at Grand Rapids vice H. D. Hootman, 
who lias become extension specialist with headquarters at East LaiKsing. E. P. 
Lewis, instructor in horticulture and assistant h(»rticulturist, has resigned and 
has been succeeded by J. B. Edmonds. 

Missouri University and Station.— A memorial booklet has been recently 
issued by former students ami associates of the late Dr. .1. Whitten, for 
23 years head of the department of liorli(Milture. The hookhq, contains trib¬ 
utes to Dr. Whitten from President Emeritus J. C. Jones, Dean E. B. Mum 
ford, T. J. Talbert, and H. E. Major. 

Cornell University,—Dr. H, C. Jackson, assistant professor of dairy in^ 
dustry, has resigned to accept a position with the Bureau of Dairying, U. S. 
Department of Agriculture. E. S. Hewlett has resigned as instriuttor in 
X)omology to become assistant horticulturist in the Oliio Station. 

New York State Station.—The 1924 legislature ai)i)ropriated for the use of 
the station $257,790, an iiicrea.se of $7,755 over the 1923-24 budget. Th(^ legis¬ 
lature also provided an item of $315,000 for a new liorticultural laboratory 
building and equipment, but the item was vetoed by Governor Smith as “ un¬ 
essential.” 

Ohio State University and Station.—An exhibit of several carloads of 
livestock fed at the station in connection with its experimental work was made 
at Washington Court House June 6 in observance of livestock day. The pro¬ 
gram was in charge of the university, the station, and tlie Eayette Producers 
Company and, after a number of addresses, closed with the disposal of the 
ateers at auction. 

Oklahoma College.—Tlie graduating class at the recent Commencement 
numbered 145, of whom 30 received the degree of bachelor of science in agri¬ 
culture and 28 in home economics. 
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Pennsylvania College and Station. —^W. B. Combs, associate professor of 
dairy husbandry and associate dairy husbandman, has resigned, effective July 
15. Harold S. Newins has been appointed professor of wood utilization. 

Virginia Station. —The legislature has appropriated $62,900 for the fiscal 
year which began March 1, 1924, and a like amount for the ensuing year. 
Allotment has also been made through the State department of agriculture of 
$9,675 and $9,055, respectively, for the two fiscal years for the support of the 
substations in Augusta, Henry, and Charlotte (.bounties. The net increase in 
State support for the work of the station for the new biennium is slightly 
over 20 per cent. 

Enlarged Representation of the United States in the International 
Institute of Agriculture. —Under legislation included by Congress in the 
deficiency appropriation act, approved April 2, 1924, provision was made for 
an increased representation of this country in tiie institute through the admis¬ 
sion of Hawaii, tlie IMiilippines, Porto Rico, and the Virgin Islands. At the 
seventh biennial session of tlie geuornl assembly of the institute held in Rome 
IMay 2-10, a total of 19 delegates was credited to this country, tlie delegation 
including Dr. H. C. Taylor, Chief. Bureau of Agricultural P^conoraics, U. S. 
Department of Agriculture; Dr. A. W. Gilbert, Cominissiouer of Agriculture of 
Massachusetts; O. K. Bradfute, Ihesident, American P'arm Bureau Federation; 
W. II. Stevenson, Vice-director. Iowa Station; Dr. J. G. TJpman, Director, New 
Jersey Stations; C. W, Holman. Secretary, National Board of Farm Organiza¬ 
tions, and National Milk Producers’ Association; W. J. Robinson, President, 
Washington Wheat Growers’ Association: B. W. Kilgore, Director, North Caro¬ 
lina Station; Mrs. C. B. Ware, Secretary, American Committee for the Inter¬ 
national Institute of Agriculture; Dr. Tail Butler, Tlie Progressive Farmer; 
p}. L. Harrison, Manager, P^urnier.s’ Union Cooperatives; Dr. E. G. Nourso, 
Institute of Economics; Dr. D. P. Myers, Corresponding Secretary, World 
Peace P^'oundation; 1^. H. Parker, World Agriculture Society; J. A. Becker and 
G. C. holder. Bureau of Agricultural Economics: K. A. P\>ley, Agricultural 
(k>imuissioiier, London; Hon. M. T. Herrick, Aml)assador to PVance; and Hon. 
il. P. P’letclier, Ambassador to Italy. 

Additional Experiment Stations in Brazil. —A dtHTee of April 2 autliorizes 
the establisliment in tlie State of Rio Grande do Sul of a central agricultural 
experiment station to supplant three small stations at Bagt^, Alfredo Chaves, and 
Caxias. The new station is to have sections devoted to the culture of wheat, 
oats, barley, flax, sugar, and oll-l>earing seeds. Another decree of the same 
date provides for the establishment of a similar station at Ponta Grossa in 
the State of Parantl to study and give practical demonstrations regarding the 
cultivation of wheat, rye, oats, barley, and flax. 

The new stations will be located in the center of the best cereal district of 
Brazil, and illustrate the policy of the Government to stimulate cereal produc¬ 
tion, At the present time, wheat and wheat flour are among the most im¬ 
portant lirir>orts, wheat production having been practicaly at a standstill for 
several years and negligible in quantity. Special efforts are also being made 
to increase the production of barley, rye, and oats. 

Traveling Research Fellowships In Great Britain. —The Ministry of Agri¬ 
culture and Fisheries has awarded a traveling fellowship of £250 to F. L. 
Kngledow of the Plant Breeding Institute at Cambridge University for a visit 
the United States to investigate current work in the genetics of barley, 
cereal yield testing, and wheat production. Other fellowships have been 
awardetl for trips to Czechoslovakia to study hop growing and to Switzerland 
and Denmark to inquire into cost of production methods. A number of small 
grants are also available for tlie first Ihne to workers in agricultural science 
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for the payment of traveling expenses as representatives of Great Britain at 
international conferences and congresses. 

New Journals.—The Australian Journal of Experimental Biology and 
Medical Science is being issued quarterly at the University of Adelaide for the 
Medical Sciences Club of South Australia. It is oxptxjted to present results of 
original research in pomology, biocheiiii.stry, exi)eriiiiental medicine and ‘sur¬ 
gery, experimental pathology, experimental zoology, genetics, immunology, 
parasitology, pharmacology, and physiology of animals and plants. The initial 
number contains articles entitled The Effect of Phloridzin on the Mortality 
from Insulin Hypoglycemia in Mice, by A. B. Anderson; The Substitution of 
Taurine for Cystine in the Diet of Alice, by M. L. Alitchell; On the Mechanism 
of Muscular Action, by O. VV. Tiegs; and The Influence of Hydrolysis upon the 
Capacity of Proteins to Bind Acids and Bases, by T. B. Robertson. 

Zeitschrift fiir Ticrsilchtung und Zilchtuvnshiologic is being published at 
Irregular intei^vals as a medium for the presentation of original articles, ab¬ 
stracts, and other data pertaining to animal brei^ding and physiology and re- 
The original articles in the initial number are entitle^^^ew In¬ 
formation on Hair and Wool, by C. Kroiiacher; Photographing Dominic Ani- 
with the Aid of the Telephoto Bens, by H. M. Kroon; The Proportions 
of Depth of Chest and Height of Withers in Young Friesian Steers, and A 
Contribution to tbe Study ( f Inlieritance of Gaits. lK)th by il M. Van der 
Plank; Body Conformation and Fineness of Wool, by Scliraidt; and D))serva- 
tions on the iftorpbological Inheritance and Pliysiologieal Plii^ract eristics by 
the Crossing of the Spotted East BViesian and Knhlilnder (tsmle, and A Or- 
tain Form of Mountain Sickness in North America (Briske^jlBisense) and in 
the Alps, both by B. Adametz. 

AgHbuUural Progress is being published as the journal of the Agri(ailtuml 
Education Association of Great Britain to me(‘t the m'eUs of tlie worker 
“ whose spe<jial job is in the field to apply scientific principles to agricultural 
practice.” The initial number contains a memorandum prepared by a com¬ 
mittee of the association for the use of the Tribunal of Investigation in March, 
1923, and entitled Agricultural Education and the Crisis in Agricu ture. 
Several scientific contributions, papers pre.senttMl at conferences of tlie asso¬ 
ciation and its proceedings, book reviews, notes, etc., are included. 

Landbouwkundig Tijdschrifl is being pntdishal as a monthly by tbe Nether¬ 
lands Association of Agriculturists. The initial number contains articles on 
International Agricultural Organizations of the Future, by 111 . Baur, and 
Pomological Investigations Undertaken in tlie United States, by .1. C. T. 
Uphof, together with book reviews and abstracts. 

Chemical Reviews is being published quarterly by the American Chemicral 
Society as a medium for comprehensive analytical reviews, summaries, und 
short monographs on topics of interest to chemists. The initial number con¬ 
tains the following articles: Atomic Weights and Isotypes, by T. W. Richards; 
The Constitution of I’olysaccharids, by J. C. Irvine; The Theory of Membrane 
Equilibria, by F. G. Donaan; and Organic Radicals, by M. Gomberg. 

Miscellaneous.—A new research farm of 350 acres at Wrea Head, near 
Scarborough, has been placed at the disposal of the University of Leeds by 
Mrs. Ellis, widow of the Hon. .John E. Ellis. The farm is being used for 
carrying on experiments in milk production. 

J, B. Harrington has been appointed assistant profeso? of field husbandry at 
the University of Saskatchewan, beginning July 1. 
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The death Avithin the past few months of Drs. William J. Beal and 
AVilliam C. Stul)l)s has I’emoved tAvo more of tin*, handful of surviA’ors 
of tlie pioneer days of agricultural science in this country. Both 
\ver(% of course, adA^anced in years. Dr. Stubbs having celebi’ated his 
seventy-seventh birthday last December and Dr. Beal being Avell 
along in liis ninety-second year, and both,had long since retired from 
active service. Dr. Stubbs’ connection Avith the land-grant colleges 
covered a period from his appointment as professor of chemistry in 
the A. & M. College of Alabama in 1872 till his resignation as direc¬ 
tor of the Louisiana Stations in 1905. Althougli resti icted to a single 
institution, the Michigan Agricultural College, Dr. Ideal's services 
with the group Avere even longei‘, coA^ering a full forty-year period 
from 1870 to 1910. 

AYhen these pioneer Avorkers began their long career, the Morrill 
Act of 1802 Avjus only just resulting in the opening of college doors 
to students under its provisions. Forty years later the aggregate 
enrollment in the four-year agricultural courses in tlie forty-eight 
States was 20,411. Their faculties, including experiment station and 
(extension Avorkers, numbered G,409. The value of their permanent 
funds and equipiuent had reached a total of oAvr $117,000,000, and 
their annual revenue exceeded $21,000,000. 

Tn this remarkable development of a new system of education, 
which these men were privileged to observe substantially during their 
own days of labor, they Avere in no sense mere onlookers. The success 
Avliich these colleges luiA^e achieAu>d has been attained in large measure 
by the persistent, self-sacrificing, and assiduous toil of a relatiA^ely 
small group of individuals at each institution. In the case of the 
Massachusetts Agricultural College it was the famous Faculty of 
Four—Clark, Goessmann, Stockbridge, and Goodell—who are thus 
accredited in history. In Michigan it was a triumvirate of workers— 
Kedzie the chemist, Cook the zoologist and entomologist, and Beal 
the botanist—around whom the life of the college roA^olved for many 
years. In the South it Avas Dr. Stubbs, associated with Prof. J. S. 
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Newman in Alabama and in unchallenged leadership in Louisiana, 
'whose indomitable energy and exceptional ability as organizer, ad¬ 
ministrator, and investigator made him an outstanding figure in the 
upbuilding of agricultural education and research. 

The idea is sometimes expressed that in the field of education the 
way to influence and renown has come to be by the path of adminis¬ 
tration, and probably this is often true. Dr. Beal, however, was ti 
notable exception to such a rule. He was primarily a teacher and a 
scientist—a developer and inspirer of men and an inquirer into the 
wa3'S of Nature—^ 3 ^et his inlluence extended far l)eyond the walls of 
tlie classroom or the bounds of his own institution. 

In a characteristic series of reminiscences, Dr. Beal has referred to 
himself as a ])ioneer teacher in a pionecn* agricultural college, an 
excellent place in whi(*h to do lots of bard work with little reward/* 
He was in truth a pioneer. 

In the field of scientific education lie Avas among the first to use 
the newer metliods acquinal in liis studies at Harvard University 
under Agassiz and Asa Gra 3 ^ In 1881 lie published his New Botany, 
a text which served to insiiire many a young teacher of science to a 
broader vision. 

Of his personal teaching, his son-in-law, Mr. Ray Stannard Baker, 
has recently written as follows: 

Among the students who passed tlirough liis classes in fifty years—and 
they were legion—it is doubtful whetlier he had more of influence as a scientist 
or as a man. For lie had qualities of unremitting industry, sincerity of mind, 
simplicity of habit, together with a characteristic dry humor, which left an 
indelible impression upon evoryonc ^Yitb whom, especially at the zenith of his 
long life, he came into contact. 

Not a few of his students have become distinguished botanists, horticultur¬ 
ists, and foresters. He was an indefatigable worker, with the habit, almost 
the passion, for indcj)endt‘nt observation and study. He was like a child eager 
to open each new package that Nature presented, to see what it contained. 
He rarely passed jo. tree or a shruh or a flower without turning to see the 
other side of it. Ho infected Ids students with this enthusiasm to know Nature, 
and to know at first hand. 

Outside the classroom. Dr. BeaPs tireless energy and unfailing 
enthusiasm found many channels of action. An entry in the chrono¬ 
logical report of his work which he published on retirement illus¬ 
trates the wide range of his efforts in the early years: 

1877. Reported as chairman of the second orchard committee of the State 
Pomological Society; finished planting an arboretum of 150 species; began 
testing seeds that were in the market, ospec'ally those left at groceries to sell, 
to find many that were of very low vitality; tested seeds of red clover har¬ 
vested in a very wet season; prepared the first edition of a guide to the trees 
and shrubs of the college campus; began a botanic garden. 

As a botanist he was keenly interested in building up the various 
collections of the college at a time when this practice was just begin- 
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ning. One of his first undertakings upon arrival was the labeling 
of the campus trees. In 1873 he started a grass garden and a weed 
garden, and in 1875 commenced a timber collection. 

The arboretum, also begun in 1875, contained in a space of slightly 
over an acre about 150 species on Dr. Beal’s retirement and the 
botanic garden about 2,100. The herbarium had grown under his 
nurture to a total of 105,()88 specimens. 

Another conception of his industry may be gleaned from his final 
report in 1910, in which he lists his contributions to journals, pro¬ 
ceedings, and other publications, with an aggregate of 1,280 items 
and with a notation that this record is incomplete. Many of these 
were brief popular articles for the farm press of Michigan, but there 
are included forty’-six articles credited to the Proceedings of the 
American Association for the Advancement of Science and nineteen 
to Science^ thirty-four to the Proceedings of tlu' Society for the Pro¬ 
motion of Agricultural Science, and thirty-six to the Botanical 
Gazette, There is also his well-kmnvn and elaborate monogi-aph on 
the Grasses of North America, aggiegating in two volumes nearly 
one thousand two hundred pages. In addition lie prepared a general 
alumni catalogue of the college and sul)sequent to his retirement a 
history of the institution. 

It would be expected that a personality and temperament such as 
Dr. Beal’s would be keenly interested in research, and this was the 
case even in the early days when institutions for agricultural investi¬ 
gation were still in their infancy. He mentions a series of experi¬ 
ments begun in 1878, nearly a decade before the passage of the 
Hatch Act, on the crossing of wax l)eans with foreign stock, which 
were conducted with such care and ability as to elicit the high com¬ 
mendation of his former instructor, the noted Imtanist, Dr. Asa 
Gray. In the same year he instituted a (*omparison of thirteen kinds 
of fence posts, and in 1879 he commenced one of his liest known 
pieces of work, the testing of the vitality of various weed seeds when 
buried in damp sand, observations on which at five-year intervals he 
continued for many years. He also started an eight-year study of 
the relation of bumb]el)ees to the yield of red clover. 

As the years went by, a considerable number of experiments were 
undertaken covering various phasCvS of botany, horticulture, and 
forestiy, wnth particular attention to his favorite specialties of 
weeds, seeds, and grasses. Upon the organization in 1888 of the 
Michigan Station, he was appointed botanist and one-third of his 
time assigned to station work. This arrangement continued for only 
three years, as in 1891 he was, at his own request, relieved of all 
station duties. During his comparatively brief station sendee his 
most important project was a study of the conditions for agricul- 
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ture, horticulture, and forestry on some of the poorer lands of 
Michigan. Experiments were carried on in growing grasses and 
other forage plants on thin sandy land in five counties and re¬ 
forestation trials at several points. A partial report of this work 
was published as a station bulletin in 1889 under the title of Ex¬ 
periments and Observations on the Jack-pine Plains. A number of 
other bulletins dealt with various Michigan seeds and weeds. 

Although Dr. Beal’s investigations were so largely conducted on an 
individual basis and he was a firm believer in the independence of 
the investigator, one of his greatest services was in his earnest ad¬ 
vocacy of the promotion of science through organizations. He was 
one of tlie founders and the first president of the Society for the 
Promotion of Agricultural Science in 1880, the Association of Bota¬ 
nists of United States Experiment Stations in 1889, and the Michi¬ 
gan Academy of Science in 1884; secretary of the American Borno¬ 
logical Society from 1881 to 1885; a fellow of the American 
Association and vice president of its section of biology; and an active 
member of the Botanical Society of America and other organizations. 
In the meetings of these various bodies his optimism and enthusiasm, 
no less than his strong convictions and high ideals, made him an 
especially powerful influence for the advancement of agricultural 
science under the pioneer conditions then prevailing. 

Of the many papers contributed by Dr. Beal to these societies, 
perhaps none is more noteworthy than his vice-presidential address 
before the American Association in 1885, in which he states in his 
opening sentence that “ instead of presenting a summaiw of the 
progress made in biology during the past year, I have chosen, rather, 
to speak of the ‘ Needs and Opportunities of Agriculture,’—a subject 
that has heretofore scarcely been mentioned at the meetings of this 
association.” He goes on to outline a long list of opportunities for 
research along biological IJnos^ combating- what he describes as the 
too prevalent idea ol the day that “ few experiments in agriculture 
are worth attempting unless it be those conducted by a chemist.” 
Surprising as it may seem that such a statement should have been 
needed, those familiar with the development of agricultural research 
in this country will appreciate the aptness of his observation. In 
conclusion he points out that there are many experiment stations in 
Europe, and some in this country. We hope their number may soon 
increase, and that liberal and permanent endowments will not be 
lacking. This association, and all other societies working in the 
interest of science, can render a great service by doing what they can 
to encourage experiments in all departments of agriculture. Men 
can be encouraged to prepare papers, and committees can make re¬ 
ports pertaining to the subject. There is a need of thorough State 
surveys, solely with a view to the interests of agriculture and kindred 
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subjects. More knowledge of our soils, water, building materials, 
plants, timber, injurious fungi, insects, and birds would return to a 
State fivefold the cost of acquiring such information.” This was 
timely counsel indeed in 1885. 

The organization with which his name is most distinctively identi¬ 
fied, however, is the Society for the Promotion of Agricultural 
Science. Following the appearance in the columns of the Scienti-flc 
Farmer in 1879 of an editorial article entitled A Plea for Agricul¬ 
tural Science, Dr. Beal addressed a letter to the editor, Dr. E. Lewis 
Sturtevant, looking toward the organization of a small society with 
its primary object the promotion of agriculture by fostering investi¬ 
gations in science applied to this industry. He was one of a group 
of six which lield a meeting at Kochester, N. Y., in 1879 to consider 
the matter, and of a similar group of twelve which definitely organ¬ 
ized the new society at the Boston meeting of the American Associa¬ 
tion in 1880. He served as president for the first two years and 
again from 1899 to 1901, as a member of the executive committee 
from 1883 to 1885, and as custodian from 1890 to 1914. At all times 
he was among the most faithful attendants and prolific contributors. 

In the meetings of the society, Dr. Beal’s influence was very 
potent and pervasive. He saw in its formation the forging of an 
instrument for the upbuilding of agricultural science through the 
active cooperation of a relatively small but carefully chosen group 
of leaders and carrying with it the voice of authority. This view 
doubtless had much to do with the organization of the society on a 
limited membership basis and the adoi^tion of the principle of selec¬ 
tion of the fittest. As conditions changed, numerous modifications 
came about in the society, but his own counsel was consistently 
directed toward the maintenance of high ideals and a broad outlook. 

In his presidential address at the second annual meeting in 1881, 
Dr, Deal outlined ae the Icgithimte objeots of tho poolefy tho. fol¬ 
lowing: 

(1) To eiicouraffc llie formal ion, cooperation, and support of agricultural 
experiment stations; (2) to Iry to ascertain what experiments in aprrlcul- 
ture are most needed, and Indicate the methods of coiiductin?: them; (3) to 
discover and define the best methods for uniform standards in the analyses 
of soils, fertilizers, and vegetable i)roduct8; (4) to discover and define the 
best methods of stamping out parasites and contagious diseases of all do¬ 
mestic animals; (5) to endeavor to find the best combination of foods for 
growing or fattening animals in the various parts of our country; (C) to make 
discoveries and extend the application of science in dairying; (7) to ex¬ 
periment In fish culture; (8) to investigate insects which are injurious or 
beneficial in agriculture, and discover improved remedies for those which are 
injurious; (9) to learn and point out the best methods for testing each kind 
of agricultural seed, to ascertain its vitality and purity; (10) to make in¬ 
vestigations in vegetable physiology, especially with reference to learning 
how to keep plants in healthy and productive conditions; to study fungi 
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which infest cultivated plants and point out remedies; (11) to advance the 
subject of improving crops by the selection, cultivation, crossing, and hybridiz¬ 
ing plants for seed; (12) to encourage agricultural surveys in the States and 
the nation and to discover improved modes of conducting them; (111) to 
encourage agricultural education, to encourage and approve good work done 
by any one in the United States Department of Agriculture; (14) to encourage 
collecting and improved methods of arranging and presenting statistics in agri¬ 
culture; (15) finally, in every way to encourage and help each other and 
others who are not members in original research in all that pertains to 
science in agriculture. 

Assuredly, this was an ambitious program for the times tind one 
occupying advanced ground, but it was also one which was then 
especially needed. It helped to crystallize men’s ideas and to visual¬ 
ize their opportunities. To the rising generation of young men who 
became the organizers and leaders of the stations of the next decade, 
the society offered an inspiration and guidance the value of whicli 
can hardly be overestimated. It is due to Dr. Beal, perhaps moie 
than to any other individual, that these benefits were made available 
in the formative days of agricultural investigation. 

Retiring from active service in 1910 at the age of seventy-seven, 
Dr. Beal’s remaining years were spent trancjuilly and simply, as his 
son-in-law states, “in a garden of Amherst.” Here he worked and 
played, continuing his adherence to the pliilosophy which he once 
embodied in the statement, “ I studied and labored industriously be¬ 
cause it gave me joy.” Characteristically, he busied himself with 
a weed census of the garden. He completed his history of the Michi¬ 
gan College. On April 12, 1924, the end came peacefully, leaving 
a long record of constructive and timely service to agricultural 
science and education uniipic in the annals of this country. 

Wliile of coinse broadly national in influence, Dr. Beal was dis¬ 
tinctively Northern in training and environment. Dr. Stubbs, on 
the other hand, was as emphatically a product of the South. He was 
a native of Virginia, serving with Stuart’s Cavalry in the Con¬ 
federate Army, and returning to his books at the conclusion of the 
Civil War as a graduate student at the University of Virginia. In 
1869 he was appointed professor of natural science in the East Ala¬ 
bama College, and three years later he became professor of chemistry 
in the newly established land-gi*ant college of Alabama, which was 
later designated the Alabama Polytechnic Institute. This position 
he held until 1885, resigning to begin the twenty-year service at the 
Louisiana State University which was teiminated by his retirement 
in 1906. He died at his home in New Orleans July 7,1924. 

Experimental work began in Alabama in 1875, but was as else¬ 
where incidental to instruction duties. The operation of a ten aci*e 
bi*anch station was undertaken in north Alabama, and the first report 
on the use of fertilizejrs in cotton growing was included in the pre- 
^dent’s report for that year. A station at the college was formally 
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organized in 1883, with Professor Newman as director and Dr. 
Stubbs as chemist. Tlie early publications of the station indicate 
Dr. Stubbs’ active participation in the enterprise. Tlie first five 
bulletins to be issued contained reports by him of variety tests of 
wheat carried on as acting agriculturist; a discussion of the com¬ 
position and use of coinnuu-cial tcHilizers, which he prepared as 
State chemist; answers to s<‘veral chemical questions in an inquiry 
and answer department then being conducted, evidently one of the 
earliest attempts at extension work; a nqx)!*! on cotton ex[K^riinents, 
including the inauguration ol‘ a series of fertilizer trials subse(iuently 
continued foi* many yea is: and a discussion of jdiosphatic green¬ 
sands. 

In 1885 Dr. Stul)))s was invited 1»\ a groiij) of sugar planters of 
Louisiana to organize a sugar experiment station as a private enter¬ 
prise. This station he located at Kenner, and later it was taken 
over by the State. Soon lie was a)>]Hhn(ed professor of agriculture 
in the Louisiana State University. State (liemist. and director of a 
contemplated series of State e\])eriment stations. One of these sta¬ 
tions he located in coniuH'tion witli the universily at Hat on Rouge 
in 188() as tlie State Station. The remaining members of the group 
were the Sugar Station, already referred to. transferred in 1889 
to Audubon Park. New Oilcans, and tlie North Louisiana Station 
established at Calhoun following the ]>assage of the Hatch Act in 
1887. 

As the first director of these stations, tlie burden of organization 
fell largely u])on his shoulders, and it was mainly through his initia¬ 
tive and ability that the substantial progress which followed was 
attained. Regarding this jiliase of his work, a recent issue of llie 
Loimiana Planter and Hihjae Manujadvvei\ a journal which he 
helped to found and which retained him or. its editorial board until 
his death, speaks as follows: 

As director of the experiment si at ion he ilevoloped and improved liie a^rri- 
culture of the entire State of Lonisiana. and his work was particularly bene¬ 
ficial to the sugar industry where, through his researches, lie introduced 
iniprovement.s in every branch of this industry, ♦ He? introduced into 
Louisiana improved varieties of cane, oni' of which is known as D-74, wliich 
has entirely supplanted all (/ther varieties to the marked Indtemient of the 
sugar industry, and the sugar planters of Louisiana have gained many millions 
of dollars in return. He established the Audubon Sugar School in 1890, and 
through this has trained sugar specialists who now occupy prominent positions 
in all large cane and beet sugar producing countries. 

As this quotation indicates. Dr. St ubbs was much interested in the 
sugar industry, the leading branch of agriculture in the State, and 
he became widely known as an authority in sugar investigations. 
His principal scientific work was a two-volume treaties on Sugar, 
104100—24-2 
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and he was a frequent contributor to the literature of sugar cane 
culture and technology. Shortly before his death he prepared an 
article for the 1924 Sugar Eeference Book entitled Good Tilth and 
Drainage Essential to a Successful Cane Crop in Louisiana. 

Thfe scope of his activities, however, was much broader than any 
single commodity. Because of his sound judgment and initiative, 
as well as his knowledge of semitropical conditions, he was commis¬ 
sioned in 1900 by the United States Department of Agriculture to 
report upon agricultural conditions in Hawaii as regards experimen¬ 
tation, and it was upon his recommendation that the Federal experi¬ 
ment station was located and established at Honolulu. 

He was intensely devoted to the development of Louisiana, and 
prepared the State agricultural exhibit as State commissioner for at 
least five expositions, his final service of this sort being for the Ter¬ 
centennial Exposition at Jamestown in 1907. He was also greatly 
interested in Louisiana history, compiling numerous historical works 
and taking an active part in the e.stablishment and development of 
the State Museum. 

Dr. Stubbs’ marked abilities as an investigator were greatly handi¬ 
capped by the heavy burdens of administrative work and miscel¬ 
laneous duties which were laid upon him. Only becaiusc of his in¬ 
domitable energy and exceptional physical strength was he able to 
accomplish what he did in agricultural science. His scientific work 
was of high order and, while performed under pioneer conditions, 
included much that was fundamental and of permanent worth. 

As a leader and inspirer of others, he was notably successful. 
Under his guidance a number of well-known educators and research 
workers were developed, and he had a wide following in the agri¬ 
cultural interests of Louisiana and surrounding States. His name 
will long be remembered as one of the great benefactors of Southern 
agriculture and as one of the strong forces of his day in organizing 
and developing agricultural research. 
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A new sulphiir-containinD? junino aeid isolatt^d from the hydrolytic prod¬ 
ucts of protein.—II, Sulphur excretion after lnf?estion, .T. H. 

{Jour. Biol Chem., 58 ATo. 2, pp. 578-575).—To throw more light on the 

nature of the new sulphur-containing amino acid previously noted (E. S. R.. 
40, p. 714), a study was made of the distribution of sulphur in the urine after 
the Ingestion of from 0 5 to 1 gm. of the material. In one experiment determi¬ 
nations were also made by the KJeldahl method of the total nitrogen of the 
urine. For purp<»ses of comparison two similar experiments were conducted 
In \rhicii the sulphur compound was not included. 

Following the ingestion of tlie sulphur compound, there was an increase in 
the inorganic sulphates, but not in the ethereal sulphates or neutral sulphur 
in the urine. There was no increase in the nitrogen excreted. These results 
are thought to strengthen the indirect evidence already presented tending to 
show that the compound may be a primary product of protein dlgeistion. 

The rates of fermentation of sugars by the propionic organism, O. K. 
Whittier, .T. M. Sherman, and W. R. Annus (Tvffvf<. and Eupin. Chem., J6 
(1924), No, 2, p, J22). —To determine (be relative rate of propionic fermentation 
of various sugars by Bacterium aciJi propiouivi (d), lactose, galactose, glucose, 
sucrose, and maltose in .5-gm. amounts were incubated with this organism in 
association with LaciohaciUus easel at 50® C. for 10 days, under the conditions 
reported In a previou.s paper i)y Whittier and Sherman (F. S. R.. 50, p. 205) 
to be the most favorable for jiropionic fermentation. 

The relative speed of fermentation, as calculated from the grams of propionic 
and acetic acids produced, was greatest for maltose and least for lactose, with 
galactose, glucose, and sucrose giving intermediate values. It is pointed out 
that the relative advantage of those sugJirs in the commercial production of 
propionic acid would depend upon the relative cost and availability as well ns 
the speed of fermentation. 

The gelatinizatlon of lignocellnlose.—IT, Action of dilute sodium hy- 
droxid and enprammonium .solutions on the pentosans, A. W. Schorger 
(Indus, and Engin. Cfiem., 16 (1924), No. 2. pp. 141-144^ fill- D.—Tn this continu¬ 
ation of the investigation previously noted (E. S. R., 50, p. 509), the author 
presents evidence from the literature and from the results of certain experi¬ 
ments pointing to the probability that the pentosans in wood cellulose are in 
chemical combination with orthoglucosan (the glucose anhydrid grouping of 
cotton cellulose) and are not adsorbed, as suggested by Wise (E. S. R., 50. 
P. 206). 

Comparative ash adsorption of vegetable and bone chars, P. M. Horton 
and P. T, Sengson (Indus, and Engin. Cliem., 16 (1924), No. 2, pp. 165-167, fg. 
7; (tUo in La. Planter, 72 (1924), ^o. 8, pp. 755-755).—In this comparative study 
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a final molasses solution of 15° Brix in varying amounts was refiuxed for 1 
hour with equal weights and equal volumes of bone char and Norit, after 
which the char was allowed to subside for 30 minutes and then filtered on an 
ashless filter in a Bttchner funnel. The adsorbed ash was determined directly 
by incineration at 650 to 700° C. of the char previously washed free of adhering 
molass#s. 

The results obtained showed that, volume for volume, bone black removes 
more ash than Norit under the same conditions, but that, weight for weight, 
Norit under certain conditions is as effective as bone char. It is thought that 
the contradictory results reported in the literature may be due to several 
causes, including the ignition of the char at too high a teinpcrature, the use 
of too dilute testing solution, an insufficient time of heating the solution and 
char, and the indiscriminate use of the volume and weight basis for comparison. 

The limits of H-ion concentration as determined by electrometric titra¬ 
tions in water solutions of carbon dioxid, calcium sulphate, and calcium 
carbonate, J. W. Shipley and I. R. McHaffie {Jour. Soc. Chem.. Indus., J!f2 
{J92S), No. SO, pp. SJ1T-319T, figs. 6 ).—Determinations by the electrometric 
titration method, checked by the colorimetric method, are reported of the 
H-ion concentration possible in water solutions in which calcium carbonaic. 
calcium sulphate, and carbon dioxid were the variables. 

The H-ion concentration of water in the presence of calcium sulpiiatc was 
first measured electrometrically by titrating a saturated .solution of calcium 
hydroxid with n/2 .sulphuric acid and plotting the voltage against the volnnu* 
of acid used, the voltage corresponding to the middle position on the \'erti<!al 
portion of the curve being taken as a measure of the H-ion concentration at tin* 
end point of the titration. The end point was found to be at a voltage cor¬ 
responding to pH 7, showing that calcium sulphate is to be consider(*(] as a 
neutral salt. 

For the next titration a steady current of carbon dioxid was bubbled through 
conductivity w’ater, and voltage readings were made at regular intervals of 
time. The resulting curves showed a sudden drop, indicating a rapid increase 
in H-ion concentration as the carbon dioxid united with tlie water. Near the 
saturation point for carbon dioxid the curve gradually flattened out, and after 
20 minutes the voltage readings became constant at a pH value of ‘1.00. Almost 
identical curves were obtained when carbon dioxid was bubbled into a saturated 
solution of calcium sulphate. 

On titrating 75 cc. of n/ 10 sodium hydroxid with carbon dioxid in the same 
manner, two drops in voltage occurred, indicating the end points for NaaCOa 
and NaHCO.n, respectively. These took place at the end of 30 and 60 minutes. 
With a saturated solution of calcium hydroxid as the base but one drop in vol¬ 
tage took place, indicating that no appreciable amounts of bicarbonate had 
been formed. Magnesium, barium, and strontium carbonates behaved like 
calcium carbonate, while potassium and lithium carbonates gave two drops 
similar to sodium hydroxid. The middle point of the curve for calcium 
hydroxid and carbon dioxid was at pH 9.4. 

Titrations of carbon dioxid with a saturated solution of calcium carbonate 
and a suspension of calcium carbonate showed a more rapid drop in voltage 
In the case of the solution, but at the end of 15 minutes the voltage readings 
were practically constant. 

To determine the H-ion concentration of a solution containing calcium 
earbonate, calcium sulphate, and carbon dioxid, an electrometric titration was 
made of a suspension of calcium carbonate in water with sulphuric acid, while 
carbon dioxid was being bubbled through. Two drops in the curve resulted, 
but could be designated as the end point for calcium bicarbonate. To 



1924] 


AGRICULTURAL CHEMISTRY—^AGROTECHNY. 


Ill 


determine tlie Il-ion concentration of solutions containing calcium carbonate 
and sulphate, liut without carbon dloxid, calcium carbonate was titrated with 
sulphuric acid and boiled at Intervals to remove the carbon dioxid generated. 

On bringing together the various curves obtained In the different titrations, 
the limits of H-ion concentration were found to be pH 9.38, obtained by 
hydrolysis of calcium carbonate, and pH 3.96, obtained in a solution saturated 
with carbon dioxid. 

Translating these results in terms of soil acidity, the authors conclude that 
“ water in contact with califium carbonate in the absence of gypsum and carbon 
dioxid will l>e basic and will have a pH of 9.38. If gypsum be present the 
H-ion concentration will be increased and will approach the neutral point. 
Ground \vaters saturated with carbon dioxid at a partial pressure of one 
atmosphere hi (contact with soil containing limestone and gypsum will be 
slightly acidic, having a pH of about 5.11. Noncalcareous soils containing 
gypsum will l^e more acidic when the ground water contains dissolved carbon 
dioxid. If saturated with carbon dioxid at one atmosi>liere. the pH will be 
alMUit 4.0. Ground waters in contact with soils containing neither carbonates 
nor gyj)sum will also be slightly acidic if dissolved carbon^be present. 

“TIu‘ etViH't of gypsum is to increase the H>ion concentration of ground 
walcrs when the soil contains calcareous material. If, in addition, carbon 
dioxid l)e i)reKont, the Il-ion concentration may drop below the neutral point, 
and the soil will he slightly acidic. The H-ion concentration of calcareous 
soil cotilaining gyjisuin is thus sc^en to be a function of the relative propor¬ 
tions of caU^Uirn carbonate and calcium sulphate present and the partial pres¬ 
sure of carbon dioxid in the soil gases.” 

Investigations in photosynthesis.—An electrometric method of deter¬ 
mining carbon dio.xid, H. A. SroiaiR and J. M. McGee {Indus, and Engin. 
('hem., J6 {192J^), No. 2, pp. 128-lSO, figs. 2 ).—The method described, which is 
based upon the absorption of carbon dioxid in an air stream by barium liydroxid 
and tlie determination of the strength of the barium bydroxid from its elec¬ 
trical conductivity, is .said to be .so delicate that the COs exchange of a single 
(‘xcised leaf can be determined with a high degree of accuracy, limited only by 
tlie accuracy with which the resistance of the solution can be determined. 
A special electrolytic cell with a resistance of 6,000 ohms or more is described 
ami illustrated. This Is a plpetle-sbaped coll of 30-cc. capacltj", having two 
bulbs which serve as electrode chambers. Tlie electrodes, wdiich are 0.25 
s<l. cm. in area, are placed with the flat side vortical to prevent change of 
rosistiince through the collection of air bubbles on the surface. The cell is 
litted W'ltli a glass stopcock in the Inlet tube and a soda lime tube fitted into 
the ipiper bulb to protect the solution from the carbon dioxid of the air. 

To translate the resistance values of the barium bydroxid solution into con¬ 
centration values, a curve has been constructed showing the specific resistances 
<»f a definite volume of barium bydroxid solution which had absorbed definite 
amounts of carbon dioxid. 

The accurate determination of nitrates in soils.—Phenoldisulfonic acid 
method, H. J. Habpek {Indus, am! Engin. Cheni., 16 {1924), No. pp. 180- 
183 ).—A crltieul study is reported of the phenoldisulfonic acid method of deter¬ 
mining nitrates in soils. As a result of this study, a technique for conducting 
the method is outlined which, if followed carefully, is said to overcome the 
various sources of error in the method as previously applied and to give very 
accurate results. 

The procedure adopted is similar to that described by Bear and Salter (B. 

B., 36, p. 318) in that copper sulphate and hydroxld are used for clarifying 
and decolorizing the soil extract, but differs from It at this imint in that 
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the copper hydroxld is precipitated with calcium hydroxld in the cold in the 
soil suspension instead of with magnesium oxid and heat. It was found that 
floating the residue with an excess of phenoldisulfonic acid, as recommended 
by Davis (E. S. R., 37, p. Ill), is necessary to prevent loss of nitrate when 
carbonates are present, but that a smaller amount of phenoldisulfonic acid 
is necessary than that recommended by Davis. The phenoldisulfonic acid is 
prepared as described by Chamot, Pratt, and Kedfleld (PI S. il., 2(5, p. 110) 
and the standard nitrate solution according to the directions of Bear and 
Salter. Ammonium liydroxid is considered prcferjibU* to potassium hydroxid 
for the neutralization of the phenoldisulfonic add. The analytical procedure 
embodying these suggestions is de.scrihed in detail. 

The relationships of concentration and time to tlie temperature of coag¬ 
ulation of evaporated skim and whole milk, (i. 10. lloi.M, 10. F. Deysmeh, 
and F. R. Evans {Jour. Dairy Sei., 6 (1923), No. 6*, pp. 550-568, flyn. 5 ).—In this 
investigation the milk used was a composite sample of herd milk received 
daily from the U. S. D. A. lOxperimental P'arm at Keltsville, Md. Each Kiimple 
was forewarmed by heating at 95® O. on a steam bath with constant stirring 
for 10 minutes. The samples were then transferred to large l)allooii flasks and 
evaporated under a vacuum of 28 in. at a temperature never exceeding 60®. 
The evaporated products were standardized at the desired concentration, sealed 
in small cans, and sterilized at various h^mperatures for various lengths of 
time. In all cases the temperature was brought to 100® in 10 minutes and tlie 
additional temperature added within a period of 5 minutes. As a slight dif¬ 
ference was found in the coagulation temperature of evaporated whole nillk 
and evaporated skim milk at the different concentrations, allowance was made 
for this difference by deducting the percentage of fat in all cases and making 
the calculations upon the total weight minus the weight of the fat. 

Between concentrations of solids-not-fat of from 10 to 20 per cent, the re¬ 
lationship of change of coagulation temperuture to coucontratloii w^as not a 
constant, the variation being greater at higher than at lower concentrations. 
The difference In temperature of coagulation for every 1 per cent difference in 
4 *oncentration between the limits tested was from 1.25 to 1.5®. In the region 
of concentration of most interest (18 to 20 per cent) the change was about 1.6®. 
A similar relationship between concentration and coagulation temperature was 
found to exist in milks of poor quality. 

The relation of temperature of coagulation to the time as determined between 
10 and 60 minutes was found to approximate very closely a logarithmic relation 
with respect to time. It thus becomes possible, if the time and temperature 
of coagulation of a milk of certain concentration is known, to approximate the 
temperature of coagulation for any other perid of time. This relationship ap¬ 
pears to hold for milks of poorer grade. 

Estimation of boric acid In cream, milk, and other foods {Analyst, 48 
(J923), No. 67a, pp. 4^0, 417).—A description is given of the method used in the 
Oovernment laboratory (Great Britain) for the determination of boric acid in 
various foods. The method is a modification of the process described by Thom 
son (E. S. R., 7, p. 745). 

The rapid analysis of sugars.—^Purification and concentration of eiizym 
solutions, F. W. Reynolds {Indus, and Engin. Chem„ 16 {192/,), No. 2, pp. 169- 
172, figs. 2). —^A method is described for the preparation from yeast of highly 
active solutions of the enzyms invertase and meliblase. The general procedure 
consists in autolyzing the yeast, top yeast for invertase and bottom yeast for 
meliblase, concentrating the crude autolyzed yeast extract to a small volume by 
filtration through an ultrafilter, and washing the concentrated extract with an 
•eiiual volume of distilled water. The extract is then removed from the funnel, 
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diluted with four times its volume of water, treated with a little glacial acetic 
acid to liocculate the Impurities, and the filtered solution returned to the 
ultrafilter and concentrated to the required volume. 

The preparation of a suitable form of ultrafilter is described, with diagram, 
and a constant siphon arrangement for use with it in the simultaneous con¬ 
centration and purification of the enzym product is described and illustrated. 
The technique of the method, as applied to bakers' and brewery yeast, is given 
in detail, and advantages in the method over other methods of preparing 
enzym solutions are discussed. 

The true dry substance content of best molasses, R. G. Gustavson and 
J. A. Pierce {Indus, and Enym. Cfiem.y J6 {W24)f Ao. 2, pp. 167, 168; also in La. 
Planter, 72 (1924), Ao. S, pp. ISo, 156 ).—To determine the nature of the vola¬ 
tile material passing off from beet molasses when heated to from 100 to 105C., 
as in the regular determination of the dry substance content, samples of 
molasses were dried in the usual manner in a constant temperature oven, but 
in an apparatus arranged to condense and collect tlie volatile matter. 

Under tliese cojiditions, it was found that sulphur dioxid, carbon dioxid, am¬ 
monia, iodoform-i)roducing substances, and an unidentified oil distilled from the 
molasses. The total amount of these substances, with the exception of water 
and oil, was 1.005 per cent of the original molasses. These results were 
checked l)y the distillation under similar conditions of pressure and temperature 
of a 4-gm. sami»le of molasses diluted with 100 co. of neutral water. At 90°, 
an acid distillate giving a positive io<loform test was obtained, and at 105° an 
alkaline distillate testing strongly for ammonia. The undlstilled residue in the 
liask was neutral. It is suggested that these results explain, in part at least, 
the variation existing between dry substance content as found by the refracto- 
ineter and by the oven drying. 

A special slide rule for apparent purity calculations, II. .T. Rastonk 
(Indus, and Engin, Chem., 16 (1924)f Ao. 2, p. 175, figs. 2). —The slide rule de¬ 
scribed is of tiie 20-lu. Mannheim type with two scales placed in proper 
logarithmic relation to each other. /)n the movable part of the rule is placed 
the polarity and purity scale, which is the ordinary A scale of the Mannheim 
I’ule with the main divisions renumbered to read from O.S to 100°, with sub¬ 
divisions ranging from 0,01 to 0.5®. The Brix or fixed scale rea<ls from 0.2 
to 2;j.7°, with subdivisions of 0.1°. 

An inexpensive laboratory mill, R. A. Dutcueu uud J. F, Laudig {Indus, 
and Engin. Chem., 16 (1924), Ao. 2, pp. 126, 127, fgs. 5). —A description, with 
diagrams and photographs, is given of a simple laboratory mill suitable for 
grinding raisins, dried fruits, and other viscous materials in tlie presence of 
water or other solvents. 

Quantitative methods for tlie analysis of heiuicellulose in apple wood, 
W. K. Tottinqiiam and F. Gerhardt (Indus, and Engin. Chem., 16 (1924)^ Ao. 
2, pp. 1S9, I 4 O),—iln attempts to determine the composition of the hydrolyzable 
fraction of apple wood designated us hemicellulose, which has been found to 
occur in large amounts in the fruiting branches of apple wood (E. S. R., 47, 
p. 223), the following observations were made: 

The extract obtained by digesting the wood in 1 per cent cold sodium 
hydroxid was found to have no physiological significance. Saliva proved 
preferable to takadlastase for removing the starch preliminary to the acid 
hydrolysis of the wood. Dilute sulphuric acid was found to liberate a smaller 
proportion of reducing substances removable by clarification than hydrochloric 
acid. Basic lead acetate proved an unsuitable clarifying agent on account of 
the excessive removal of products of acid hydrolysis with reducing power. 
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Determination of cellulose in wood.—Chlorination method, G. J. Ritter 
and L. C. BYbck (Indus, and Engin. Chem., 16 (1924)f 2, pp. lift, US ),—^To 
determine the relative efficiency of sliort and long chlorination periods for 
removing lignin from cellulose, samples of sawdust (80 to 100 mesh) from 
eastern hemlock, black locust, and catalpa were extracted with minimum boil¬ 
ing alcohol-benzene solution for four hours, washed with hot water, and dried 
in an alundum crucible connected to a suction pump. Duplicate samples were 
subjected to the long and short (dilorinatioii processes and analyzed for total 
cellulose, iKjntosnns in cellulose, lignin in cellulose, anti a-, jS-, and -^-cellulose, 
in cellulose. 

With eastern hemlock (heartwood) there was a 1.41 and with black lt)cust 
(heartwood) a 0.91 per cent increase in cellulose by the short over the long 
process and with eastern hemlock (sapvvood) and catalpa (sapwood) a de¬ 
crease of 0.5 per cent. The pentosan content of the cellulose of eastern hem¬ 
lock was slightl^v higher, and of black locust and catalpa lower, by the short 
than by the long method. The lignin content of the cellulose prepared by the 
two methods agreed within the limits of experimental error. The only marked 
difference in a-cellulose determined by the two methods was in black locust, 
which gave a much liigher yield of a-eelliilose by the short than by the long 
method. Beta-cellulose was considerably lower in black locust and catalpa 
cellulose prepared by the siiort method. 

It Is concluded that “ if the amount of ciilorin (!un be reduced in a com¬ 
mercial operation in the same proportion as reported in this paper, one of the 
objections against introdiua'ng tlie chlorination process for pi*eparing pulp 
commercially will have been overcome.” 

The simultaneous production of peiito.san adhesives and furfural from 
corncobs and oat hulls, F. B. LaFouc.e {Indm. and Enf/in. Chem., 16 (1924), 
No. 2, pp, ISO, 131). —In furtJier work at tin* Bureau ol' (-hemisfry. U. S. D. A., 
on the production of adhesives ami lurtural fn»m <oi jum))>s, it was found that 
with a temperature of 180® (\ and a luxating period of from 7 to 15 minutes 
the maximum yield of adhesive can ho obtained witli a yield of about 2 per 
cent of furfural, wliile if tiie lieating p(*riod is continne<l for 2 iiours. tlie time 
found optimum when furfurai alone is to be e<»nsidered, tlie adliesive is rapidly 
decomposed. The process (leve!<»i)ed for the production on a semicommercial 
scale of both adliesive and furfural from corncobs ami oat hulls is described, 
and possible uses for tlio adliesive are suggested. Among the most promising 
of these uses is its a.jipllcation as a liindm* in tlu' inanul’acture of antliracile 
coal briQuets. 

Oat hulls have been found to furnish a greater yield of adliesive and a 
smaller yield of furfural than that obtained from corncobs. Oat hull adhesive 
is said to be somewhat lighter in color and less Iiygroscopic than corncob 
adhesive, 

METEOEOLOGY. 

Report of the chief of the AVeather Bureau, 10SS3 (( 7 , S. Dept, Agr.^ 
Weather Bur, Rpt. 1923, pp. IIJ-\^268, pin. 7).—This report gives a summary ac¬ 
count of the work of the Weather Bureau during the year ended June 30, 
1923, and reviews the general weather conditions of the year, with the usual 
detailed tabulations of meteorological data. The development and benefits of 
the weather service are briefly reviewed. 

The imminence of new discoveries in forecasting, particularly long-range 
forecasting, is Intimated. It is held that the making of weather predictions of 
a general character for a considera!)lG period of time in advance does not trans¬ 
cend any basic laws of nature and is not inherently impossible. 
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Tlie work and publications of the agricultural meteorological service of the 
bureau are noted. 

Meteorological observations at the Massachusetts Agricultural Experi*> 
inent Station, J. K. Ostkandeb and H. H. Shepakd {MasHachnaettn Sta. Met. 
JiuU. pp. 4 each). —Summaries of observations at Amherst, 

Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, 
cloudiness, and casual phenomena during March and April, 1924, are pre¬ 
sented. "I'lie data are briefly discussed in general notes on the weather of each 
month. 

Meteorological tables, 1). A. 8ei:i.ey {Mich. J^tatc lid. Ayr., Ann. llpt. Sec., 
(It {W22)y pp. 1S5-148). —Daily and monthly suiniuarics of temperature (maxi¬ 
mum, minimum, and mean), precipitation, cloudiness, and sunshine, and 
monthly summaries of pressure (maximum, minimum, and mean), wind move- 
iiuMit, and miscellaneous phenomena (frost, iiail, thunderstorms, fog, auroras, 
and halos) at East Lansing, Mich., are given for the year ended June 30, 1922. 

Weather conditions, C. (1. Sklvo; {Minue.sf)ta Sta., Croolcston Suhsta. Rpt. 
1U22, pp. —Observations at the Crook.ston substation on tenit»erature, pre¬ 

cipitation, cloudiness, and wind, 1920-1922, and killing frosts, 1897-1922, are 
tabulated and briefly discus.sed. The mean temperature for 1922 was 40.9° F., 
us compared witii tlie 10-year average of 38.98°. The annual precipitation 
was 20.4 in., us c<anpared with the 10-year average of 18.4 in. The frost-free 
p(‘riod extended from Ai>rU 27 to October 8, as coini>ared with tlie 26-year 
average of May 18 to September 23. 

Weather of tlie season, I*. K. Mii.r.KR (Minni\sota Sla., MorriH Suhsta. Rpt. 
pp. H-JJ ).—Observations on temperature, precipitation, and cloudiness for 
1922 and preceding years are recorded in tables. The season of 1922 was a 
i\vy one, the total precipitation for the .vear being 20.vS8 in., as compared with 
a 14-year average of 25.57 in. As a result crops were greatly reduced in yieltl 
and were in many cases tobil failures on Siindy soils. On the heavier types of 
soil, liowever, very satisfatttory yields <»f corn and small grains were obtained. 

[Weather observations at HcottsbliilV, Xebr., Experiment Farm], J. A. 
Hoiuen ((/. S. Dept. Ayr., Dept. Dire. 280 (tiUji), pp. 1-2). —Obstu’vations on 
tentperature, precipitation, evaporati<m, wind, and frost-free period during 1920 
and 1921 are nn'orded in tables and briefly commentcMl \\\n>n and compared with 
the means for tlie ll-year period 1911-1921. The total precipitation in 1920 
was 16.86 in. and in 1921 12.58 in., as compared with tlie ll-.vear mean of 14.6 
in. The frost-free jieriod was 141 ilays in 1920 and I.’IO days in 1921. 

Meteorological report for 1922, F. E. lliorNKu (Wyominy St a. Rpt. 1923, 
pp. 71-7Jf ).—A summary is given of observations at tlie University of Wyoming, 
l^aramie, on pressure, temp<‘rature, i)reeipitation, wind, and cloudiness. The 
mean i)ressiire for the year was 23.053 in. The mean monthly temperature was 
43.7*' E., only 1° above the normal. The ma.ximum temperature was 88° July 
14, the miuirnum —28° January 19. The last killing frost in spring occurred 
.lime 2, the first in autumn OctolKu* 7. The total precipitation was 10.02 in., 
0.7 in. below the normal. Although the precipitation was nearly normal for 
the year as a whole, it was subnormal in May, June, and July, and crops suffered 
in consequence. 

The geographical distribution of snow [trans. title], G. Feruaba {Met. 
Rrat. [08serv. Motitecassino, IMy]. i (1923), No. 2, pp. 63-68, pi. 1; rev. in 
Nature [London}, 113 {1924)y 2832, p. ^i(l).-i-Snowfall data are given in de¬ 
tail and mapped for Italy, with more general references to snowfall conditions 
in other regions of the world. Conditions controlling the fall and accumulation 
of snow are discussed. 
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Soil management, P. E. Beak {New York: John Wiley d Sons^ Inc., 1924, pp. 
VI-i-268, pi, l,figs. 32 ),—This book is one of the Wiley Agricultural Series, edited 
by J. G. Lipman. Its purpose is to give information on the applications of 
those scientific facts and principles which are of use in planning constructive 
systems of soil management and increasing the productive capacity of soils. 
The data upon which this work is based were selected largely from those pub¬ 
lished from time to time by the Ohio Experiment Station. Sections are in¬ 
cluded on requirements of crops, characteristics of soils, and utilizing, conserv¬ 
ing, and supplementing soil resources. 

Studies and researches on soil reaction [traus. titlcj, U. Pkatolonoo {Ann. 
Ut. Apr, [Milan], 16 {1920-21 — 1921-22), pp. 1-128, lip. 1 ).—^This is an exten¬ 
sive review of most of the existing facts, theories, and opinions relating to 
s<iil reaction and its influence on soil characteristics and i)rocesses and on 
plant growth, characterstics, and prosperity. It contains chapters on soil reac¬ 
tion, acid, and alkaline constituents of soil, dilferent aspects of soil acidity 
and alkalinity, origin of soil acidity and alkalinity, influence of culture on 
soil reaction, regulation of soil reaction influence of origin on reaction, de¬ 
termination of soil reaction, relation between soil reaction and vegetation, soil 
acidity, and distribution of acid and alkaline soils in Italy. 

A bibliography of 199 references is included. 

Reaction of Italian soils, with special reference to those of Lombardy 
[trans. title], U. pRATonoNOo (Ann. IM. Apr. [Milan], 16 {1920-21 — 1921-22), pp. 
129-191 ).—The results of mechanical, physical, and clieinical analyses, includ¬ 
ing pH value and reaction determinations, of 601 samples of soils from the 
different Italian provinces are rejiorted and discussed. Data on the origin, 
vegetation, and state of cultivation of the soils are also included. 

The results Indicate that reaction is a dominant factor in the chemical 
fertility of these soils. The more fertile soils had values for specific acidity 
varying from 6.6 to 7.8. The nitrogen content of these soils varied markedly 
without influencing the essential character of the fertility, however. Similar 
variations were found with reference to total phosphoric acid, which were also 
totally independent of the state of chemical fertility of the soil. 

Such variations in content of nutritive constituents had an influence on 
soil fertility as the values of the specific acidities of the soils descended to be¬ 
tween 4 and 5. This was especially true with reference to nitrogen in such 
soils as peat. Soils originating from acid rocks were usually either neutral 
or slightly acid but grew more acid with age. 

A bibliography of 29 references is included. 

A study of the tolerai^^ of plants to acid conditions as determined by 
the hydrogen-ion concentration, L. W. Take {Delaware 8ta. Bui. 135 {1924), 
pp. 17, i8).—-Data from the^second part of preliminary observations (E. S. li., 
48, p. 26) are summarized, indicating that soils differ materially in their re¬ 
sistance to change in reaction upon the addition of acids and alkalis. 

Experiments with sand, clay loam, and muck showed that the sand soil 
exerted little buffer effect when treated with acid. Both the clay loam and the 
muck, however, exerted considerable buffer effect. Similar results were 
observed when these soils were treated with alkali. The sandy soil was 
quickly brought to a neutral ^condition, while the clay loam soil changed 
gradually toward the neutral. The muck resisted an appreciable change toward 
Neutrality even upon the addition of relatively large amounts of alkali. 

Gels and theory of adsorption, N. E. Goboon {Science, 58 {1923), No. 1511, 
pp. *495-497, tig. 1 ).—summary of some of the results obtained in studies dur- 
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ing the past tjiree years at the University of Maryland on adsorption 
phenomena, particularly those occurring in soils and clays, is presented (E. S. 
R., 48, p. 214; 49, p. 17). 

The results indicate that there are four different types of adsorption from 
solution, namely, chemical adsorption which follows the mass law, exchange 
adsorption where one ion is adsorbed at the expense of replacing an equivalent 
amount of a second ion, partition ratio adsorption where tl»e adsorption obeys 
Henry’s law, and electronic adsorption wliere the adsorbed material seems to be 
held by a secondary valence. There is also what might l)e called a fifth 
type, which is a combination of two or more of these types. 

Some physical and chemical properties of several soil profiles, L. C. 
WiiEETiNG (Michigan Sta. Tech. liuL 62 (1924)f PP* SSI, flgis. 6 ).—Laboratory 
information concerning the profiles of several Michigan soils are presented 
and discussed. This is based upon two lines of investigation embodying (1) 
physical inousurements of mcjchanical composition, hygroscopiclty, heat of 
wetting, free and unfree water, and freezing point determinations, and (2) 
chemical analyses and reactions. 

The physical measurements, with the exception of the freezing point de¬ 
termination, showed the iwofiles of Miami loam and silt loam, Bellefontaine 
loam and sandy loam, and Fox loam to be quite similar in constitution, and 
indicated the existence of eluviatlon processes. Freezing point measurements 
indicated the inlluence of organic matter on the solubility of soil minerals. 
Tlie surface soils, on standing, yielded large amounts of material to the soil 
solution, while the subsoil and other lower lying horizons yielded relatively 
.small quantities of material. Chemical determinations were found to be 
exctdlent criteria by means of which weathering processes may he measured. 

Silicon, aluminum, and iron were found to be persistent minerals highly 
re.si.stant to the ordinary weutliering processes. The solution, translocation, 
and subsequent precipitation of the iron and aluminum in the first five profiles 
of soil are considered to be a proof of acid weathering processes. Calcium 
carbonate appeared to be the most readily reached soil mineral. Potassium 
salts seemed to be quite resistant to weathering processes. 

Phosphorus was found to exist throughout the soil profiles in variable quanti¬ 
ties, some soils being richer in this element in one ot the lower lying horizons 
and others being richer in the surface horizon. Sulphur varied but sliglitly 
in the horizons of any profile and was present in relatively small quantities. 
Nitrogen and organic carbon existed mainly in the surface horizons in the 
presence of organic matter. Carbon as carbonates was distributed in exactly 
the reverse order from its organic form, the most abundant supply being in 
the unweathered drift. According to the H-ion determinations the profiles of 
Miami loam and silt loam and Bellefontaine satidy loam are alkaline in 
reaction. 

Soil survey of Iowa—Johnson County, W. H. Stevenson, P. E. Bbown, 
ET AL, (Iowa Sta. Soil Survey Itpt. 32 (1923), pp. 12, pis. 2, ligs. 15 ),—This sur¬ 
vey deals with the soils of an area of 390,400 acres lying in the Mississippi 
loess and Iowan drift soil areas in eastern central Iowa. The topographic 
features of the county are those of an eroded broad smooth plain. The drain¬ 
age system is said to be quite adequate, although there are some areas where 
tiling would be of value. 

The soils of the county are grouped as drifC loess, terrace, and swamp and 
bottomland, of which the loess covers 71.9 per cent of the area. Including 
meadow, muck, and rlverwash, 28 soil types of 15 series are mapped, of 
which the Clinton and Tama silt loam loess soils cover 45.9 and 18.9 per cent 
of the area, reetpectlvely. 
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Data from laboratory, field, and greenhouse studies of the fertility require¬ 
ments and crop adaptations of the prevailing soil types are presented and 
discussed. These indicate that all the soils of the county are acid in reaction 
and are generally deficient in phosphorous. The need for organic matter and 
nitrogen is not pronounced in the case of all the soils. Data on methods used 
in soil surveys in the State are appended. 

Representative Transvaal soils.—V^[, Sandy soils and sandy loams on 
the older granite, 11. dk (t Maiu;hani> (Utiion So. Africa Dept. Agr. Jour.j 8 
{1924)f No. ly pp. 16-21). — 111 a sixih contribution to the subject (K S. R., 50. 
p. 815), data are presented on the mechanical and chemical characteristics of 
large areas of a coarse-grained sandy soil passing into a stmdy loam, occurring 
in northern, northeastern, and eastern Transvaal. These soils are gray, yellow¬ 
ish gray, or brown in color, and the depth varies from a few inches to from 2 
to 3 ft., with sometimes an unusual depth of 30 ft. The subsoil is similar to 
the surface soil, but where the latter is brown the former may be red. The 
texture is coarse and gritty. 

The mechanical analyses show that the soil is composed largely of fine 
gravel and sand, ranging in size from 0.2 to 3 mm., and is remarkably free from 
very coarse materials. The chief physical defect of these soils is said to he 
their open i)orous nature, which makes them subject to drought. On the other 
hand, the run-off from these light soils is much smaller than is the case with 
heavy soils. 

The chemical analyses show that the soil Js deficient in reserve and available 
phosphates, organic matter, and nitrogen, and is only moderately well supplied 
with potash. 

Chemical aspects of some north Auckland soils, W. A. Given {Nciv Zeal. 
Jour. 8ci. and Techaol.. 5 (1922), No. PP- 192-W6). —(Uiemical analyses of 
representative samples of some of the soils of north Auckland are summarized 
and briefly discussed. These soils are derived from sedimentary and igneems 
rocks and include in addition alluvium and sand dunes. 

Soil productivity and the distrlhiition of population in north Auckland, 
II. T. Feerau {New Zealand Jour. Sei. and TechnoL, 6 (1922)y No. 4, pp. 187- 
191). —Data ai*e presented from which the conchisiou is drawn that the dis¬ 
tribution of the rural p()i)Ulation in north Auckland Is governed by the pro¬ 
ductivity of the different soiKs. With one exception the underlying rock forma¬ 
tions give rise to distinct soil formations, which differ only as regards origin, 
texture, and composition. 

[Soil bacteriological studies at the Michigan Station], U. H. Snydeu 
{Michigan 8ta. Rijf. 1922. p. 185). —In studies of so-called nitrobacter soil vac¬ 
cine on two different types of soil growing both legumes and nonlegumes, the 
treated soils failed to respond more favorably than the untreated and gave 
no better yields. 

Studies on the bacterial decomposition of peat showed that the amount 
of plant nutrients rendered soluble in peat bears a close relation to that 
removed by the crop and drainage water together. 

[Soil studies at the Washington Station], F. J. SiEVFms {Washington Col. 
8 ta. Bui. 180 {1923)y pp. 49-55). —Studies of the rate and kind of decomposition 
of such crop residues as straw and alfalfa in soils of low and high nitrogen 
and organic matter contents, to determine the underlying principles of organic 
matter decomposition and maintenance in soils, showed that the decomposition 
of organic matter in soils that have received no organic matter except what is 
returned as stubble is in direct proportion to the organic matter in the soil. 
The kind rate of decomposition of straw and alfalfa were very different. 
Straw with a nitrogen content of about 0.5 per cent decomposed at a very 



J!»243 


SOJI-S—FERTILIZERS. 


119 


uniform rate throughout the average growing season, while alfalfa with a 
nitrogen content of about 2.5 per cent decomposed very rapidly during the 
initial period of 16 days and then dropped below straw, finally ending up with 
a lower total carbon loss than straw. This is taken to indicate that: organic 
matter maintenance in soil depends on the nitrogen content of the residues, 
From the standpoint of crop yield the straw acted detrimentally In inhibiting 
nitrate content. The biological activity of the soils of eastern Washington 
decreased directly with the loss of organic matter end nitrogen. Virgin soils 
showed the greatest activity. 

Studies to determine the effet't of variaticms in tillage and cropping on the 
tt)tal nitrogen supply in the soil from manured and unmannred plats led to the 
conclusion that plats appearing quite uniform may show large variations in 
nitrogen content hi individual samples, which are nu>ro pronounced for manured 
plfits. The probable error for a manured plat was O.SS per cent, while that for 
a summer fallowed plat was 0.H35 per <dil. It is furthiu* concluded that on 
plats ranging In area from to acre, where extreme accuracy is required 
and where the limit of error has been determined by the analysis of a large 
number of individual samples, a (‘omposite sample should be composed of at 
least 25 individual samples before any (‘oncliisive results can he obtained l>ear- 
ing on small nitrogen losses or increase.s. 

The soil fertility problems in eastern .and western Washington are dis¬ 
cussed. 

[Soil studies at the Michigan Station j, ^I. ^1. IsrcOooi, (Mhhujnn l^ta. Rpt. 
Ji)22, pp. 232-239). —Data on cooperative fertilizer projec'ts, with special refer¬ 
ence to tile fertility requirements of muck soils, are presented and discussed. 
Other soil problems are briefly enumerated. 

Soil fertility and soil maiiageineiit experiments, O. G. Sklvio (Min/tc- 
ffoia Sta., Crookston ^uhata. Rpt. ]l)22, pp. -Oonsideraiile data 

on tlie continuous cropping of small grains without fertilization: a 4-year rota¬ 
tion without manure, fertilizer, or legume; a complete fertilizer experiment; 
and a phosphate and manure experiment jire i>rcsented and briefly discussed, 
no conclusions being drawn. 

Studies begun in 1921 on the effect of treble superphosphate on alfalfa 
showed no distinct effect of the pho.sphate in the flvKt season. The effect was 
very marked in the second season, and the yield of hay fiom two cuttings was 
more than twice as heavy on treated soils .as tui untreated soils. Gypsum had 
uf) apparent effect. 

Data from a rate-of-manuring experiment in whir*h 4. 8, 16, and 32 tons of 
manure per acre were used in a 4-year rotation of corn and potatoes, wheat, 
clover, and oats showed that the largest increases per ton of manure were 
obtained from the 4-ton application. Manure spread over a large area at this 
rate was more profitable than large amounts spread over a small area so far 
as wheat, corn, and oats w^ere concerned- 

Data on the value of straw" as a fertilizer on wheat, corn, and potatoes 
showed slight increases in the case of wheat. 

[Fertilizer experiments at the Morris Substation !, I*. E. Mnjjsa (Mhine^ 
fiotu 8ta., Morriit Substa. Rpt. Jt922, pp. 2).—Data on phosphate and 

manuring rotations and on the use of acid phosphate on wlieat, oats, com, and 
clover are reported. 

During the last 2 years of an 8-year period acid phosphate combined with 
manure produced the largest yields of wheat, while during the entire 8-year 
period there was only a fraction of a bushel advantage in favor of the com- 
binatiop. The combination gave the best returns in dry seasons, while in 
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seasons with normal rainfall acid phosphate alone gave the best results from 
the standpoints of both yield and quality. 

The results of 7 years’ experiments showed substantial Increases in the yield 
of oats, with acid phosphate, especially in seasons of short rainfall. Seven 
years’ exp^rimPTitR with corn showed the highest yields with acid phosphat#^ 
and manure, although the average for the 7 years with rock phosphate and 
manure was almost as high. Throughout the period, manure alone was 
slightly more efficient than acid phosphate alone, while with rock phosphate 
alone the vields increased only slightly. Eight years’ results with clover 
showed almost as good results with rock phosphate as with acid phosphate. 
Manure in combination with phosphate fertilizers was more effective than 
either fertilizer alone. 

Fertilizer tests with alfalfa, including the use of lime, gypsum, acid phos¬ 
phate, potassium sulphate, rock phosphate, and barnyard manure alone and in 
different combinations, showed that the increases due to the use of fertilizers 
were too small to warrant their use with alfalfa, with the exception of acid 
phosphate and manure. 

The results of 7 years of rate-of-manuring experiments on a rotation of corn, 
wheat, barley, and clover with applications of manure varying from 0 to 32 
tons per acre showed that the 8-ton application was the most effective with 
corn, while with the wheat the yields were proportionately increased as the 
amount of fertilizer was increased, with the exception of the 16 and 32 ton 
treatments. Barley was also benefited in direct proportion to the amount of 
fertilizer applied. Clover was benefited most by the heavier applications. 
The results are taken to Indicate that 8 tons of manure per acre is perhaps 
the most effective rate of application as a basis of profit per acre. 

Seven years* experiments on the fertilizing value of wheat straw and corn 
stover on a 2-year rotation of wheat and corn when used at rates of 1 and 2 
tons per acre showed some beneficial effect on both crops on soils receiving 
2 tons of stover and 1 ton of straw. 

Data on cooperative phosphate experiments in 1922 are also included. 

Manures and fertilizers, K. Heinrich and O. Nouns {Diinfjer und Dunaen, 
Berlin: Paul Parey, 1922, 8, ed,, rev., pp, y///-|-774).—This is the eighth revised 
edition of this hook (E. S. R., 41, p. 626). 

The effect of lime and manure on Vernon and Kirkland soil as measured 
by plant characteristics, H. F. Mttrphy (Jour. Amer. 8oc. Affron., 15 (1923), 
No. 11, pp. a contribution from the Oklahoma Agricultural and 

Mechanical College, the results of experiments on the. effect of lime and 
manure on the yield of crops on Vernon and Kirkland soils are briefly reported. 
These indicate the favorable influence of lime and manure on these soils. 

Conservation of liquid manure with acid ammonium sulphate [trans 
title], H. WiESSMANN (Ztschr. Pflanzenerndhr. u. Diinguny, 2 (1923), No. 7, 
WirUchaft.-PraM., pp. -Tests of the value of acid ammonium sulphate 

as a preservative for liquid manure are briefly reported. The acid ammonium 
sulphate used contained the same amount of sulphuric acid but less nitrogen 
than ammonium sulphate. It was found that the ammonia lost from liquid 
manure was almost wholly combined as ammonium sulphate when acid am¬ 
monium sulphate was used as the preservative. Further study into the eco¬ 
nomic aspects of this process Is recommended. 

Investigation on the action of ammonium bicarbonate in comparison 
with ammonium sulphate and sodium nitrate in different methods of ap¬ 
plication ftrans. title], O. Lemmermann and K. Ecku (Ztsahr. Pflanzenem/lhr. 
II. DUmtunff, 2 (1923), No. 2, Wirisenaft.-Prakt., pp. -Experiments to 

coiiipa!*e ammonium bicarbonate as a fertilizer on loamy sand soil with am- 
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monlum sulphate and sodium nitrate and to determine the Influence of dif¬ 
ferent methods of application on its action are reported. 

The results showed that surface application of ammonium bicarbonate to 
potatoes before planting did not give as good results as when sodium nitrate 
or ammonium sulphate was used In the same manner. Apparently surface ap¬ 
plications of ammonium bicarbonate resulted In nitrogen losses. Top-dressings 
of ammonium sulphate were also less effective than when this material was 
Incorporated in the soil before planting. 

The use of ammonium bicarbonate on this soil in surface applications before 
the planting of root crops usually resulted in important losses of nitrogen 
by evaporation. Such losses were not so apparent wlien this material was used 
on grain. It is not considered desirable, how^ever, to use ammonium bicar¬ 
bonate under any circumstances as a top-dressing. 

The action of physiologically acid and alkaline nitrogen salts [trans. 
title], F. MtJNTER {Ztachr, PflanzenertiMr. v. DUrwung, 2 (i.923), No. 11, Wirt- 
schaft.-Pralct., pp. 497-516). —Studies are reported which showed that physio¬ 
logically £ft!ld salts added In large quantities to wheat in sand soils had a 
more favorable influence on the yield and phosphoric acid assimilation than 
physiologically alkaline salts, as long as the soil remained alkaline in reaction. 
Smaller additions of physiologically o})posile reacting nitrogen salts on soils 
of less alkalinity decreased the action on plant growth and phosphoric acid 
assimilation. Where the soil contained little calcium carbonate and was only 
slightly alkaline, ammonium sulphate had an injurious effect. 

Where large quantities of alkali resulted from nitrate fertilization, plant 
growth was injured and phosphoric acid assimilation was'retarded. Fertiliza¬ 
tion with nitrate and lime was able to prevent completely yield increases or 
phosphoric acid assimilation from tribasic lime phosphates. While, in general, 
wheat was little injured, flax was very sensitive to high alkalinity in these 
tests. The latter, however, showed a good growth after fertilization with 
physiologically acid nitrogen salts. 

It is concluded that differences in soil alkalinity become evident after vege¬ 
tation tests in sand soils only when very large quantities of physiologically 
acid or alkaline nitrogenous fertilizers are used. 

Potash in the greensands of Xew Jersey, G. R. Mansfijxd (U. S. Geol. 
fiurvev Bui. 727 (1922), pp. Viri-{-J46, ph\ 10, ffffs. d).—The results of an in¬ 
vestigation of the potash-bearing greensands of New .Terscy, made by tbe U. S. 
Geological Survey in cooperation with tbe Department of Conservation and 
Development of the State of New Jersey, are presented. 

It is stated that the greensand marl belt of New Jersey extends across the 
State from the vicinity of Sandy Hook at tbe northeast, to the Delaware River 
near Salem at the southwest, a distance of about 100 miles. The potash in 
the greensand marl occurs chiefly in the mineral glauconite, which is essentially 
a hydrous silicate of ferric iron and potassium. It is conservatively estimated 
that the New Jersey greensands contain 256,053,000 short tons of potassium 
oxid which could be mined by open-pit methods. At tbe rate of importation for 
the five years preceding the World War, including 1014, this quantity could 
supply the needs of the United States for nearly 1,000 years. Tiie lime sand in 
probable commercial thickness is exposed or has been recognized in wells as 
far north as Wrightstown. 

A review of recent experiments is given, Indicating that the potash in green¬ 
sand is promptly available to meet the needs of many and perhaps most farm 
crops. The results of separations and determinations from composite samples, 
prepared to represent the principal beds of commercial thickness at each of 
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the localities drilled, are discussed both in their relation to the recovery of 
potash from greensand and in their bearing on the origin of glauconite. 

It is stated that four companies have undertaken to produce or utilize the 
j)otash from New Jersey greensand, but that while small quantities of potash 
have been produced and marketed none of these companies is now producing. 

The recovery of potash as a by-product in the blast-furnace industry, 
A. R. Mebz and W. H. Ross {U. Dept. Agr. BuL 122G (1924), pp, 22). —Stud¬ 
ies to determine the amount of potash that is annually charged into the blast 
furnaces of the country are rt'ported. Representative sami)les of tin* raw ^ma¬ 
terials including iron ores, fuels, and fluxes that are consumed in the blast 
furnace industry were obtained and analyzed with reference to their potash 
content. - 

The weighted average of the potash in the ores, coke, and limestone us(?d in 
the blast furnace industry was found to amount to approximately 0.2 per cent 
for each material, which is less than one-third us great as that found for the 
raw mix used in the cement industry. In the ease of the ores, the potash ranged 
from 0.04 per cent for Mesuha ores to over^^ per cent for certain fcfl'eign ores. 
As the consumption of high-iK)tash ores Is relatively small as c()nipared with 
low-potash ores, the weighted average of the potash in the ores (‘onsumed is 
less than the mean average found for different ore samples. 

The total potash in the ore, coke, and lim<*stone used in blast furnaces was 
found to amount to 7.3, 4.1, and 1.7 Ihs. per ton of pig iron, res])eetlvely, or 
to a total of 13.1 lbs. The potasli in the slag amounts to 8.2 Ihs., which leavc.s 
a balance for the volatilized potash of 4.0 Ihs. per ton of pig iron. This iimotint.s 
to a total for all plants of about 84,000 tons annually, as compared witli 87,000 
tons for the cement industry. As there are twice as many blast furnaces as 
cement plants in the United States, tlie quantity of potasli lost per individual 
lilant must therefore he less in tlie blast-furnace industry than in the cement; 
industry, hut It is possible that the dust from some blast furnaces in which 
manganiferous ores are used may l>e richer than the ridiest ctunent dust. 

A bibliography is included. 

liixne and phosphates, G. Sciiitktku (Defairure Bta. BuL 135 (1924)^ P- 
O').—Studies on the effect of dilTerent ilegrees of fineness of limestone on the de¬ 
composition of organic matter in the soil are said to have shown that 60- 
and 100-mesh limestone materials are fully as effective as calcium oxid in 
promoting decomposition of organic matter. The lOO-mesli limestone and cal¬ 
cium oxid produced quite similar results and showed the most favorable ef¬ 
fects upon the activity of soil organisms. No appreciable difference in the 
effect upon the availability of soil phosphorus or soil potassium was shown by 
the different lime materials. 

Lime requirement survey, G. L. Schuster (Delaware Sta. Bui. 135 (1924), 
pp, 7, 8 ). —^Tabular data on the lime requirement of different Delaware soils are 
presented. 

Studies upon the lime requirement of New Hampshire soils (New Hamp¬ 
shire Sta. Bui. 212 (1924), PP- ^4* S5). —Continuing work previously noted (E. 
S. Em 49, p. 323), tabular data summarizing the results of lime requirement 
determinations by H. R. Kraybill and C. F. Spaeth of about 309 samples of 
New Hampshire soils are presented. 

Sulphur as a plant food, J. L. St. John (Washington Col. Sta. BuL 180 
(1928), pp. 18, 19).—Continuous cropping to alfalfa under greenhouse conditions 
Is said to have shown that increases in yield obtained from an initial appU- 
oation of sulphur and gypsum were not maintained. A second application of 
sulphpr as a top-dressing caused a renewed increase in growth in certain cases. 
Ammopium sulphate, sulphur, and sodium nitrate seemed to have little effect, 
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with a tendency toward a decrease, on the rate of oxidation of straw in one 
soil. Large applications of sulphur increased the amount of potassium ob¬ 
tained l)y percolation and extraction. Colorimetric determinations of H-ion 
concentration Indicated that large applications of sulphur increased the concen¬ 
tration of H-ions from alxmt the neutral point to about pH 4. Sulphur appli¬ 
cations were found to increase tlie nitrogen content of the first cutting of 
clover and alfalfa, but that in the second and third cuttings was little affected. 
There was also little effect on the percentage of total ash or calcium in alfalfa. 

A study of the effect of ino(!iilated and uninoculated sulphur and gypsum 
on the fertility of silt loam soil of tlie Palouse region, as indicated by the 
composition of teachings from the soils variously treated. Indicated that more 
of the gypsum than of the sulphur may be lost in the drainage water during 
the rainy seascai. The treatment <li(l not seem to affect the loss of phosphorus. 
Gypsum caused an Increased loss of potassium. 

Sulphur prevents loss of nitrogen in eoiiii) 08 t {Ueorf/ia Sta. llpi, 102,3, p. 
43). —It is said to have betm found in laboratory studies that sulphur prevents 
the loss of nitrogen as ammonig from compost heaps, aids amraonification, 
prevents the formation of free nitrogen, and apparently prevents nitrification. 

Tlie action of neutralization sludge obtained from sulphite waste liquor 
and lime on plant production [trans. titlel, E. BnA^cK, W. Geilmann, and 
l'\ Alten {Ziavhr. J*ffan;:;encrnaltr. n. Diingnnu, 2 {1023), No. 9-10, Wirtschaft.- 
Praivt., pp. 433-443). —Studies are rei)ort(*d which sliowed that the neutralization 
sludge from lime and sulphite waste liquor of the cellulose industry did not 
decrease the yield of mustjird, which is usually quite sensitive to sulphite 
salts. Th<' transformation to sulphate of the sulphite contained in tliis 
material took place very slowly in the air but very rapidly in the soil under 
tbe influence of bacterial activity. 

[Michigan fertilizer inspection report, spring 10231, h. W. Watkins and 
W. O. Geaglev {Mich. Dept. Agr. liut. 22 {1023), pp. 29). —Tlie n^ults 
of actual antilyses and guaranties of 415 samples of fertilizers and fertilizer 
materials collected for iiisiiection in Michigan during the spring of 1923 are 
presented, together with the text of tlie Michigan fertilizer instruction law 
and a list of fertilizer manufacturers and brands of fertilizer licensed. 

A summary of the inspection results shows that 25.3 per cent of the total 
number of samples tested were below tbe guaranties in one or more elements. 
Of those, only about one-balf were below the guaranties in commercial value, 
indicating poor mixing at the factory, 

AGRICULTXTEAL BOTANY. 

Report of the department of plant physiology, E. M. R. Lamkey {Dela- 
ware 8ta. Bui. 133 (1924), p. 43)^ —In continuation of previous reports (E. S. R., 
48, p. 623), tbe author briefly summarizes tbe results of his investigations for 
the year. From a study of tlie changing permeability of tbe peach and its 
relation to availability, the author chums that permeability reactions consti¬ 
tute the most trustworthy standard for tbe measurement of the plant response 
to soil fertilizers. 

Investigations on the reaction of enzyms to solutions within the peach plant 
are said to confirm previous results, and rather complete data have been 
secured upon the enzyms active in tbe transformation of starch, dextrin, 
maltose, saccharose, tannin, ainygdalln, and proteins, as well as upon tbe 
activity of enzyms of an oxidizing nature. 
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Experiments with close-bred types of corn, in which enzymatic activity is 
considered as a limiting factor in production, have been continued, and several 
typical strains of corn have been isolated for further study. 

[Keport on plant physiological investigations!, 11. P. Hibbard {Michiffan- 
Sta, Rpt ion, pp. 207, 208).—A brief account is gdven of studies of pure lines 
of wheat grown in various culture solutions, the experiments being conducted 
in the greenhouse during the winter and repeated in the spring. It is claimed 
that climatic conditions played an important part in determining the distribu¬ 
tion of good and poor growtii in the different solutions. Variability in plants 
was frequently found to obscure any relation that may hold between the 
physiological values of the different solutions tested. It is believed that tliis 
difficulty could be overcome partly by using pure line seed, improved methods 
of germination, and seUiCtioii of original seedlings which should be employed 
in large numbers in the experiments. 

As a result of the author’s investigations thus far conducted, he believes 
it is impracticable for a single worker to secure results involving all the in¬ 
fluential conditions in a known way. 

Optimum temperatures for flower seed germination, G. T. Harrington 
(Bot. Gaz., 72 {1921), No. 6, pp. 337-358. figs. Id).—During tlie spring of 1012. 
preliminary work was done on the temperature conditions best suited for the 
germination of a few of the more common flower seeds. During the winter and 
spring of 1013-14, furtlier work w^as done with the same species and a few 
others. The publication of the results has been unavoidably delayed, but 
meanwhile the recommendations included in this report have been followed with 
good results. 

The method and apparatus are described, also the results are considered from 
three standpoints, namely, the effect of alternating v. constant temi)eraturcs, tlie 
effect of the different tempi^ratures upon the germinating capacity, and the 
effect of the different temperatures upon the rapidity of germination. 

It appears from the facts presented that the use of warm temperatures 
usually Increases the rapidity of germination of the species investigated, but 
that comparatively low temperatures are more favorable for (rompleteness of 
germination. In conducting germination tests of each species, a temperature 
should be used which is high enough to accelerate the progress of germination 
as much as can be done with safety. At the same time, it should not be 
warm enough to prevent the germination of any viable seeds, or to encourage 
unnecessarily the development of microorganisms. 

The substratum should be such as to furnish abundant water to the germinat¬ 
ing seeds without limiting the oxygen supply. For this purpose folded blotting 
paper well moistened with water is favorable. The seeds should also be sjme^’d 
so as not to touch. 

The conditions are indicated, in tabular form, which are recommended for 
use in making germination tests of the kinds of flower seeds included in the 
investigation, as are also the numbers <^f days necessary for a preliminary 
estimate of the germinating capacity and for complete germination. It is 
emphasized that more uniformly good results can probably be obtained by using 
for each species the temperature so indicated. 

Plant metabolism studies. (New Uampshire Sta. Bui. 212 (1924), pp. 7^9). _ 

A report is given of studies by H. R. Kraybill and T. 0. Smith of the effect 
of modifying the supply of nitrogen, phosphorus, and sulphur upon growth and 
fruit p^duction of tomato plants. Where plants were started in a fertile 
soil and then transplunteil to sand with a nutrient solution lacking in phos¬ 
phorus, feeble growth of deep green color was made, but the plants did not 
produce fruit When grown in sand lacking nitrogen the plants also grew 
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poorly and did not bear fruit, but they bad a pale green color. Plants grown 
in sand with nutrient solutions lacking in suli)hur were slightly less vegeta¬ 
tive and fruitful than those grown in complete nutrient solutions, and were 
slightly higher in total nitrogen, free reducing substances, and total carbohy¬ 
drates, but the effect of leaving out sulphur in the solution was not very 
marked. 

Compared with plants grown in the c*ouiplete nutrient solution, those grown 
in solutions lucking in phosphorus were iiiucli lower in ins<jluble nitrogen, 
higher in soluble nitrogen, and slightly higher in lipoid nitrogen. When grown 
in solutions lacking nitrogen, the plants made very poor growth. When grown 
in solutions lucking phosphorus similar growth effects were noted, but the 
former were high in total nitrogeji and nitrate nitrogen, while the latter were 
low in total nitrogen. It is claimed that plants grown with nutrient solu¬ 
tions lacking phosphorus, while high in total nitrogen and nitrate nitrogen, 
were low in synthesized oi* protein nitrogen, and that plants grown with solu¬ 
tions lucking nitrogen were low in protein nitrogen. 

Pliotoperiodisnj in relation to Iiydi*ogen-ion concentration of the cell 
sap and the carboliydrate content of the plant, W. W. Garnkr, C. W. Bacon, 
and H. A. ALrAiii) {Jour. A or. Rc.scarch [G. »SM, 27 {192J,), No. 5, pp. 119-^156, 
pin. 2, fig». 10 ).—(In a previous publication (E. S. U., 49, p. 326) descriptions 
have been given of the effect of the duration of daily illumination on plant 
development. In the present paper the authors give an account of studies of 
H-ton concentration of tissue fluids and on carbohydrate content and water 
relations as aflocted by the length of the daily light period. The investigations 
are said to indicate that* the light period profoundly influences acidity rela¬ 
tions, the form of carbohydrate present in the plant, and probably the water 
content of the tissues. 

In the case of short-day plants, indeterminate upward elongation of the 
vegetative stern, wliich is characteristic of a relatively long daily illumination 
period, is tissociated with progressive increase in active acidity of the plant, 
l)articularly in the region oi the growing ixuiit. TJie Increase is said to continue 
until the upper portions of the plant become more acid than the lower portions. 
On the other hand, exposure to a relatively short daily light period sharply 
limited increase in stature, nnd under these conditions a brief trnnsitory period 
of decreased acidity was followed by a moderate increase until a level was 
approached at wliich flowering was initiated. Under the short-day exposure 
the upper portions of the plant were less acid than the lower portions. Ahruiit 
transfer from a long-day to a short-day exposure caused a sudden and sharp 
decrease in acidity in the region of the growing point, wliich usually occurred 
fioin three to flve days after the transfer was made. This drop in acidity is 
believed to indicate transition from the vegetative to the flowering condition. 
The acidity relations resulting from exposure to the long days of sum¬ 
mer also obtained when the short daylight period of winter was prolonged by 
the use of electric light of low intensity. 

In the case of long-day plants, exposure to a relatively short day tended to 
hiliihlt stem elongation, resulting in the leaf-rosette type of development, with 
or without tiiberization. Under these conditions tJie acidity of the plant re¬ 
mained at a relatively low level. 

Preliminary studies, which are being continued, are said to indicate that 
changes in the form of the carbohydrate content and in the degree of 
hydration of the tissues of the plant are among the earliest observable effects 
of change in the length of day to which the plant is exposed. 

Changes in hydrogen-ion concentration produced by growing seedlings 
in acid solutions, J. Davidson and E. T. Wherry (Jour, Agr, Research [U, 
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iS.], )&7 (192^), No. 4, pp, 207-^i7).—An account is given of stn(li(*s on tlie effect 
of plant growth on the medium. Wheat seedlings were grown in solutions of 
hydrochloric, nitric, sulphuric, phosphoric, formic, acetic, oxalic, succinic, ben¬ 
zoic, and phthalic acids, and the changes in reaction produced by their grow^th 
were noted. 

Of the’ inorganic acids, the greatest changes were produced in nitric acid at 
early stages of growth of the seedlings and in phosphoric acid at later stages. 
As phosphorus and nitrogen are considered the most essential elements of 
plant growth contained in the acids used, it is concluded tliat the changes In 
initial reaction produced hy plants are due to absorption ratiier than to neu¬ 
tralization. 

The previous growth of the experimental seedlings in nutrient solutions de- 
fiient in acid-forming elements was found to <]huii\ish their ability to decrease 
the acidity of the acid solutions. 

The greatest changes from tlie Initial reactions were found in tite solutions of 
organic acids, and it is considered that tl^ese may have l)een due partly or 
wholly to microbiological activity. 

Dehydration of certain plant tissues, V. 11. Roswell (Hot. daz., 15 (1925), 
No. i, pp. 86-9Iii 7).—Investigations made with eal)bage and lomato leaves 

of known degrees of hardiness are described, and the results; are presented 
in tabular and graphical form. 

It is shown that in every case the hardy tis*sue lost wate!* less rajiidly than 
the tender tissue. The differences in the rate of loss varied greatly, depending 
upon the kind of plant and the treatment. The relative rates of water loss 
parallel more or less closely their known degrees of resistance* (o cold. In 
every case the curve for tlie hardy tissue starts lower than tliat for tender 
tissue, crosses tlie curve, and ends with the Idgher value. This shows that the 
hardy tissue loses water more slowly in the early periods of drying, and conse¬ 
quently has more to lose in the later periods. The ( iirve for the hardy tissue 
falls less rapidly and in very hardy tissues is almost a liorizontal line, indicating 
that in this case water is held more tenaciously. The water that is lield so 
firmly is presumably In eollodial combination, while tliat which passes off early 
in the drying process is probably free water. The differences in the lioights of 
the curves at 60® C. supposedly indicate approximately tin* relative amounts 
of colloidal water. 

T%e results suggest that tlie method of drying described in this paper may 
be used to estimate the relative amounts of free and unfrcH* water in plant 
tissues, and that the comparative rates of water loss under uniform drying 
conditions measure the relative hardiness of certain kinds of plant tissues. 

Pectic material In root hairs, C. G. Howk (Hot, Qaz.. 12 (J921), No. J, pp. 
StS-S20).—ln testing for the occurrence of conditions indicated by Itolierts (E. 
S. R., 37, p. 128) and by Sampson (E. S. R., 40, p. 325), the root hairs of 20 
economic plants grown in sand and loam w^ere examined, as also were those of 
a few seedlings grown in Knop’s solution. 

No cellulose was found in the root hairs of the species studied. The root 
hairs grown in loam or sand showed a layer of pectic material on the outside, 
and within a layer of callose, thicker in some plants than in others, and usually 
a little thicker at the tips. The pectic material In most of the cases is at 
first in the form of calcium pectate or pecose; pectic acid could not be detected 
with certainty. The pectic layer is somewhat thicker In loam than in sand. 
The root hairs are somewhat add in the forms studied and slightly more acid 
ip ioam than In sand. 
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Whether the acidity of the root hair can be ascribed to the presence of 
pectic material or to some other cause has not yet been determined with 
certainty. 

Subterranean organs of bog plants, F. W. Kmerson (Bot, Gaz,, 72 {1921), 
No. 6. pp. 359^^7If. fifffi. 11). —Tlie present paper deals with work attempting, 
hrst, to discover the exact behavior of ilie underground parts of plants grow¬ 
ing in peat bogs, comparing to s<»me extent these organs with those of the 
same species growing in mineral soil, and, second, to determine as far as pos¬ 
sible the factors involved in any observed peculiarities in behavior. 

The main station for this study was Cedar Lake, at Lake Villa, Lake County, 
Ill. Supplementary work was <‘arried on in bogs at Miller and Hillside, Ind., 
and in a fen at Wolf Lake, Ind. 

A comi)arison of the action of the roots of seedlings under experimental 
control with observations in the field shows that there are four general types 
of heliavior of suhterraiioan organs in these bogs. These are described. 

The roots and rlii/.omes assume an approximately horizontal position above 
th(* water table. Typical forms are A.^pidium thelyptf ris, Bicea exceUa, Larix 
furicina, Carcj: fUifarmiti. Pofjonia ophioplofiHoideM, Potcntilla palustris, Lathy- 
run pnlusIriH. and yavvhiium macrovarpon. 

Hubferran(*an systems of j)lants growing on floating mats were found to be 
very superlicial, nearly all the living tissue being above the water level. 
No .evidence was found to suggest that acidity or toxins are involved in the 
shallowness of these organs, water level being apparently the important 
factor, asi(U‘ from hereditary tendemdes in certain species. Roots of codomi- 
nnnls were in close competition without apparent damage to them resulting. 

No marked dilTerence is apparent between the subterranean organs of a 
given species growing in a bog and those in comparable conditions in mineral 
soils. 

Phylogenetic position of the bacteria, IT. H. Heller {Bot. Gaz., 72 {1921), 
No. d, pp. 390-390). —Tlie author proi»oses for the bacteria a phylum which is 
described as constituted of simple one-celled plants tliat multiply typically 
by binary fission and occasionally by budding, that show no form of sexual 
multiplication, tliat rarely contain cellulose, and that contain no chlorophyll 
or phycocyniiin. 

Destruction of mosses by lichens, F. P. McWhorter {Bot. Gaz., 72 {1921), 
No. 5, pp. 321-325, pi. 1). —Liclions aro able to destroy moss colonies, partly by 
parasitism, partly by smothering. Tlie development of lichens in moss colonies 
makes possible the coining in of a llclieii stage after the moss associations. 

GENETICS. 

Genetics (plant breeding), D. F. Jones {Couuccficut State Sta. Bui. 254 
{1924), PP- 154-156). —^The progress of investigations in genetics at the station 
is reported on briefly. Double-crossed Burr-Learning (‘orn, the result of com¬ 
bining by cross-fertilization four Inbred strains derived from Burr White Dent 
and Learning, has continued to outyleld the highest yielding varieties grown at 
the station. The method of improvement known as .selection in self-fertilized 
lines Is also being applied In a preliminary way to alfalfa and clover and 
to some of the small fruits. Endeavors are being made to obtain an earlier 
field corn than Burr-Learning and a more uniform sweet corn for canning 
purposes. 

The theory of path coefficients.—A reply to Niles’s criticism, S. Wright 
{Genetics, 8 {1923), No. 3, pp. 239-255, fiffs. 8 ).—This is a reply to the criticism 
of Niles (E. S. R., 48, p. 661), in which the author again describes very briefly 
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the application of the theory of path coefficients and severely criticizes many 
of Niles’s statements. 

The method of path coefficients.—^Aii answer to Wri|?ht, H. K. Nilks 
{Qenetic8, 8 (1923)^ No, 3, pp, 256-260). —In replyinp: to the above paper, the 
author feels that his objections to the method of path ooellicients have not been 
overthrown, and states that it seems to him that the method is not funda¬ 
mentally correct. 

Experimental studies on the duration of life.—IX, New life tables/or 
Drosophila, R. Peart, and S. L. Parker (Amcr. Nnl., 58 (192J/), No. 654, PP- 
1(1-82, figs. 2). —New life tables for Drosophila, based on the leiij?th of life of 
2,822 flies of a long-lived inbred strain and 080 Hies of a pure vestigial short¬ 
lived strain are presented. These tables are compared with the life tables of 
humans and of the saturniid moth Telea polyphemus. The previous study of 
this series was noted (E. S. R., 50, p. 824). 

A note on the entrance of the spermatozoon into the starfish egg, H. 
Chambers (Soc. Expt. Biol, and Mvd. Pror-.. 20 {1922), No. S, pp. 187. 1S8). — In 
work at the (.’ornell Medical t'ollege, it has been found that the spermatozoa of 
the starfish are drawn through the layer of Jelly surrounding the egg by means 
of filaments sent out from the conc'S where the s])enn may enter the egg. These 
(*ones were described by Fol in 1870. 

The relation of Meiidelisiii to iniifation and evolution, \V. E. (Ustj.ic 
(Amer. Nat., 57 {1923). No. 658. pp. 55.9-767). - The niotliod of inheritance of 
most of tlie more economically iinpoilant charackTs is c‘xi)lained as usually dii(‘ 
to the oi»oratioii of independent multiple fnetors liaviug diflVrent amounts of 
influence and probably showing lack of dominances This type of inheritance 
has usually been described us blending inhoritame. In tlie progress of evolu¬ 
tion, mutations of modifying factors would mily be evidenced as slight varia¬ 
tions and would not cause the pronounced differences wliicli have frociuently 
been associated with mutations. 

Inheritance studies, E. G. Sciiaver {Waxiunylon Col. Sta. Bui. 180 {1923). 
p. 31). —^Winter hai-diness in a cross l)etwo(‘n Turkey and Jenkin wlioat reacted 
as a recessive, a majority of the Fa rows showing severe winter injury. Plants 
selected from Fa rows of wheat and oats susceptible to smut continued to be 
susceptible in F,, and plants selected from resistant Fa rows produced resistant 
F 4 rows. TUletia tritici. after passing one generation on rye, affected wheat 
without appai^nt loss of vigor. See also earlier studies (E. S. R., 44, p. 843; 
49, p. 223). 

Pa rows of ryeXwheat (E. S. R., 48, p. 3:M) all resembled rye but showed 
unmistakably their liybrid origin, and 42 of 100 i-ows were attacked by smut. 
Fi plants of Bluestem wheatXAcj;?7op.sr cylwdriva and Marquis wIieatXA. 
cylindrica were entirely sterile. 

An Fa family of Red RustproofXAbundance oats produced types both earlier 
and later tliun either parent. Of the rows, 83 per cent were immune to covered 
smut like Red Rustproof, whereas only 1 per cent were as susceptible as 
Abundance. Red color of glumes and lemmas was dominant, this color appar¬ 
ently being caused by two factors for the lemmas and one factor for the outer 
glumes. Basal hairs were inherited as a dominant unit clmracter. The awn 
on the secondary oat seemed to be caused by multiple factors, probably three 
in number. 

Lethal factors in cereals, W. P. Thompson (Tr6\s7. Canad. 80 c. Agron. Proc., 
S (1922h PP* 53-59, figs, 2).—The behavior of two dwarf wheats in which dwarf- 
ness was dominant to tallness and of rye with branching or “Alaska *’ spikes 
suggests the presence of balanced lethals. 
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The inheritance of sickle cell anaemia in man, W. H. Taltafekro and J. 
G. Huck (Oenetics, 8 (1923), No. 6 , pp. 594-398, figs. 2). —Sickle cell anemia, a 
diseased condition in man in which the erythrocytes appear crescentic or 
sickle shaped when the blood is observed in vitro, has been found, by a study 
of its occurrence in two families, to be inherited as a Mendelian character due 
to a single factor, dominant to the normal.* 

Inheritance of proterogyiiy in maize, J. II. Kbimpton (Amer. Nat., 58 
(1924) 7 855, pp. 182-187, fig. i).—Protogyny, a normal condition in Tripsa- 

enm, Eiichlaena, and Coix, has been found to be normal also in a variety of 
maize from Spain. In hybrids with normal protandrous maize the protogynous 
condition behaved as a recessive character and tlie Fi was protandrous. Pro¬ 
togynous plants were recovered in tlie Fa, though in numbers too few for a 
simple Mendelian character. Tlie freuuency distribution of the Fa plants of the 
maize hybrid wa.s very gimilar to tiiose obtained in teosinte-maize hybrids. 
From the occurrence of male sterile iilants and the character of the fre¬ 
quency distribution, it seems probable to the author that protogyny in maize is 
the result ol‘ a variable expression of a male sterile condition, the variability 
being brought about througli th<» interaction of modifying factors. 

Sheep breeding |at the New Haiiix>shjre Station), (Aca: Jlanipshire SI a. 
Uul. 212 (1924), PP’ fb').—This is a reinirt of progress on the experiment of K. 
G. Ritziiian in crossing Southdown and Rambouillets (E. S. Ti., 41), p. ,*170). 
Tiie average llcc‘(*e from this flock weighed tS.5 ll»s., graded as one-half blood 
slaiile, and sold for top market jirh'e, while the male lambs at ir» w(‘eks of age 
averaged tJ7 Ihs. FiS from the Kainhouillet-Oxford crosses aie to be used 
in flevelopiiig the capacity for twiniilng ami biglH»r milk iiroduction. ElTorts 
are being made to iiUHirporatc into the station thick high fecundity and mul- 
tinipjded characteristics from the Hock of the late A. G. Bell (E. S. R., 49, 

j). 000). 

Iiilicritaiice of higher fecundity and the mode of transmission, E. (\ 

Foreman (Michigan Sta. Rpt, 1922, pp. 231, ^ TJie results of a study of this 

problem have led to the following conclusions: 

“(1) A Mendelian interpretation can not he applied to the inheritance of 
higher fecundity because this character is neither dominant nor recessive. 
The mating of all high or low production will produce neither all high nor 
all low. (2) High fecundity is not a sex limited character, but may be trans¬ 
mitted directly to the offspring from either sire or dam. (3) Early maturity 
is correlated with high fecundity and is usually inllueiiced to a greater 
degree by the sire than by the dam. ... (4) High egg production is always 
associated with constitutional vigor and does not appear to be a unit 
character.” 

The genetics of curly wing in Drosophila.—Another case of balanced 
lethal factors, L. Ward (Genetics, 8 (1923), No. 3, pp. 276-300, figs. S). —Experi¬ 
ments at the University of Michigan have demonstrated the occurrence of a 
lethal factor united in the second chromosome with the factor for curly wings 
in Drosophila. Thus curly winged flies are heterozygous. A factor for cinnabar 
bas also been found to be associated with the curly factor. The homologous 
chromosome to the one containing the curly factor contains a factor for 
vestigial wings, which is also linked with a lethal. 

The presence of at least two factors tending to reduce crossing over in the 
second chromosome resulted in the production of 2,487 flies from a back cross 
of curly X a stock carrying six recessive factors in the second chromosome, 
without a single crossover. A few crossovers did occur, however, when the 
environmental temperature was raised to 30® O. (86® P.), and one of the non¬ 
crossover factors was lost, allowing crossing over to occur in one end of the 
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second chromosome. Grossing over continued to owur when tlie treated stock 
of flies was raised at normal temperatures. 

The presence of the balanced lethals with the factors preventing crossing over 
accounts for the apparent true breeding of curly winged stocks. 

Radium radiations and crossing over, II. H. Plough (^4mcr. Nat,, 5S 
{192^), No, 654, pp. 85-^87) ~~A brief account is given of experiments carried on 
at Woods Hole with Drosophila, in which increases in the crossing over per¬ 
centages occurring in the region of black-puri)le and curved genes in the second 
chromosome were produced by radium radiations. 

Inbreeding the Rhode Island Red fowl with special reference to winter 
egg production (preliminary report), F. A. Hays (Anier. Nat., 58 (1924), 
No, 654, PP- 4S-59). —A study of the offe<‘ts of inbreeding on winter egg produc¬ 
tion has been made from the records of tbe inbreeding experiments with Rhode 
Island Reds carried on by H. D. Goodale at the Ah^ssachusetts Experiment 
Station during 1919, 1920, and 1921. Tlie ])lan of the test was to concentrate 
the blood of one hen by breeding the hens used to a son sired by a son of this 
hen in producing the 1920 flock. In 1921 the sisters were mated to tlieir full 
brothers. The results of the siudy lndi(‘:itcMl that there was a tendency toward 
a decreased winter egg prodiuiion as the amount of inbreeding increased. 
Dliferences were observed in the effe<*t of inbreeding on the olTspring of tlu^ 
various individuals used, probably because of difl'erences in tlieir genetic 
composition. The variability in the winter egg production of daughters of 
the same hens wnis reduced through inbreeding, but tlie iige of maturity was 
retarded, though tlie weight of inbred birds was fairly well maintained. 

Tbe author discusses the genetic factors controlling wdiiter egg production, 
and gives the probable genetic formula of each bird used and a comparison of 
the expected and actual offspring obtained. Seven pairs of factors ai’e cvin- 
sidered responsible for winter egg i)roduetioii: E (sex linked) anil E' causing 
early maturity, M winter molting, A and (' broodiness (E. S. R., 41. ji. 870), 
and R and R' causing a high rate of production. 

The effects of alcohol fumes on the albino rat: liitroductioii and steril¬ 
ity data for the first treated generation, F. R. Hanson and V. Handy {Anier. 
Nat,, 57 (1923), No. 653, pp, 582-544- 2). —This is tin* first paper of a series 

to report a study carried on at the Washington Universil.y, St. Louis, of tlie 
etfect of alcohol fumes on the development and fertility of several generations 
of treated rats. The original young of 2 litters of 10 each were divided iiilo 
equal lots and one lot treated daily with sufficient alcohol fumes to cause nar¬ 
cotization in a closed chamber from 16 days of age to maturity. Tbe other lot 
was maintained as a control. Body measurements, w^eigbts, and the fertility 
of both treated and control rats are to be recorded. The authors summarize 
the effects of the treatment on the fertility of the first generation as follows: 
“ Of the C treated females of the first generation, therefore, 3 wore rendered 
completely sterile; 1 had its germ cells so injured that the single litter it threw 
died In a few days; 1 had suffered less injury, but was not able to bring any of 
her 8 litters, with the possible exception of 1, to full term; while the sixth pro¬ 
duced 4 litters, of which 3 were normal.” 

One of the control females proved sterile, but the other 4 produced 12 litters 
or a total of 86 young as compared with 26 by the 1 fertile treated female. 
One of the treated females became pregnant 8 times, but the litters were slowdy 
absorbed 6 times, 1 litter was aborted, and 1 litter of 1 was born dead. 

Tlie structure of the vertebrate eye as an index of developmental defi¬ 
ciencies, with the bearing on recent inheritance studies, 0. R. Stockabd 
(Amer. Nat, 58 ( 1924 ) f No, 654, pp, ^4-35) .—This is a discussion of the manner 
in which the development of tiie eye is arrested in vertebrates by any factor 
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which iJiterferes witJj the general development of the embryo. Evidence of 
interference with eye development is particularly cited from the work of 
Guyer and Smith (E. S. R., 44, p. 500), in which antibodies to the lens of 
rabbits produced jibnormalities in the eye, as th(‘ authors explain, through 
interfering with the general development, and from the works of C. C. Little 
and H, J. Bagg, in which X-rays produced germinal modifications in mice, 
lesultiiig in maldevelopment of the eyes. The blind forms of life in caves are 
usually weaker than similar forms with sight, indicating that the weaker de¬ 
veloping types have developed abnormalities of the eyes. 

The oestrous cycle in the rat and its associated phenomena, J. A. Long 
and H. McL. Evans (Calif. Cuiv. Man., 6 (1922), pjf. UfS. pis. 11, figs. 8).—The 
results of a study of the oestrous cycle in the rat, carried on at the University 
of C’aliforivia, are reiK)rted in detail. The ciianges during the oestrous cycle 
and ovulation have bten divided into five stages, which are closely correlated 
with tbo histological changes in all of the reproductive organs. The occur- 
i*enee of these changt‘S may be ascertained in tlie living animal by microscopic 
(‘xamifiatioiis of the vaginal contents. The order is much the same as pre¬ 
viously noted in the mouse (E. S. 11. 50, p. 820) and in the guinea pig (E. S. U., 
to, p. 407). 

A careful study of the corpora Intea showed that there were four kinds, i.e., 
corpora lutea of ovulation, cojmlaUon, jiregnancy, and lactation, which persist 
for (JilTereiit lengths of time tlamgh they have similar structures. A com¬ 
parison of llie number of young born with the numl>er corjKU’a lutea f(»rmed 
indicated that only about two-thirds as many young occurred us tliere were 
ova discharged. The age of sexual nmturlly. as measured hy the first coitus, 
N'aried from (»:> to 107 days, averaging 02.7 days, and as measured hy the first 
ovulation varied from 45 to 147 days, averaging 77 days. The gestation period 
was found to be 21.5 to 22 days. Tiie changes in tlie vaginal contents during 
])regnancy and lactation indicated that none »>f the usual oestrous cluinges 
ocvurred, luit at about tlie fourtetmth day of pregnancy the floor of the vagina 
was covered with a film of red blood corpuscles. Tliis was the first definite 
sign of ]>regnancy, 

A study of the formation of the vaginal plug was also made and the effect 
of copulation and imvliaiucal stimulation of the cervix of the uterus with a 
glass rod were found to delay the .succeeding ovulation hy producing changes 
in the reproductive tract during a short period which simulated pregnancy. 
Deciduoinata could he produced by drawing a thread through a horn of the 
uterus provided the oi)eratlon was done at least 2 days after ovulation. Any¬ 
thing prolonging the life of the corpora lutea such as copulation, etc., tended 
to prolong the life of the tumor, but resorption started as soon as the next 
oestrous period occurred. 

The effects of the removal of various parts of the reproductive tract on the 
occurrence of oestrum were studied in a nuinher of animals, and it was found 
that tlie normal changes ociairred if the ovaries were not removed and even 
when the ovaries were transplanted to other parts of the body. These deter¬ 
minations were made by vaginal smears. 4'lie total length of the opstrous 
cycle in rats was found to vary from 3 to 13 days, with a general average of 
5.4 days. Seven hundred and eighty-nine of the 1,099 cycles observed were 
4 days in length and 034 were 5 days long, showing that the model length 
of the oestrous cycle was between 4 and 5 days. 

On the weight of the ovaries In the albino rat during gestation andi nor¬ 
mal lactation, also in females deprived of their newborn litters, J. M. 
STOTSEtNBXJRo (Amer. Jour. Physiol., 65 (1923), No. 1, pp. 77-89, figs. S ).—The 
l»ody weights and weights of the ovaries are given of female rats killed at 
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2-day intervals during gestation, during the 20 days following parturition while 
the young were suckling, and during 26 days following parturition when the 
young were removed. Tlie results showed that the weight of the ovaries 
decreased during gestation to the twelfth day, after which there was an in¬ 
crease to the time of parturition. The number of corpora lutea present in¬ 
fluenced the amount of this Increase. The weight of the ovaries decreased dur¬ 
ing the normal lactation period, but when the litter was removed the lactation 
ceased, and the reduction in weight stopped at about the fourth day when the 
oestrous cycle was renewed. Some differences in the weights of the right and 
left ovaries were observed, but the ovary of neither side was uniformly heavier 
than the other. No relationship was noticed between the weights of ovaries 
and conditions which cause females to kill their young. The ovaries of mated 
females were usually much heavier than those of the unmated females from 
Donaldson’s work (E. S. R., 40, p. 540). 

A sexual activity rhythm in the female rat, G. TI. Wano {Amer. Nat.^ 58 
No. 654f pp- $6-42, figs. S ).—The activity of female rats, as measured by 
the revolutions of a revolving drum, was found to occur in cycles which were 
usually four days in length. The height of this activity was found to be asso¬ 
ciated with the oestrous period. Mou's and immature, pregnant, or overiectom- 
ized females did not sliow the cyclic rhythm in their activity. 

Intertubular tissue in the testes of certain birds, H. I.>. Goodat.e (Awe?-. 
Nat., 58 {1924)^ No. 654^ pp. 92, 93).- A few sections of tests of wild birds which 
have been examined have revealed tlie preseme of very large, conspicuous 
cells, called lymphocytes by d. F. Nonidoz, forming a tissue in the iutertubular 
spaces of the testes of chestnut sided, myrtle, and Maryland yellow-throated 
warblers. Sueli cells were, however, absent from tlie testes of a brown thrasher, 
several English span*ows and domestic ducks, and demonstrated with dllliculty 
in the testes of a robin and a bluebird. 

liUteal cells and lien-feathering, H. D. Ooodale and J. F. Nonidkz {Ani(n\ 
Nat., 58 {1924)i No. 654, PP- 91, 92). —Sections of tla? testicles from 12 cockerels 
of a hen-feathered strain were examined for any relationship between the 
character of the luteal cells or the lymphoid cells and the occurrence of cock or 
hen-feathering. No relationship was observed, but the amount of Intertuhular 
material was large in the hen-feathered males. 

FIELD CEOPS. 

[Field crops work in Delaware, 1923], G. L. Schuster {Delatvarc Sta. 
Bui. 135 {1924), pp. 7, 9, 10, fig. i).—-Experiments with crop rotations and green 
manure crops and a comparison of Hubam with perennial sweet clover are 
reported on briefly. 

In studies of the effect of fertilizers and lime on the yield, maturity, and 
composition of soy beans (E. S. li., 47, p. 531), lime increased the average 
acre yield and protein content of soy beans but seemed to delay maturity and 
depress the oil content. Potassium chlorid produced the most of any of the 
single elements and in combination with phosphatlc fertilizers gave the 
greatest yield. Sodium nitrate did not give satisfactory returns. Fertilizers 
did not seem to produce any significant change in the oil or protein content 
of the soy beans. The total yield of protein and oil content per acre appeared 
to be closely related to the total yield of beans per acre. 

[Fieldi crops experiments in Georgia, 1923], {Georgia 8ta. Rpt. 1923, pp. 
39-^42, 4^, 44f 4^f i).—The leading varieties of wheat, oats, barley, rye, corn, 
and cotton are Indicated, and the progress of breeding and selection work 
with wheat, oats, and barley is described as heretofore (E. S. R., 49, p. 524), 
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with notes on comparative yields and spacings of corn, sorghum, and sun¬ 
flowers for silage and Improvement work with Bermuda pasture. 

In a triangular fertilizer test with cotton, in cooperation with the U. S. De¬ 
partment of Agriculture, an abundance of nitrogen appeared of prime im¬ 
portance in growing cotton on Piedmont soils, with phosphates next and 
lK)tash last. Readily available sources of nitrogen, such as sodium nitrate 
or ammonium sulphate, seemed to give the largest and cheapest yields ob¬ 
tained under boll weevil conditions. The maximum yields with sodium 
nitrate resulted when applied at the rate of 166 lbs. per acre, and with both 
sodium nitrate and ammonium sulphate there were higher yields when applied 
at planting time rather than later. The beneficial effect of additions of lime¬ 
stone to cotton land^ at least on the (.ecil clay loam soil, were shown, and 
raw pliosphates again demonstrated considerable value, as a source, of 
phosphorus for <?otton. Wliile less than 120 lbs. of potash per acre was not 
found enough, no advantage accrued from heavy applications. 

Increased applications of nitrogen responded witli Increased yields of corn 
in a triangular test, whereas phosphates and potasii liad little effect. Top¬ 
dressing corn in mid-July did not prove profitable in a dry season. 

Tlie best stand of hur clover, sown in corn middte, was obtained wlien a 
furrow was opened witli a scooter and the seed covered with barnyard manure. 
Placing acid pliospliule in the row and leaving the seed uncovertxl gave almost 
as good a stand, while seeding in the furrow without further treatment re¬ 
sulted in a poor stand and seed broadcast was a total failure. 

Results during five years indicate tiiat a fertilizer, is most suitable for 

sweet potatoes on Piedmont soils, 

[Agronomic work In Michigan], J. F. Cox and H. R. Pkttigkove {Michi- 
pan i!^ta. HpL 1922 , pp. 214 - 217 , 21 / 1 ). —The progress of breeiling work and vari¬ 
etal studies with alfalfa, clover, corn, field beaus, flax, potatoes, pop corn, i*ye, 
sugar beets, and wlient are described briefly. 

Notable among varieties at tlie Upper l^eninsula Substation were Wisconsin 
Pciligree No. 77, Iowa No. 103, Silvermine. and Sixty-Day oats; Wisconsin 
Pedigree No. 9 and Michigan Black Barhless barley; Eiiglisli field peas; and 
of tlie annual hay crops, oats and peas. Cultural experiments showed the 
best returns from mid-May seeding for barley, late-August seeding for winter 
wheat, and 30-in. rows at the rate of 6 lbs. per acre for sunflowers. 

[Field crops experiments at the Crookston, Minn., Substation, 1022], 
C. G. Selvio {Minnesota Sta., Crookston Snbsta. Rpt. 1922, pp. 12, 13, 14, 16-28, 
30, 31-40, 69-81, nffs. 11).—The progress (E. S. R., 48, p. 331) is reported of ex¬ 
periments with various field crops including variety tests with spring wheat, 
oats, barley, rye, corn, flax, sweet clover, soy beans, potatoes, carrots, mangels, 
rutabagas, turnips and sugar beets; comparison of cereal mixtures; seeding 
trials with wheat, barley, oats, rye, flux, and potatoes; time? of cutting wheat 
and oats; fertilizer tests wdth potatoes and studies of the residual effect of 
fertilizers on varieties of alfalfa and sweet clover; seed selection work with 
potatoes; and rotations. 

The results of trials of winter wheat by this station and farmers In the 
Red River Valley and milling tests thereon are summarized, and the merits of 
rotations are indicated. The 3, 5, and 7 year rotations testeil were satisfac¬ 
tory, but the 7-year rotation was the weediest. Rotating wheat, barley, and 
oats has shown no Increase over continuous production. 

Varieties of oats and wheat were cut at the green neck, yellow neck, 
hnd dead ripe stages. Excepting one variety, oats cut at the yellow neck stage 
weighed as much as when cut when ripe and were without marked color dif¬ 
ferences. Marquis, Preston, and Ruby wheat cut in the yellow neck stage 
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weighed less than when cut dead ripe. No loss of weight occurred in Mindum 
and Kota wheats. 

Sow thistle seed buried 7 in. deep was not killed, but its growth was much 
retarded as compared with seed planted nearer the surface. 

Hot formaldehyde and corrosive sublimate proved almost equally effective for 
potato diseases. Inoculated sulphur was applied at the rate of 400 lbs. 
per acre on soil known to be infected with certain potato diseases, and Early 
Ohio, Irish Cobbler, and Green Mountain potatoes treated with corrosive sub¬ 
limate were planted on both sulphured and untreated plats. The crops from 
all three varieties were practically 100 per cent infected with black scurf 
and scab, the tubers having generally only a few scab specks each but enough 
rhizoctonia to make them appear dirty and dingy. Although the results from 
the.one-year trial are not held conclusive, they are thought to indicate that 
with the heavy Fargo clay loam soils the chemical reaction in the soils result¬ 
ing from the sulphur application must be studied for a full explanation of 
the lowering yields, and that inoculated sulphur can not be recommended for 
control of tuber diseases or disease infected soil. Potatoes produced maximum 
yields with three apiilications of Bordeaux, and those sprayed with Pyrox 
outylelded potatoes treated wtili Bordeaux. 

Growing alfalfa, sweet clover, and soy beans in the Red River Valley, 
R. S. Dunham {Minnesota Hla., CroolcHton l^inhsta. Rpt, pp. 90-101, fips. 

S ),—Based on exi)erinients at the Grookston Substation, cultural methods, fiehl 
practices, and varieties are recommended for growing alfalfa, sweet clover, 
and soy beans for dilTerent purposes in the Red River Valley. 

[Field crops work at the Morri.s, Minn., Substation, 1922 ), P. K. Millku 
{Miimesota Sta., Morris t^uhsta. Upt. 1022, pp. 27-1/9 ).—Experiments reported 
in continuation of earlier work (E. S. R., 48, p. 332) included varietal trials 
of spring and winter wheat, oats, barley, winter rye, corn, soy beans, field 
beans, alfalfa, and potatoes; seeding tests with winter wheat, rye, and pota¬ 
toes; cultivation and spraying tests with potatoes; rotations; and production of 
certified seed. The tabulated results from different rotations are in harmony 
with previous C()nclusion.s. Potato yields again favored spraying with Bor¬ 
deaux mixture for eary blight, 3-in. depth of planting, and level surface 
cultivation. 

[Field crops work at the Delta, Miss., Substation, 1022 and 10231, 

W. E. Ayhes {Mississippi Sta. Bui. 221 {192^), pp. 6-10, 12). —Variety, cultural, 
and fertilizer trials with corn, and variety tests with oats, soy beans, and 
cowpeas for hay, and sorghum; comparisons of forage crops after oats; and 
breeding work with corn, cotton, and oats were carried on in continuation 
of earlier work (E. S. R., 49, p. 428). Cotton experiments were similar to 
those noted (E. S. R., 40, p. 225). 

Experimental results suggest, as the optimum spacing for corn, single plants 
2 ft. apart in 4-ft. rows or 2.25 ft. apart in 3.5-ft. rows. Planting legumes In 
corn seemed to reduce the corn yields, but the combined value of the two 
crops exceeded that of corn alone. Applied on land yielding about 40 bu. 
l)er acre without fertilizer, at such rates as to add 15 lbs. of nitrogen per 
acre, there were obtained with ammonium sulphate increased yields of 18.1 
per cent, sodium nitrate 16.8, cottonseed meal and sodium nitrate 18.1, and 
cottonseed meal 12.5 per cent. Applications of sodium nitrate resulted in 
increases ranging from 3.G per cent from 50 lbs. per acre to 36 per cent from 
260 lbs. and 37 per cent with 300 lbs. of sodium nitrate. At the first or 
second cultivation seems the best time for applying sodium nitrate to com. 

yields of 80 to 50 bu. of cats per acre were produced in 1923 In nut grass- 
infested^ low, tight buckshot soil without further preparation after the re- 
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moval of soy-bean hay, the oats being drilled in the soy-l)ean stubble at a 
eost of less than $3 per acre for seed and labor. 

[Field crops work on the Bcottsbluff, IVebr., Experiment Farm in 1020 
and 1921], J. A. Holden (V. Dept. Apr., Dvpt. Circ. 289 (192/,), pp. 8-22, 
2S-£9, figs. 3). —Investigations along similar lines as noted earlier (E. S. K., 46, 
p. 530; 49, p. 733) are reported. Rotation experiments under irrigation have 
been discussed elsewhere (B. S. 11., 49, p. 328). 

Although plowed land has given slightly higher yields of sugar beets than 
disked land, disking would probably permit earlier planting in a year with a 
backward spring, which would more than compensate the difference in favor 
of plowing. Delay in planting after plowing resulted in heavy decreases in 
tonnage of sugar beets. Plats receiving manure showed marked increase in 
yield, but the immediate gain was not in proportion to the amount of manure 
applied. The residual effect was much greater from the heavy applications 
than from the light ones. Where tlie supply of manure is limited and when 
immediate results are desired, it is deemed better to apply it at tlie rate of 
10 or 12 tons per acre, but where manure is abundant heavy applications are 
advisable. Commercial fertlli/.ers produced a slight increase, winch was not 
so marked as where barnyard manure was used. 

Potatoes after alfalfa have given a 9-year average acre yield of 280.8 bu., 
after manure 202.2, and in rotations including neither manure nor alfalfa 144.4 
bu. Varieties (E. S. R., 48, p. 330) of potatoes are indicated for the North 
Platte Valley. I.ater plantings api»ear to give smaller yields but the tubers 
grade better. 

Experiments with seed potatoes reported on by H. O. Werner (E. S. R., 50. 
p. 335) showed that no one State has a monopoly on good seed potatoes. Tlie 
quality and yield of potatoes depend largely upon seed selection, disease con¬ 
trol, and the climatic conditions under which the seed tubers have been pro¬ 
duced. Spacing tests suggest that Triumph and Downing potatoes can bo 
planted most profitably on fertile irrigated soils at distances not to exceed 12 
in. apart in the row. Potatoes of the Triumph variety irrigatetl more than one 
year did not ap{)oar very desirable for seed purposes. Potatoes grown under 
uniform irrigation treatment from seed from lots grown on dry land and receiv¬ 
ing different Irrigation treatments the previous year gave yields in inverse 
relation to the amount of wmter apiilied to the seed plats. 

The residual effect of alfalfa was shown to he very beneficial to corn, nearly 
doubling the average grain yield. Acclimated varieties of corn are advised. 

The average yields of winter wheat, spring wheat, oats, barley, corn, and 
sorghum under various cultural conditions and in rotations in dry land experi¬ 
ments are given by O. Harri.s. A detailed account of dry farming investigations 
at this substation has been reported already (E. S. R., 49, p. 527). 

[Field crops work in New Hampshire, 1923] (Veto Hampshire 8ta. Bui. 
212 (1924), PP- 24-26, 28, 29-31, 33. 3 /,).—Selection work with timothy, variety 
tests with red clover and silage corn, top-dressing hay hind with nitrogenous 
salts, pasturS improvement studies, and potash and seed tests with potatoes 
were carried on by F. W. Taylor and O. Butler in continuation of previous 
work (E. S. R., 49, p. 328). Fertilizer tests with potatoes by J. R. Helper on 
J?a.rden soils are also reported. 

When manure is used for the potato crop, the larger applications of potash 
do not appear desirable or profitable. CJertlfied potato seed produced about 25 
bu. per acre more than home-grown noncertified seed. Seed grown in southern 
New Hampshire consistently yielded much less than seed of the same strain 
of potatoes grown simultaneously in Maine. Yields and field observations with 
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certified Green Mountain potatoes showed seed pieces from the bud end and 
stem end of the tuber to be about equally fertile. 

[Field crops investigations in Washington], E. G. Sen Aim, M. A. McCall, 
0. E. Hilt., and R. P. Bean {Washington Col. Sta. Bui. 180 (1928)^ pp. 29f SOy 
59--62y 63-65, 66, 67). —As in the previous report (E. S. R., 49, p. 223), prominent 
varieties of wheat, oats, barley, field peas, corn, and alfalfa, and their average 
yields at the station or substations are pointed out, together with the results of 
seeding and cultivation tests and notes on smut resistance with wheat. Cow- 
peas and soy beans were not adapted to conditions at the station. * 

Ridit wheat resulting from a cross between Turkey and Florence is a winter 
rariety with red grain and a stiffer straw than Turkey, is beardless, and seems 
to be thoroughly winter hardy. It Is similar to Turkey in milling quality. At 
Pullman, Ridit compared favorably in yield with the best winter varieties and 
was Immune to stinking smut. 

A study at the Adams Substation at Lind of moisture usage by the wheat 
plant in the field as influenced by variety, data of seeding, and soil condition 
indicated a very close relationship between the photoperiodic optimum of any 
given variety and the most efficient use of moisture by that variety. Relative 
drought resistance is probably largely determined by the occurrence of the 
favorable photoperiod at such a time during the growing season as will give the 
largest growth and the best opportunity for complete maturity before the 
limited moisture supply is exhausted. A variety drought resistant in one 
environment may not necessarily be so drought resistant in another. 

Varietal results with wheat were not in agreement with tho.se at Pullman or 
at Waterville and emphasized the necessity of more definite knowledge of the 
physiological complex of varieties before making general recommendations. 
The correlation of seasonal conditions with varietal performance appears to 
give a very clear indication of the time and place different varieties shouhl 
be grown. 

The yields of Turkey winter wheat in a spring harrowing experiment, 
taken together with results at Waterville, are not thought to justify harrowing 
as a regular practice. Harrowing immediately after the drill or the use of 
press wheels appeared to increase spring wheat yields. Cultural exptudinents 
with wheat at Lind, in cooperation with the U. S. Department of Agriculture, 
have been reported in detail from another source (E. S. R., 49, p. 828). 

Experimental results at the Waterville Substation and farm practice indi¬ 
cate that all lands that can not be plowed by May 1 should be plowed the 
previous fall, or disked early in the spring to hold moisture until the time of 
plowing. Fall plowing is preferred to spring disking and late plowing if the 
plowing can not be done before the last of May. Maximum yields may be 
obtained when the summer fallow, from plowing until time of seeding in the 
fall, is given only sufficient tillage to control weed growth and to prepare a 
firm, level seed bed. 

At the Irrigation Substation, alfalfa cut when one-fourth in bloom averaged 
0.4 tons per acre, one-half in bloom 7.47 tons, and three-fourths In bloom 7.45 
tons. 

[Report of the Wyoming Station agronomy department] (Wyoming Sta. 
Rpt. 1923, pp. 48-52, 64, 65). —Potatoes following alfalfa in a rotation have pro¬ 
duced almost double the yield of those grown on land continuously in grain, and 
were much less scabby. Closer planting of potatoes with seed pieces not more 
than 6 to 12 in. apart gave the greatest total yields and the highest production of 
marketable tubers. Large-sized seed proved best in dry years, while in wet 
years differences were not apparent between large and small seed. 
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Results obtained at Archer in cooi)eration with the U. S. Department of Agri¬ 
culture indicate that planting winter wheat with high furrows to protect the 
plant from the wind will insure the success of winter wheat production in the 
surrounding country. The merits of Acme durum wheat, crested wheat grass, 
and local selections of corn were also demonstrated. 

[Report of field crops work in Punjab, India], 1). Milne et al. {Punjab 
Dept, Agr, Rpt, 1922, pi. J, pp. ^-7, U-22, P/i-Jt/, XXXIII--XXXVII, pis. 4).^ 
These pages supplement and describe the continuation of work noted earlier 
(E. S. R., 49, p. 31.) 

Handbook of breeding of agricultural plants, C. FituwiJtTii et al. {Hand- 
buck der Landwirtschaftlichen Pflanzenzuchhing. Berlin: Paul Parey, 192S, 
rol. 4, 4- cd., r&v., pp. XVI-^483, figs. 43)‘ —A revised edition of the volume pre¬ 
viously noted (E. S. 1^., 45, p. 35), covering The Breeding of the Four Prin¬ 
cipal Cereals and Sugar Beets. 

Factors in successful inoculation of legume crops, P. W. Aixen {Wash¬ 
ington Col. Sta. Bui. 180 {1923), pp. 16. 17 ).—Wind storms, dust storms, and 
mud storms appear to be negligible factors in the distribution of legume bac¬ 
teria in eastern Washington. The drying out of soils during long, hot summer 
droughts was found responsible for the killing of most legume bacteria of 
the soil. Seeds well inoculated with vigorous legume bacteria were found to 
1)0 practically sterile after six moutijs stolenge in a moderately dry place, 
showing that the inoculation of legume crops by persistence of viable legume 
bacteria on the seeds from one season to another does not generally occur. 

Seeding small grain in furrows, 8. C. Sai.jmox (Kansa.^ Sta. Tech. Bui. 13 
{1924) t pp. 4-~35, figs. 16). —The merits of seeding small grain in furrows are 
discussed, and a r6sum€ is given of experimental results in Kansas and else¬ 
where with this method of seeding. 

Considerable losses of winter cereals from winterkilling and soil blowing 
may doubtless be prevented by seeding in furrows Ksoinewliat deeper and farther 
apart than usual. Among advantages cited are protection by preventing snow 
from drifting from the fields and by rt'ducing exposure of the plants to cold 
drying winds, better and more certain germination under some conditions, and 
a possibility of l)etter drougl)t resistance. Temperature records show a marke<l 
difference in minimum winter temi^t^ratures in favor of the furrow method, 
the difference increasing with the depth of furrows. The meager data forbid 
conclusions regarding the value of the metliod for spring grain. 

In the Colby area and northward and westward the liazards of winterkilling, 
soil blowing, and drought seem sufiicient to justify more extended trials of 
this method on a field scale. Results at Manhattan do not suggest extensive 
use of the method in that section, ami soutli of Hays its advantages may be 
limited to protecting the grain from soil blowing and drought and insuring 
better germination. 

Seeding In furrows may reduce yields where winters arc mild and rainfall 
high, but may be of some value in subhumid areas wliere heaving Is an im¬ 
portant factor. Increased erosion is indicated on sloping soils where the 
furrows extend up and down the slope. The relative importance of seeding east 
and west as compared with seeding north and south will depend upon the best 
protection afforded during the winter and perhaps on the relative rate of 
growth in the spring. At Manhattan the grain in north and south furrows 
apparently tended to grow more rapidly in early spring than that In east and 
west furrows. Marked differences were not demonstrated in the rate of seed¬ 
ing required as compared with tlte ordinary metliod. Until more data are 
obtained, a maximum distance of 12 in. between rows is thought safest. 
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Most of the drills for seeding in furrows hove proved unsatisfactory prin¬ 
cipally because they do not operate to advantage in trashy^ground or because 
of heavy draft. It is thought that these difficulties have been reduced, avoided, 
or overcome with a new tj’pe of drill which uses disks for opening the 
furrows. 

Barley varieties under different conditions in Norway [trans. title], K 
ViK {Aarsheret, Norges Landbr. Jl0isholeii AkenyekstforxOtc, S2 [1020-21}, pp. 
41-52). —Results of numerous trials on demonstration fields with barley vari(‘- 
ties between 1007 and 1920 substantiated routine experiments showing thnt 
in northern Norway (north of 05°) and in moiiiitainous sections, both w-ith 
short growing periods, only native early ripening varieties such as D0nnes, 
Bjark0y, and Kvefjord can thrive. These mature in about three months and 
have less straw tlnin most other barley varieties. They are said to produce 
rather high grain yields in mountain regions. The kernels are rather slender, 
exhibiting mostly a bluish tint with the gluten cells containing a blue coloring 
matter. 

Asplund, a C-rowed pure-line selection, led in grain yields in regions with 
long growing periods, particularly in southeastern Norway. Its straw is short 
and unusually stiff, and its grain, although small, is plump and of good 
quality. Maskin barley, second to Asplund, also has short and stiff culms, hut 
ripened earlier and showed Itself adapted for regions intermediate hetAveen 
those indicated for tlie earliest sorts and for Asplund. Two-rowed barleys gen¬ 
erally bad knver grain yields than O-rowed, especially in districts with short 
growing periods. 

Clover failure, A. ,1. Piktkks (/^ S. Dept. Afp'., Fanncrn' Hul. 1365 {102//), 
pp. figs. 9 ).—By clover failure is understood the complete or partial loss 

of a stand of red clover or the failure to secure a stand after si^eding. The 
decline of clover culture in recent years is reviewed: the causes of clbver 
failure including unsuitable soil conditions, uiuidapted or poor seed, poor 
methods of seeding, diseases and insects, and wrong treatment in the autumn 
of the first year are dis(aissed; and remedial measures are suggested. 

Cotton, .T. G. OvKRPKCK and W. T. Conway {New Mc:meo i<ta. Bui. ll/l {1024)> 
pp. 17, figs. 3). —Cultural and field methods, irrigation practices, and varieties 
are rec*oinmendod for the production of cotton under irrigation and on dry 
land in New Mexico. Inso(!ts and diseases are commented on briefly. 

The results of variety trials at the station from 1920 to 1923, Inclusive, 
show Acala to outyield other varieties wdth Triumph and Durango next in 
order of merit. Most of the cotton growm in the State is said to he (uther 
Durango or Acala, Durango being grown most extensively in the l‘ecos 
Valley and Acala in the Mesllla Valley. 

Bavarian flaxseed [trans. title], G. Centner {Fascrforschung, 3 {1923), No. 
4> PP* 277-300). —Comparison of flaxseed from many sources gave evidence that 
Bavarian flaxseed closely resembles flaxseed from middle and southern Russia 
in its weed-seed content. However, flaxseed from western Bavaria is similar 
to seed from the Netherlands. Bavarian flaxseed differs from the north 
Bussian seed by the frequent occurrence of Cuscuta epilinum, and from the 
middle and south Russian seed by the lack of Echinmpenna lappula. However, 
this weed does not run regularly in middle and south Russian seed, so it has 
only a relative value. The frequent occurrence of Russian black soil often 
serves to differentiate Bavarian and Russian seed. Bavarian and generally 
GeirRiRn flaxseed and clover seed are often characterized by seed of Lapsana 
commimis, whicli seldom or never occurs in seed of other origin. 

gpronting of seed potatoes before planting [trans. title], A. P. Lunden 
(Aaraberet. Norges Landbr. H0i8kole8 Af{>ervekstfora0k, 32 [1920-21], pp. 9- 
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J^O), —^Because of the prolongation of the vegetative period, sprouting of seed 
potatoes Is held of value, particularly in districts with short summers or in 
unfavorable years. Experiments with sprouted seed potatoes in Norway 
from 1913 to 1921, inclusive, are reported, supplementing earlier work (E. 
S. R., 30, p. 333). 

At Aas, in southeastern Norway, about 100 meters (328 feet) above sea 
level, sprouted seed produced increases in yields averaging 14 per cent and 
sprouted seed with only one sprout remaining, 12 per cent. Late maturing 
varieties have given the greatest increases with sprouting, and the earlier 
varieties have shown the least increases. Dry rot seemed to decrease slightly 
after sprouting, and the dry matter coiilent averaged 0.27 per cent less in the 
cro]) from sprouted seed. More large tubers were obtained from sprouted 
seed, Sprouted seed with only one sprout remaining gave about the same 
nuinher of plants as the ordinarily sprouted or unsprouted seed. 

At Abj0rsbrfiten in the interior highland of south Norway, seed sprouted 
for four weeks g.ave an average increase of 22 per cent and for six weeks 
33 per cent. With four weeks' sprouting medium early varieties gave almost as 
large average increases as the late sorts, w’hereas with seed sprouted six 
weeks the late varieties made tlie larger increases. 

Fertilizing rice in southwestern liouhsiana, O. .Tasciike {Anicr. Fert., 60 
{1924)i 7, pp. 26, 27). —Experience in the use of fertilizers on the rice crop 

of southwestern Louisiana is described briefly. 

Growing and u.sing sweet clover in Montana, McKke ( Ifoatona Sta. 
Girc. US (1923), pp. 32. ./6').- Varieties, cultural and field methods, and 

management practices are suggested for growing sweet clover In Montana for 
pasture, hay, soil improvemejit. and seed, and in rotations. The preparation 
of sweet clover seed for market and the crop as a honey plant are discussed 
briefly, and the opinions of farmers regarding sweet clover are appended. 

Methods of covering grass seeds, U. T>. Wuxiams {Jour. Min. Agr. [Gi. 
Urit.], 30 {1924), Fo. 12, pp. U34'-tl39 ).—A further series of experiments (E. 
S. R., 7)0, p. 34) carried on at Al)erystwyth, Wales, in 1923 concerned the 
methods of covering the .seeds of perennial rye grass, meadow foxtail, timothy, 
and rougli-,stalked nieudo\v grass. The seetls were l)roadcasted by band wltli- 
out a nurse crop at the uniform rate of 91.8 viable seeds per square foot ami 
were covered by farm implein(mt.s commonly used for the purpose. The ex¬ 
perimental evidenct; in this and earlier papers may be summarized as follow.s: 

Good catches of tlie grasses and clovers tested were showm to depend very 
largely upon the thoroughness with wdiicli the seeds were covered. Even the 
small seeds of timothy and rough-stalked meadow grass gave far better 
<*atches when harrowed In than when left on tlie surface or when merely rolled 
in. No advantage seemed to be gained by sowing the large and small .seeds of 
a mixture separately provided the seeds w'ere covered by the chain liarrow. 

The peg and chain harrow^s were the best of tbe implements employed for 
covering the large seeds of Italian rye grass, perennial rye grass, cocksfoot, 
meadow foxtail, and red and wdilte clovers and gave about equally good 
results. The chain harrow proved belter than the peg harrow for covering 
small seeds. The horse hay-rake and the Cambridge roller did not give as 
reliable results as the harrows. Although tlie differences between the results 
of the two presowing operations w^ere generally small, the plats chain-harrowed 
as the last operation before sowing usually gave slightly better stands than 
tbe plats rolled Just before sowing. 

A very considerable but an unaccountable loss of viable seeds were observed, 
amounting to about four-fifths of the seeds sown in the case of meadow fox- 

J04109---24-i 
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tall and rough-stalked meadow grass, even when the seeds were covered by 
the chain harrow% the most effective implement 

Longevity of alfalfa and clover seeds, G. P. McRostie (Set. Apr., 4 (1924), 
No, 8, pp, 2S6-^2SS), —Germination tests were made in 1920 at Macdonald Col¬ 
lege, Quebec, on alfalfa, red clover, and alsike clover seed from the crops of 
1911 to 1919, inclusive, held under good storage conditions. 

Two- and three-year-old seeds in all lots of red clover and alfalfa gave an 
average germination equal to that of new seed, while the germination of alsike 
seed three years old dropped below 90 per cent The yellow red clover seeds 
seem to lose their vitality slightly faster than the purplish seeds after the 
third or fourth year but not enough to warrant any serious discrimination as 
regards relative value. The rapid decline in germination in all samples of 
alfalfa and red clover after the ninth year would indicate the rapid approach 
of the limit of storage in a viable condition. A well-marked tendency toward 
longevity was noticeable in different generations of certain strains. 

HORTICXTLTUEE. 

[Horticultural investigations at the Delaware Station i, !>. VV. Tabr and li. 
R. Detjen (Delaware Sta. But. 135 (J924), pp. 15, 17, 20-25), — A study by Tarr 
of the chemical composition of peaches harvested at frequent interval.s from 
iPlats receiving different fertilizKT treatments indicated that in the early stages 
of development peaches contain starch and reducing sugars, while at the ap¬ 
proach of maturity the reducing sugars steadily decline to a constant i)er- 
centage of 2.25 to 2.75, the starch content becomes greatly reduced, and the 
sucrose increases steadily. In the dead-ripe stage sucrose decrejisos very 
rapidly, with a corresponding Increase in reducing sugars. 

A study by Detjen of some environmental factors concerned in the dropping 
of immature fruits included daily records upon peach, plum, and apple trees, 
beneath which were placed wire screens to catch the falling fruits. A rather 
curious phenomenon observed was the dropping from April 21 to 29 of ap¬ 
parently normal peach fruit buds. Air and soil temperatures and moisture 
records were taken daily, and transpiration was studied with the aid of a 
Livingston atmometer. 

Fertilizer studies with apple trees again indicated that nitrogen is the limit¬ 
ing factor to apple production in Delaware. However, the largest and highest 
quality yields were produced where all three materials, nitrogen, potash, and 
phosphoric acid, were used in combination. 

Considerable progress wa.s obtained in an attempt to Isolate strains of cabbage 
that would breed true for head type. One roundheaded plant yielded 05 i)er 
cent of roundheaded progeny, and one pointed headed plant yielded all ))ointed 
progeny. Certain off type strains characterized as zinnia rosettes were found 
to breed true. The tendency for self-sterility in the cabbage, rather fully 
discussed in last year’s report (E. S. R., 48, p. 634), renders the perpetuation 
of Isolated strains exceedingly difficult 

[Horticultural investigations at the Georgia Station] (Georgia Sta. Rpt. 
192S, pp, 44-^49, fig. 1). —Data obtained following the severe freeze on March 19, 
1923, showed marked varietal differences in the frost resistance of peach 
flower buds. That partial killing of buds is not necessarily a serious condi¬ 
tion was indicated in the fact that at least 50 per cent of the varieties examined 
subsequently bore full crops of fruit despite the fact that the bud mortality 
ranged from 20 to 90 per cent, averaging approximately 68 per cent. No 
definite association was established between the stage of bud development and 



1924] 


HOBTICULTUBB. 


141 


hardiness, since five varieties not in bloom at the time of the frost lost an 
average of 48 per cent of their buds. 

Of 500 Elberta peach seedlings, the seeds of which were sown in 1911, 4 
showed sufficient promise to be propagated. Resistance to nematodes was 
observed in peach seedlings raised from Florida seed (E. S. R., 50, p. 140). 

Brief mention is made of fertilizer studies with watermelons at Brooklet, 
Oa., where an attempt to associate white heart and quality with various 
kinds of fertilizers led to negative results (E. S. R., 51, p. 40). 

[Horticultural investigations at the Michigan Station], C. P. Halligan 
{Michigan Sta. Rpt 1922, pp. 228-230). —Detailed cost records are presented 
upon five types of soil management in operation in an apple orchard at the 
Graham Horticultural Su!>statIoii, namely, (1) clean cultivation with cover 
crop, (2) clover with straw mulch, (8) alfalfa with straw mulch, (4) alfalfa 
with alfalfa mulch, the second and third crops removed, and (5) same as 
(4), hut supplemented with 0.5 I!), of nitrate of soda per tree. 

[Horticultural investigations at the Crookstoii, Minn., Substation], C. 
G. Selvig {Minnesota Sta., Crookslon Suh.Hla. Rpt. 1922, pp. IS, 57-69, figs. 5 ).— 
As in the precediijg report (K. S. R., 48, p. 838), brief notes are given upon 
the hardiness, yielding capacity, and general behavior of a large number of fruit 
and vegetable varieties. Tl)e Beta and ('ampbell Early grapes produced fruit 
in 1922. Lists are given of trees, sbriibs. vint?s, and flowering plants suitable 
for i)lanting in northern Minnesota. 

[Horticultural investigations at the Morris, Minn., SubvStation], P. K. 
Mttxeii {.Minnesota Sla.. Morris Snhsla. Rpt. 1922. pp. 1/9, 50, fig. 1). —Brief notes 
are given on the behavior of fniil varieties, including numbered seedlings from 
the Fruit Breeding Farm at Zuinbra Helglits. 

[Horticultural investigations at tlie New Hampshire Station] {Kcic 
Hampshire Sla. Bvl. 212 {1921/). pp. 9-12, 18-21/, 26-28). —Records taken by G. 
F. Potter and S. W. Wcntwortli in the Woodman orchard of Baldwin trees, 
where soil mnnageinent investigations Imve been in progress for over 15 years, 
showed a distinct gain in growth, .as indicated by trunk diameter measurements, 
in response to fertilizer applications. Contrary to earlier results (E. S. 
R., 41, p. 43), significant yield increases, approximating 50 per cent, have 
been recorded in favor of fertilized trees. Furthermore, the unfertilized 
tiees show a decline in vigor, nine trees being dropped in 1922 because of their 
weakened condition. Prodiu tion records in 1922 were seriously disturbed by 
abnormal weather in 1921 and by the depredations of ruffed grouse, which dur¬ 
ing the winter of 1921-22 stripped large quantities of buds from the trees. 
Estimates taken following tiie grouse raids showed a loss of 36.5 per cent of 
all buds on the side branches and 52.3 per cent from the top branches. In 
a Baldwin orchard at the liorticultural farm an application of 5 lbs. of nitrate 
of soda per sod-grown tree apparently induced a vigorous, productive condi¬ 
tion, equal to the trees of any other treatment. 

Sttidies of the relation of yield to fruit bud formation were continued 
by Potter, Wentworth, and H. R. Kraybill (E. S. R., 49, p. 741) with spurs 
gathered during the most active period of fruit bud formation. Those taken 
from noiifruitlng sod plats, 10 per cent of which formed fruit buds, were lowest 
In total nitrogen; those from fruiting sod plats, none of w^hich formed fruit 
buds, and those from nonfruiting nitrate plats, 44 per cent of which formed 
fruit buds, were medium in total nitrogen; and those of the fruiting nitrate 
plats, 0.5 per cent of which formed fruit buds, were highest in total nitrogen. 
At the same time the spurs from the nonfruiting sod plats were highest in 
starch, those from the nonfruiting nitrate plats medium in starch, and those 
from the fruiting sod plats and the fruiting nitrate plats were lowest in starch. 
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It is pointed out that some other condition besides high starch and low nitro¬ 
gen in the spurs must be essential to fruit bud formation, since of two sets of 
spurs having approximately equal total nitrogen those (sod plat trees) having 
the greater amount of starch produced the lesser number of fruit buds. 

To test the effect of defloration at the pink bud stage on fruit bud forma¬ 
tion during the same season, Oldenburg (Duchess) trees were fully and half 
defiorated in the spring of 1922. Records of bud formation taken the follow¬ 
ing spring showed 41.4, 10.3, and 9.2 per cent of fruit buds for the fully de¬ 
fiorated, half dedorated, and control trees, resr)ectively. Partial defloration had, 
therefore, no significant tendency to stimulate annual fruiting. 

The discovery of a Wealthy orchard, part of which had been disbudded by 
grouse, gave opportunity for Potter and H. A. Rollins to study the effect of the 
Injury on production and growth. Records showed that an average of 51 ±2.2 
per cent of the buds had been removed from 11 injured trees. The average 
percentage of set for the disbudded trees was 71.8±3.2, as compared with 
55.5±1.8 for normal trees. The average number of fruits per spur was 
2.26±0.02 for the disbudded and 1.95±0.68 for normal trees. 

Delicious and Golden Delicious apples are deemed promising as winter 
varieties of high dessert quality. Stayman is also thought to have possibilities 
for favorable locations in the State. 

In a test by Wentworth of nitrate of soda for the strawberry, no significant 
differences in yield were recorded regardless of season or size of the appli¬ 
cation. Runner formation in the strawberry was not influenced by the appli¬ 
cation of nitrate of soda or acid phosphate but the area of the leaves was 
increased by nitrate applications. 

Trunk measurements of apple trees submitted to different types of pruning 
showed the greatest increase in trees pruned to the full leader form. The 
value of nitrate of soda for the peach was Indicated in yields obtained in a 
fertility test in which plats received nitrogen alone or in various combinations, 
averaging 4 baskets as compared with 2.9 for the check. Diameter in<Teases 
in the trunk corresponding to yield increases were observed. 

In studies by J. R. Hepler nitrate of soda in the absence of manure failed 
to produce satisfactory yields of squash. On the other hand, acid phosphate 
at the rate of 1,000 lbs. per acre exerted a stimulating effect on squash pro¬ 
duction. In the absence of manure, but with 500 lbs. of nitrate of soda, acid 
phosphate increased squash yields over fourf()ld. Manure, and more especially 
chemical fertilizers used alone, were much more effective when placed in the 
hill under the squash plant. Fertilizer studies with the tomato, carried on 
by Hepler and Kraybill again showed (E. S. R., 49, p. 234) that acid phos¬ 
phate has a distinct tendency to hasten the maturity of the fruit. Potash used 
in combination with phosphoric acid delayed maturity and decreased yield. 
Selection studies with the tomato by Hepler failed to show positive results in 
respect to yield, the average production per plant in 1922 and 1923 being 
greater for the progeny of low yielding than of high yielding plants. In a 
test of 25 tomato varieties, the early maturing kinds alone produced satis¬ 
factory crops. 

[Horticultural investigations at the Washington Station], ,T. Jj. St. John, 
O. M. Morris, and R. P. Bean (Washington Col. Sta. Bui. 180 (1923), pp. 19, 20, 
$8, 70, 71 ),—Studies of the changes occurring in Jonathan apples during the 
ripening stage up to the time of damage by frost showed a tendency for total 
acids to decrease, total sugars to Increase, and reducing sugars to slightly 
increase as the fruit developed. Determinations of the H-ion concentration 
In the Juice did not show a progressive variation, although a tendency to de* 
carease W 3 ^ noted. 



1924] 


HORTICULTURE. 


143 


A continuation of previously noted work (E. S. R., 49, p. 232) on orchard 
fertilization indicated that nitrogen-bearing fertilizers are of value to clean 
tilled orcliards when the trees are making poor growth. Nonnitrogen-bearing 
fertilizers were ineffective in the same orchards. No form of fertilizer gave 
results on soil which had been growing alfalfa or vetch for a period of three 
or more years. A mulch of wheat straw or alfalfa hay was effective in con¬ 
serving soil moisture. Of the three legumes, alfalfa, vetch, and field peas, 
alfalfa was found most popular. However, vetch is recommended for sandy 
soils, while field peas are considered of little value because of their inadapta¬ 
bility to late spring or early summer planting. 

Observations on the effect of liming truck crops in Ohio, 11. Maorud£k 
{Amer. 8oc. Hart, Sci. Proc,, 20 (1.925), pp. J75-179). —The completion of two 
cycles of a four-year vegetable rotation, (1) sweet corn, (2) cucumbers, (3) 
cabbage, and (4) tomatoes, carried on in connection with fertilizer studies at 
Marietta, Ohio, showed that the application of 1 ton of ground limestone per 
acre each year was profitable in all cases where used alone. Negative results 
were secured when limestone was used in connection with 16 tons of manure 
for sweet corn and when used for corn, cucumbers, and tomatoes in connec¬ 
tion with 610 lbs. of a 4.2-10.5-4.1 chemical mixture. 

Data taken in similar studies at Wooster are not considered of equal 
significance because of shorter duration. However, the application of 1,000 
lbs. of limestone increased cabbage and sweet corn yields in all treatments and 
reduced tomato production except when used alone. The detrimental effect 
of limestone when applied in connection with chemical fertilizers Is believed 
to be due to chemical reactions which result in a decreased availability of 
phosphorus for the affected plants. The different responses of the several 
crops is believed due to variations in the feeding power for raw rock phosphate. 
For €‘xainple cabbage, having a high feediiig power for this material, was able 
to utilize pliosphate successfully even in the r)resence of large amounts of lime. 

Premature seeding of celery, C. (1 Stakring {Market Growers Jour,, SJf 
{192^),No.S,vp. lOy 11). —Of eight treatments, namely, (3) temperature control, 
(2) early planting, (3) soil modification, (4) reduction of water before plant¬ 
ing, (5) repeated drying in the flats, (6) trimming before setting, (7) trimming 
in the greenhouse, and (8) early hanking, only one, that of temperature control, 
contributed to the production of seed stalks. Based on three-year averages, 
plants kept in a cold frame one month previous to field setting showed an 
increase of ,33 per cent of seed stalks for late sown and 57 per cent for early 
sown seed. Plants gr(»wn in the greenhouse where the temperature was 
held as nearly as possible within a range of 40-50” F. produced 83 per cent 
more seed stalks with early sown and 54 per cent more with late sown seed 
than did similar plants held at considerably higher temperatures. Exposure 
to low temperature (32” F. approximately) for a single night was not sufficient 
to influence seeding. In comparing early February and early March sowing, no 
difference in the amount of resulting seed stalks was noted when both lots 
were kept at warm temperatures. It is suggested that celery should not be 
hardened by exposure to low temi)erat\ires preceding field planting, and in 
some cases it may be advisable in lack of warm greenhouses to delay sowing 
until warmer w^eather prevails. 

Studies in sweet corn germination in relation to the effects of moisture 
content and temperature, C. A. Qarner {Amer, 8oo, Hort, Sci, Proc,^ 20 
{192S), pp. 166-175). —Microscopic examination of sweet corn kernels and seed¬ 
lings subsequent to freezing at 0® F. showed little injury to the cell structure 
whether rapidly or slowly thawed, leading the author to conclude that the 
death of seedlings, and moistened seed was due to physical and chemical dis- 
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organization of the protoplasm rather than to cell wall rupture. In dried seeds 
containing 10 per cent moisture no rupturing was noted. In germination tests 
of mature and immature sweet corn gathered before and after frosts, the 
immature frosted material alone showed any injury, indicating that corn in 
the milk stage is unable to survive frosts. Corn left in the field until early 
winter was materially injured, and freezing studies with com of various 
moisture contents, as obtained by soaking in water for different periods, 
showed an important relation between water content and injury. In sweet 
corn practically all seeds containing 50 per cent or more of water were killed, 
while in field corn the critical moisture content was 70 per cent, indicating 
that sweet corn is more easily injured than field varieties. A comparison of 
the rate of absorption of water by dry field and sweet corn showed that sweet 
corn absorbs water more rapidly, suggesting the need of greater care in storage. 
Two types of sweet corn kernels were observed, (1) thin wrinkled and (2) 
plump smooth. Of the two, the latter absorbed water less readily. 

Pollination and self-fertility in the onion, H. A. .Iones {Amer. i^oc. Ilort. 
Sci. Proc., 20 {1028), pp. 191-197 ),—Studios at University Farm, Davis, Calif., 
indicated that self-pollination of the onion can be acct>niplished with a mini¬ 
mum of effort by inclosing flower heads in Manila paper sacks and allowing 
them to be blown about by the wind. Some seed was produced by paper 
covered heads held stationary by stakes. Although most of the self-pollinized 
plants were strongly self-compatible, c*ertain individuals displayed a tendency 
toward sterility. Flower primordia were lirst observed in dissected Yellow 
Globe Danvers bulbs on March 2, approximately a month earlier than at Col¬ 
lege Park, Md. (E. S. K., 49, p. 137). Information is given concerning the flow¬ 
ering performance of the onion. 

Pollination studies with greeiihou.se tomatoes, 11. W. Schneck {Amcr. 
8oc. Hort. Sci. Proc., 20 (1923), pp. 198-206 ).—Of five pollination treatments 
tested for the greenhouse tomato, namely, (1) thumb nail following emascula¬ 
tion, (2) dipping in a watch glass, (3) brushing. (4) jarring the plant ,and 
(5) none, the first two practices were most effective in all respects in increas¬ 
ing the number, size, and symmetry of fruit and early and total yields. All 
four artificial treatments gave marked increased production above that of the 
control plants. Early yield (first four weeks) was influenced more by pollina¬ 
tion treatment than was total yield, tlie range for early yield l)eing from 6.2 
lbs. per 160 sq. ft. for cliec?k i)lants to 32.7 lbs. for emasculated plants, as com¬ 
pared with total yields ranging from 62.5 lbs. per 100 sq. ft. for check plants 
to 123.3 lbs. emasculated plants. The author, in presenting data on the net 
returns from the various treatments, reports tliat careful band pollination was 
a profitable practice and constitutes a very important factor in the production 
of greenhouse tomatoes. 

[Spray calendars for New Jersey fruits] (New Jerncy Staff, Circs. 162 
{im)> PP> 4, fig. 1; 163, pp. 4, figs. S; m> PP- 4, ngS‘ s; 165, pp. 4, fig. 1; 166, pp. 
2, fig. 1 ).—This scries of spray calendars for the apple and quince, peach, pear, 
plum and cherry, and grape is designed to supersede similar previously noted 
pamphlets (E. S. E., 49, p. 138). 

Factors that influence the effectiveness of peach thinning, A. J. Fabley 
(Amer. Soc. Hort. Sen. Proc., 20 (1923), pp. 145-151 ).—^Two factors, (1) seasonal 
and (2) quantitative, were studied by the New Jersey Experimental Stations 
in peach thinning investigations conducted in a commercial Carman and Belle 
orchard located at Bridgeton. In the case of both varieties the largest yields 
were produced by check trees. However, the production of high grade fruit 
and, consequently, the gross income per acre were greatly increased as a result 
of thiniU»g operations. With the Carman variety, a relatively early ripening 
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pencil, early season, heavy tliInning was tlie most profitable, while with the 
Belle the most profitable results were obtained from midseason, light thinning. 
In discussing the results, the author points out that there is a relatively long 
period during which either variety may be thinned to advantage. Heavy thin¬ 
ning was more effective than light thinning in increasing the number of large 
fruits except in the case of the early, heavily thinned Belle trees, wiiere an 
abnormal crop of young fruit reduced the number of fruit below a profitable 
number. It is pointed out that varietal and individual orcliard conditions 
should be taken into consideration when making tliinning recommendations. 

Cross-pollination between the Heine Claude and Burbank plums, L. H. 
MacDaniels {Amer. Soe, Ilort. i^cL Proc., 20 {1923), pp. 123-127), —The inclo- 
siire at the New York Cornell Experiment Station of a 12-year-old Heine Claiuh* 
and a 12-year-old Burbank tree in a mosquito net tent containing a liive of 
bees resulted in a full crop of Reine Claude and a fair crop of Burbank plums, 
indicating that the two varieties are iuterfertile. Since attempts to germinate 
seeds failed except in the case of one Burbank, the author concludes that the 
varieties are Intersterile in the true sense. He suggests that the tendency for 
Burbank to overbear when planted with other trifloria varii ties may be over¬ 
come by interplanting with domestica varieties, thereby avoiding the expense 
of thinning the fruits. 

Strawberry culture In Wisconsin, J. G. Moore {Wisconsin Sta, Bui, 360 
{1924), pp. 24, fiffs. 9). —Directions are presented for the selection of site, prepa¬ 
ration of the soil, use of fertilizers, setting plants, cultivation, mulching, harv¬ 
esting, control of posts, and the choice of varieties. The necessity of cros.s- 
])ollinati<ui of lmp<*rfect forms is emphasized. 

Citrus cultivation, C. C. Gowdey {Jamaica Dept. Apr., Dnt, Circ. 10 {1924), 
pp, 10). —This consists of general information designed for the practical 
grower. 

Progress in pineapple Improvement by selection and breeding. It. E. 

Doty kt al. {Haicaii Vniv., Ann. Sihort Course Pineapple Prod., 2 {1923), pp. 
92-110). —The technique of h 3 i)ridizing the pineai)ple Is discussed, and certain 
characters In seedlings which were found to indicate quality or lack of quality 
an» pointed out. Variations were obsen-ed in the Cayenne variety, indi¬ 
cating that abnormal forms arise in the pineapple as in other fruits. Statis¬ 
tical data taken on 3,498 plants showed a great range in weight of fruits pro¬ 
duced. However, 80.3 per cent fell in the 4- to 0-lb. class, the mean being 
r>.16. In respect to slips, 18.85 per cent of the plants produced none, the 
average per plant being 3.4, and two plants reaching a maximum of 23. In 
respect to top suckers, 60.7 per cent of the plants produced 2 and 20 per cent 
3. One plant reached a maximum of 8. Four distinct fruit types are described 
for the Cayenne variety. 

Seven thousand dahlias in cultivation, J. B. S. Norton {Collepe Park, Md.: 
Author, 1924, PP- 291). —An alphabetically arranged list of varieties giving, 
when possible, the name of the originator, the year of origin, class, color, 
synonyms, etc. 

Gardening in California: A guide for the amateur on the Pacific slope, 
S. B. Mitcheix {Garden City, N. Y.: Doubleday, Page d Co., 1923, pp. XIT■4-323, 
pis. 25, fig. 1). —popular treatise devoted for the most part to plant material. 

POEESTRY. 

Better forests for Connecticut, H. W. Hicock {Conneotieut State Sta. Bui, 
253 {1924), pp- 129-140, figs. 5). —iTn connection with general suggestions for 
the Improvement of farm woodlots and the planting of Idle lands to fast grow¬ 
ing softwood species, the author discusses the forestry situation in Connecticut, 
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ill New England, and in the country as a whole, pointing out the rapid ap¬ 
proach of the time when the country must rely on current production rather 
than upon the accumulated reserves of past centuries. It is emphasized that 
progress in farm forestry is dependent upon three major factors, (1) the 
suppression of fires, (2) reduction of taxes on growing forests, and (8) im¬ 
provement in silvicultural practices. 

The windbreak as a farm asset, C. G. Dates {U. S. Dept, Apr., Fanners" 
Bui. 1405 (1924), pp- id, figs. 8). —^This bulletin is a revision of and supersetles 
Farmers’ Bulletin 788 (E. S. R., 37, p. 46). 

Northern woodlot trees, J. B. Bekky (Chicago: World Book Co.y 1924^ PP- 
[X'i+ 214 , figs, 106), —guide for the identification of important forest trees, 
presenting, in addition to an anatomical key to the woods, information concern¬ 
ing form of trees, distribution, distinctive characters, and nature and uses 
of the wood. 

The yew, Its role In silviculture and rate of growth [trans. title], W. 
.Tedliisiski (Itocz, Nauk Robiicz., 9 (1923), Xo. 3, pp. 443-438, figs. 13 ).— 
centuries the wood of the yew, because of toughness and durability, has been 
eagerly sought by man, with the result that the genus is slowly disapi)earing. 
Under favorable environment the yew tree attains a height of 10 meters (about 
33 ft.) and an age of 2,000 years. Examination of the trunk of a tree 114 
years old show’ed that it contained approximately 0.07 ciilac meter (2.47 
cu. ft.), of which 68.4 per cent was heartwood, 28 per cent sapwood, and 3.6 per 
cent bark. Height growth at its best approximated 7 cm. (2.76 in.) per annum. 
This extremely slow development is believed by the author to explain why the 
yew has never been utilized in silviculture. 

Volume tables and form factors for sal (Shorea robusta), S. II. IIowaud 
([Indiavvl Forest Bui. 4^^ (1922), pp. S-f5, fig. 1). —Tables are presented based 
on 817 trees, 442 of which w^ere above a minimum mean diameter of 8 in. over 
bark at the thin end. 

The yield curves of Hevea trees [trans. title], W. H. Aiiisz (Arch. Rubber- 
cult, Nederland. India, 8 (1924), 73S5, figs. 6’).—(Observations on the 

latex flow of individual Hevea trees indicated marked variability in the occur¬ 
rence of the rest or wintering period, a stage of the trees’ development associated 
with the putting forth of new’ leaves and usually characterized by a greatly 
reduced latex production. Plotted curves showed that the rest period occurs 
regularly once a year in certain trees, while in others the cycle is completed in 
longer or shorter periods. Some trees wintered four times during three <*alen- 
dar years. The maximum flows u.sually occurred subsequent to or just prior to 
the wintering and were not associated with rainfall conditions. Daily varia¬ 
tions in production were insignificant. 

[Forest administration of the Central Provinces for the years 
21 and 1021-22], B. B. OsMASTON and H. A. Farrinoton (Cent. Provs. 
[India] Forest Admin. Repts,, 1920-21, pp. 7+S5-fCX///; 1921-22, [pt. J], pp, 
341 Ipt, 2], pp. LXXV). —These are the usual annual reports (E. S. R., 46, p. 
541), presenting information regarding changes In area and boundaries, protec¬ 
tive activities, silvicultural operations, production of lumber, lumber products, 
grazing operations, and financial returns. The 1921-22 report is presented In 
two parts, the first relating to general activities and the second comprising 
tabulated statistical data. 

Progress report on forest administration in the Punjab for the year 
1022—23, A, J, Gibson (Punjab Forest Admin. Rpt„ 1922-23, pp. //-f [5£]4- 
CLXXXIII, pis. 3). —^The usual annual report (E. S. R., 49, p. 240), presenting 
general administrative Information and statistical data concerning alterations 
In area,*iibvenues, exi)enditures, etc. 
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British Empire Forestry Conference, London, 1920 {London: Govt,, 
1921, pp. IX+S04 ).—^This Is the oflTicial report upon the first British Empire 
Forestry Conference, held In London in 1920. 

DISEASES OF PLANTS. 

Department of plant patholoj^y and soil bacteriology, T. F. Manns and 
J. F. Adams {Delaware ^ta, liul. 135 {1924), PP- 25-4 ^).—Following the report 
jf Elliott that soil rot or pox of the sweet potato is due to Cyatospora batata 
(E. S. U., 36, p. 544) further studies were made by Manns to confirm this con¬ 
clusion, but without success. However, inoculation experiments showed that the 
disease cun he readily transmitted. An actinomycete was found associated 
with it, and this organism is now believed to be the cause of the disease. 

A report is given by Adams of inoculation experiments to determine the 
pathogenicity of Rhizoctonui sp. on sweet potatoes, the effect of rotation on the 
l)revalence of soil rot or pox, and the use of Inoculated sulphur for the control 
of soil rot and soil stain. Heavy inoculation with cultures of Rhizoctonior sp. 
gave negative results so far as the experiment had progressed. In the rotation 
experiments the i)lowing under of a heavy green manure crop was followed by 
an increase in the amount of soil rot due, it is thought, to the increased 
moisturcrholding capacity of the soil. Inoculated sulphur reduced the amount 
of soil rot and soil stain. 

Studies of peach yellows and little peach have been continued, and Manns 
reports the failure to communicate either disease through inoculations made 
with infusions of leaves, limbs, or fruits from diseased trees. Two years* work 
on transfer of pollen is thought to indicate that pollen from trees infected with 
yellows is functionless. 

An account is given by Adams of studies of normal wood and wood of peach 
trees infected with yellows which show^ that on one-year wood the carbohydrate 
s,\ nthesis of yellows 'wood is not materially different from that of normal wood. 
In two-year wood a more pronounced and permanent disposition of gum was 
manifest in the medullary rays in the case of trees infected with yellows. 
Studies leaves indicated a functional derangement resulting in imperfef»t 
carbohydrate utilization on the part of diseased trees. The conspicuous morpho¬ 
logical difference in the leaf tissue is siiid to be the underdevelopment of the 
palisade and spongy parenchyma. 

Considerable attention has been given to a study of downy mildew on cucur¬ 
bits, due to Pseudoperonospora cubensia, and Adams has rep(»rted symptoms by 
which dowmy mildew* may be recognized and distinguished from other diseases. 
These are said to be characterized by the appearance of water spots in the 
t'arly stages of the disease, followed by a chlorotic condition, and finally the 
tissue becomes dead. 

Experiments for the control of downy mildew on cantaloups are reported in 
which the plants were dusted with a copper arsenate to which lime and nlcotin 
sulphate were added in different series. A heavy infection of cantaloups is 
reported, and it was found that control could not be secured by this means 
under weather conditions favorable to the growth of the fungus. Heavy ap¬ 
plications gave no greater advantage than a light, even distribution. 

Accounts are given of investigations of diseases of canning peas. For the 
control of Aphis, nlcotin sulphate dust gave satisfactory results, and It is be¬ 
lieved that the use of nlcotin dust will be practicable where the expense does 
not average more than $15 per acre. In connection with these Investigations 
a root rot was discovered, and cultural studies revealed the presence of 
Puftarium sp. Another disease characterized by the occurrence of dark brown 
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spots on the lower leaves was observed, and a fungus similar to the leaf 
blight, AacocJiyta piai, was isolated. In cultural characters, however, it does 
not agree with this fungus, and further investigations are to be made to deter¬ 
mine both its pathogenicity and classification. 

An investigation is in progress on the diseases of soy beans and cowpeas, 
and a fungus isolated from the pods of cowpeas in 1921 has not yet been defi¬ 
nitely determined. A pod spot on soy beans was found which has been tenta¬ 
tively determined as Vhomoims sp., and it is being studied in connection with 
the recently described F. »ojae reported from South Carolina. A mosaic dis¬ 
ease of soy beans is said to have appeare<l in various parts of the State, and 
in some instances the presence of woolly aphis is thought to have been associ¬ 
ated with the disease. 

Among miscellaneous work reported are spraying experiments in which fruit 
russeting and leaf burning were observed in connection with the use of Bordeaux 
mixture, copper lime, arsenate dust, sulphur, lime arsenate dust, and liquid 
lime sulphur aisenate combination. 

[Plant disease investigations of the Georgia Station] {Georgia St a, Rpt. 
pp. 50 ).—In connection with the Fusarium wilt of tomatoes, a line 

selection of resistant plants has l>eeu made and selections planted of seed from 
self-fertilized plants. Some of tlie selections have proved quite resistant to dis¬ 
ease and are being propagated for further trial. 

In continuation of pepper diseases, a report of which has already been noted 
(E. S. R., 49, p. 34(5), some additional information is given. Mure timn 20 
cultures of anthracnose fungi were isolated from pepper fruits and young seed¬ 
ling plants, and a comparison of the cultures is said to indicate that they 
represent at least five species, only one of which is actively parasitic. 

Some progress was reported on strains of tobacco resistant to root rot. 

[Plant disease investigations of the Michigan Station] G. H. Coons 
{Michigan Sta. Rpt. 1922, pp, 205, 206 ).—Summary accounts are given of Invest- 
gations carried on during the year covered by this report. 

In connection with the study of the life history of certain fungi with refer¬ 
ence to means of identification, C. W. Bennett lias Investigated some white 
forms developed from cultures of Phoma apiicola and has found that those 
variations which have appeared sec'jn to be attenuated forms without power of 
fruit body formation. Work with animals in testing biological methods of 
identification of fungi has not advanced very far, but it Is claimed that tlie 
fungus cultures used definitely sensitize laboratory animals. 

Celery disease investigations carried on by It. Nelson are said to have pro¬ 
gressed to a point where a strain of celery has been secured that is resistant 
to disease. This strain subjected to severe conditions grew normally and 
developed a marketable crop of celery of good quality, while other varieties 
failed completely. 

In a study of blackleg disease of potato, by J. E. Kotila, rather definite 
relations have been establislied between the blackleg organism and Baoillua 
oarotovorus. Attenuation of the blackleg organism has also been accomplished. 
In connection with potato disease Investigations, the use of sulphur as a means 
of scab control gave results that were not favorable to sulphur when applied 
to calcareous soils. 

The author reports briefly on th^ control of stinking smut of winter wheat 
and oats with dust fungicide treatments. While there was considerable re- 
duct}oti of smut in wheat the use of dust with oats gave poor results, and the 
treatzoent Is not recommended for this grain. 

In a study of bean diseases, Nelson has worked out a method for the accu¬ 
rate di%giiOSls of bean mosaic, differentiating this disease from other types of 
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leaf mottling and curling. Bean mosaic is said to be transferred by the agency 
of Mdcrosiphum aolanifolii. 

Some investigations were begun on traiisportational diseases of fruits and 
vegetables, and as a result of studies of grapefruit, orange, apple, cabbage, 
lettuce, and potatoes Nelson has found that the breaking down of these products 
is in the nature of asphyxiation. 

[Plant disease investigations of the New Hampshire Station] {New 
Hampshire Sta. Bui. 212 {1924)t PP- S2, 33). —In continuation of investigations 
of snapdragon rust and its control (E. S. R., 41), p. G51), O. Butler reports 
having found that plants grown in the field can be protected from llie rust 
if they are covered by bell jars at night. 

Both dusting with sulphur and spraying with calcium polysuli)lnd were 
found beneficial for the control of sooty mold. 

In experiments for the control of apple scab, less than 0.5 per cent Bordeaux 
mixture did not give satisfactory control. 

Brief summary accounts are given of experiments to determine the effect 
of spindling sprout on yield of potatoes, tlie effect of corrosive sublimate 
treatment for Rhizoctoniu control, and the effect of removing net-necrosis 
tubers on the percentage of leaf roll. Corrosive sublimate as used was found * 
entirely liarmless, and the author recommends the addition of an equal weight 
of common salt to corrosive sublimate, as this hastens the solution very 
materially. Spindling sprout tubers were selected from seed placed to green 
in diffuse light. The sprouts were removed and the tubers planted. The 
stand obtained was nearly perfect, but 93.5 per cent sliowed symptoms of 
leaf roll. The tubers produced were mostly of nonmarketuble size. A random 
selection of samples of Green Mountain potatoes, in wliich about 20 per cent 
of the tubers showed net-necrosis, were planted, and from the tabulation of 
the yields it appears that leaf roll can be reduced by eliminating tubers 
affected with net-necrosis. If net-necrosis is present in a large percentage 
of tubers, the autlior recommends that such stock should not be used for 
planting purposes. 

l>ivi.sion of plant pathology, P. D. Hkalu (Washinf/ton Col. 8ta. Bui. 180 
{1923), pp. 40 - 4 ^)' —^^rosts are reported of various dust fungicides for the con¬ 
trol of wheat smut, Tilletia iritici, conu)arisons being made with the standard 
formaldehyde treatment. All dust treatments reduced the percentage of smut 
to a greater degree than formaldehyde. Copper carbonate, used at the rate of 
3 oz. per bushel, gave better control than where 2 oz. were used. Several 
trade preparations were found to be effective in reducing smlit, and compari¬ 
sons of different brands of copper carbonate failed to show any material 
differences where equal amounts of copper were used. The additions of forms 
of lime to anhydrous copper sulphate did not give as good control as where 
coi)per carbonate was used. Nickel carbonate was found to be inferior to 
copper carbonate, and furfural gave no control. Head counts of smut were 
not found a reliable measure of the reduction of yield due to smut. 

Dates of seeding, varietal susceptibility, and the effect of fertilizer applica¬ 
tions were tested in connection with foot rot of wheat, and late (October and 
November) seeding showed the lowest percentage of fallen culms. Con¬ 
siderable differences in susceptibility were shown in a test of 32 varieties of 
wheat. No variation in the amount or degree of infection was observed in 
the fertilizer plats. 

In experiments for the control of oat smut, Ustilago 1cvt% the seed was arti¬ 
ficially smutted and then treated with copper carbonate, comparisons being 
made with formaldehyde treatment. Practically all the treatments reduced 
smut completely. 
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The effect of treating sclerotla Infested potato tubers with corrosive sub¬ 
limate was tested, and in potatoes grown from tested seed tubers the crop 
was 96.55 per cent free from sclerotla. Where the seed tubers were selected as 
free from sclerotla and treated, 100 per cent of the crop was clean. Copper 
carbonate dusted on the tubers after cutting gave no control, nor did Corona 
Compound give as good control as corrosive sublimate. 

In connection with the study of foliage diseases of the potato, leaf roll, two 
kinds of mosaic, streak, and spindling tuber are reported to be widespread in 
the State. 

An investigation was begun in 1923 to study the effect of winter injury of 
fruit crops, and the author reports the presence of a wound parasite {Stereum 
purpureum) which increased the intensity of winter injury in the Spokane 
Valley. 

A survey is reported of one of the prominent onion-growing districts of the 
State. A Fusarium rot of onion was found prevalent. This disease exhibits 
characters very similar to pink root which is attributed to F, malli (E. S. R., 
40, p. 643). Studies are in progress to determine the identity of the fungus In 
^ question. 

Notes are given on a number of diseases observed in the State for the first 
time, and others reported on additional host plants. 

Smut treatment, C. G. Selvig {Minnesota Sta., CroolcHton Suhsta, Rpt. 1922^ 
pp, 29f 30 ).—On account of the reputed injury by formaldehyde when used for 
the treatment of cereals for the prevention of smut, a comparative test was 
made of formaldehyde, chloropliol, Seed-O-San, and copper carbonate for the 
control of smut in wheat, oats, and barley. As a result of one year’s trial, 
formaldehyde was found tlie most effective for the control of smut in either 
wheat, oats, or barley. The yields, however, of wheat and oats were somewhat 
less on the formaldehyde plats than on the others. Chloropliol proved an 
effective control for .smut with no reduction in yield. The two jiowders, Seed- 
O-San and copper carbonate, were not found so effective as the liquid treat¬ 
ments. 

Effect of delayed planting on germination of seed wheat treated with 
formalin, H. Bkaun {Phytopathalopy, 12 {1922), No. pp. 173-180, pi. 1, figs. 
3 ).—^The present paper is a jiartial report on a series of experiments conducted 
to determine the effect of delayed planting on the germination of seed wheat 
treated with formalin by the ordinary method and by the presoak method 
previously described by the author (E. S. R., 43, p. 844). 

The hardening* effect of persistent formaldehyde or its polymer on the peri¬ 
carp is counteracted in the presoak method by the softening of seed tissues 
through previous absorption of water vapor. Formaldehyde or its polymer 
does not persist on presoaked formalin-treated seeds to the same degree as on 
seeds treated without presoaking. The experiments of the author are said to 
indicate that presoaked formalin-treated seed wheat may be held for several 
days or even a week before planting without appreciable injury to germination. 

Some observations on alfalfa girdle, J. G. Bkown and F. Gibson {Phytopa¬ 
thology, 12 {1922), No. 4, pp. 188-190, pi. J).-—A report is given of a rather seri¬ 
ous disease of alfalfa in Arizona, the symptoms of which were previously re¬ 
ported by McCallum (E. S. R., 23, p. 646). In that report the disease was 
attributed to a species of Phoma. Similar injuries have been described as 
caused by various insects. In the present paper the authors state that the 
first Visible sign of the disease is a slightly sunken band of a light green 
color on the stems, which widens and becomes grayish green. The leaves at 
first are purplish and later turn yellow above. The stems may become purple 
or reddigh green. 
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In addition to alfalfa 12 other species of plants have been found girdled 
in a similar manner, and in one a scale insect was associated with the In¬ 
jury. It is thought probable that the scale is connected with the disease as 
a carrier of the organism. Studies made of diseased tissues have shown the 
presence of fungi and bacteria and from cultures there have been isolated a 
species of Alternaria, a Pusarium, and a bacterium whose nature has not yet 
been determined. 

Black rot of carrots caused by Alternaria radicina n. sp., F. C. Meier, C. 
Drechsler, and E. D. Eddy (Phytopatftoloffp, 12 (1922), No, 4* PP- 157^166, pi. 1, 
figs. 2; ahs. in Phytopathology, 12 (1922), No. 1, p. 49).—A description is given 
of the storage rot of carrots caused by A. radicina n. sp. 

The trouble as it occurs on the root is characterized by a softening and 
blackening of the tissues. Inoculation experiments have shown that under 
favorable conditions the fungus may Infect the foliage, causing a spotting 
and wilting of the leaves. The authoi*s consider that A. radicina may be re¬ 
garded a.s a facultative parasite of undoubted vigor affecting mature tissues, 
particularly those more or less bruised or wounded while being harvested, or 
those in storage. 

Corn rot investigations, C. G. Seevio (Minnesota ^ta., Crookston Suhsta. 
Rpt. 1922, pp. 30, 31 ).—A brief account is given of investigations carried on to 
discover the prevalence and Importance of corn root rot in the Red River Valley 
of Minnesota. Several hundred ears of different varieties of corn were tested 
for germination, and where evidences of rot appeared the grain was planted 
in comparison with ears showing no disease infec^tion. As a result of this 
experiment there was in every instance a higher yield per acre of corn from 
the diseased seed than from the disease-free seed. 

Corn root rot, B. B. Buanstkttkr (Missouri Sta. Circ. 117 (1924) ^ pp. 8, figs. 
If ),—^A popular account is given of the corn root rot, which is said to be quite 
serious in some localities, and suggestions are given for Its control. Recom¬ 
mendations consist of a selection of good seed corn and the adoption of crop¬ 
ping systems in which corn is not planted in the same field for more than 
two years In five. Proper fertilization and liming of the soil are also con¬ 
sidered as having an important bearing on this disease. 

The black-bundle disease of corn, C. S. Reddy and J. II. Holbert (Jour. 
Agr, Research [i7. <S\], 27 (1924)^ No. 4^ PP- 177-200, pis. 0, figs. 4).—In connec¬ 
tion with studies of com parasites the authors have given an account of in¬ 
vestigations of what is termed “ black-bundle ” disease of corn. This is char¬ 
acterized by the presence of blackened vascular bundles in the stalks and 
sometimes in the leaves. Associated with the disease are said to be the fol¬ 
lowing abnormalities: Excessive sucker production, prolific stalks, manifesta¬ 
tions of which are a tendency for ear development at many nodes or multiple- 
ear production at one node; a type of reddening or purpling of the leaves and 
stalks; stalks with aborted ears; and stalks bearing nubbins only. Closely 
associated with these symptoms the authors have found Ccphalosporium 
acremonium, and pure culture inoculations of the fungus have produced many 
of the symptoms. The disease, which is seed borne, is considered due to this 
organism. To reduce losses from this disease It is recommended that seed 
selection be made of seed ears from stalks not showing any of the group of 
symptoms. Preliminary seed treatment experiments are said to be promising 
for the control of the disease. 

New facts concerning diseases of vegetables and their control, G. P. 
Clinton (Conn, Veg. Growers^ Assoc. Rpt. 1921, pp. 7-20 ),—This account of ^Jn- 
vestigation of vegetable diseases includes bean anthracnose, rust, bacj^rlal 
blight (Bacterium phaeeoU), yeast disease, and bacterial leaf spot; cabbage 
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clubroot, blackleg, black rot, and yellows (Fusarium congtutinans) ; celery 
bacterial leaf spot, Phoma root rot (P. apUcola), yellows {Fuaarium sp.), 
soft rot or bacteriosis {Bacillus carotovorus), and late blight; cucurbit 
bacterial wilt, angular leaf spot {Bacterium lachrymans), and mosaic; 
eggplant blight {PJiomopsis vexans) ; horse-radish root rot {Bacillus caroto- 
vorus) ; lettuce downy mildew, mosaic, and Sclerotluia rot {S, minor or 8, 
libertiana’i) ; onion smudge or black spot, smut {Urocystis cepulac), pink root 
{F. malU)f and Macrosporium spp.; pea blight {PytMum sp.?) and anthrac- 
nose {Colletotrichum pisi) ; rhubarb root rot {Phytophthora sp.) ; tomato 
blight {Phytophthora sj).), wilt {F. lycopersici)^ leaf spot {Septoria sp.), 
streak, and mosaic; and turnip mosaic. 

Investigations of caullilower diseases on Long Island, K. E. Clayton 
{New York State Sta, But. 506 {1924), PP- S-15, pis. 8, figs. 1). —Descriptions 
are given of a black rot of cauliflower duo to Pseudomonas campestris ; whip- 
tail, attributed to unfavorable soil conditions; blackleg, Phoma lingam; club- 
root, Plasmodiophora hrassicae; peppery leaf spot, Pseudomonas unaculicolum \ 
and Alternaria leaf spot, A. hrassicae. Of these diseases, black rot and whip- 
tail are said to be very destructive, blackleg and clubroot only moderately 
troublesome, while the other diseases commonly do little damage. Black rot 
and blackleg are said to be seed borne, while the other organisms live over 
winter in the soil. Black rot is spread mainly by insects, the others by rain, 
wind, and cultivation. 

Seed treatment is said to have given control of black rot and blackleg, the 
hot wate»treatment being more effective than corrosive sublimate. Treating 
the plants in the seed bed with corrosive sublimate solution gave good control 
of black rot and blackleg, and it was also found effective against clubroot. 
Liming the soil effectively controlled whiptail. 

Bacterial infection of cotton bolls, E. Ballard and D. Norris {Agr. Jour. 
India, 18 {1928), No. 1, pp. 40-49) ~A shcMlding of bolls from Cambodia cotton 
{Oossypium hirsutum) in 1919-1920, accompanied by a discoloration of the 
bolls and sei^ds and often of the lint, which showed also a slimy and rotten 
appearance, led to a study of the matter in 1921. 

The rotting and premature fall of tender cotton bolls appears to be largely 
because of a bacterial disease which is not due to Bacterium malvacearum. 
Angular leaf spot has not been found in the district under observation. No 
fungus was found associated with the disease In its early stages. Insects 
appear to play a prominent part in the dissemination of the disease by 
affording a ready means of entrance. The two which may be concerned in 
the spread of the disease are Ragmiis morosus and R. flavomaculatus. 

The organism considered responsible grows readily on a variety of cuhure 
media and produces moist whitish translucent colonies on agar cotton boll 
extract medium. 

Potato diseases, II. W. Goss {U. 8. Dept. Agr.^ Dept. Circ. 289 {1924)f PP- 22, 
28). —In a study of the comparative pathogenicity of different strains of Fu- 
sarium oxysporum under both irrigated and dry land conditions, the author 
found that there were different degrees of pathogenicity in the strains tested. 
Practically no typical wilting of the plants was produced with any of the 
methods of Inoculation or strains of organisms used. The largest amount of 
infection was found on potatoes grown under dry land conditions. In con¬ 
nection with this Investigation an unidentified speefles of Fusarium was 
found which appears capable of producing a high percentage of wilted plants 
under all conditions of the experiments. 

Michigan potato diseases, G. H. Coons and J. E. Kotila {Michigan 8ta, 
Spec- Bui- 125 {1928), pp. 8-^5, figs. .fS).—This bulletin gives descriptions of 
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many of the more serious diseases of potatoes known to occur in Michigan, 
the information being arranged according to methods of control for the 
different troubles. 

Occurrence of phloem necrosis in loaf roll tubers, E. Abtschwager (Phy- 
topathoUmft {1922), No. 4, pp. JOS, J94). —Observations by the author are 
said to show that phloem necrosis in stolons and tubers of potato plants 
affected with the leaf roll disease is of wide distribution, and that often the 
symptoms are more pronounced than those occurlng in the lower aerial stem. 

Seed potatoes and Hhizoctonia control, R. P. Lean {Washington Col. 8ta. 
liul. J80 {1928), p. 11). —Tlie effect of treating Rliizoctonia infested potato tu¬ 
bers with corrosive sublimate and the relation of successive dates of plant¬ 
ing to the incidence of disease were investigated at the irrigation substa¬ 
tion. Where clean tubers treated with corrosive sublimate were planted the 
clean crop was Increased from 91.0 to 97.C i)er cent, and where infected seed 
was treated the increase of clean tubers was from 53.9 to 94.6 per cent. 
The percentage of infection is said to have decreased uniformly for each 
successive date of planting. 

[Potato] strains and scab control, M. Renham (Conn. Veg. Growers' 
As.we. Jlpt. 1921, pp. 2(?-^5).“"Kxperiin(Mitation on an increasing scale during 
1919-1921 is detailed as carried out with south Jersey seed potatoes. Scab 
seems to be increased by the use of sodium nitrate, bone phosphate, wood 
ashes, and lime, and to be decreased by ammonium sulphate and acid pho.s- 
phate. Variety tests are detailed. 

Notes on the etiology and speciflcity of the potato tipburn produced by 
Empoasca niali, J. R. Ever {Phytopathology, 12 {1922), No. 4, pp. 181-184, pi* 
1, fig. 1). —The author has made a report on investigations on the potato tip- 
burn caused by the feeding of the potato Icafliopper, and has confirmed the 
statement of Ball regarding the relation existing between the leafhopper and 
the potato plant (E. S. R., 41, p. 847). 

It was found that a tipburn of the potato i)lant was produced by an extract 
made from macerated leafhoppers of tin* species E. niali and is transmissible 
by direct inoculation. The active principle of the extract is said to be most 
virulent in the nymphal stage of the leafhopi^er. The specific cause of tipburn 
was found present in diseased leaf tissue after infection by the leafhopper and 
was transmitted to the healthy plants by reinoculation. The substance is 
said to be sjieclfic, and the disease has not been simulated by inoculation with 
extracts from or by direct feeding of insects other than E. mail, or by mechani¬ 
cal injury. Sunlight is said to be an important factor in the progress of tip- 
burn after its inception. 

The relationship of the species of Fnsarinm causing wilt and dry-rot of 
potatoes in western India, S. L. A.)uek.\r and M. N. Kaaiat {Agi\ Jour. India, 
18 (1923), No. 5, pp. 515-1)20, pf. 1). —Following investigations carried on by 
Mann and others (E. S. R., 50, p. 247), a wilt and a dry-rot of potatoes were 
reported. Studies by the present authors have seemed to confirm the view that 
these two manifestations of disease are due to a different species of Fusariuin, 
and the present report strengthens that opinion as regards both morphology 
and physiology. The organisms are said to differ as regards spore measure¬ 
ments, growth form, temperature relations, and the nature of the rot produced 
by each on the potato tuber. 

The mosaic disease of sugar cane in India, J, F. Dastur {Agr. Jour. India, 
18 (1923), No. 5, pp. 505-509, pi. 1). —A short account is given of sugar cane 
mosaic as noted at Pusa since its appearance there on the canes D99 and 
Sathl 181 in 1921, other parts of India and other canes remaining free from 



164 


EXPERIMENT STATION RECORD. 


[Vol. r»l 


the disease so far as noted. Nothing is known regarding the origin or intro¬ 
duction of the disease. 

Boot disease of sugar cane In Java [truns. title], J. Kuypeb {Arch, Suiker- 
Indus. Nederland. Indie^ Meded, Proefsta, Java-Suikerindus., 1928^ No. 4* PP- 
161, figs. 2; ahs. in Agr. Jour. India, 18 (1928), No. 6, pp. 586-588). —In this 
monograph on sugar cane root disease in Java, with special reference to the 
seedling cane EK 28, the best variety now planted on tliat island, it is stated 
that no causal organism has been identified. Careful study has been made 
of matters associated with the appearance of the trouble, and it .seems Jthat 
anaerobic conditions, especially when due to bad drainage or excessive irri¬ 
gation, are very favorable to the disease, especially when cane plant residues 
are abundant in the soil. This observation favors a B-year as opposed to a 
2*year rotation. Variation and rapid change in soil w’^ater content appartmtly 
favor the disease. Soil sickness and organic poisons are not emphasized. 
The disease appears not to be spread by tlie seed canes. Uiiie cane, which is 
more or less attacked by putrefying organisms promoting anaerobic condi¬ 
tions, tends to develop root rot. 

Spread of the disease has not kept pace with tlie increase in the planting of 
the very susceptible variety EK 28. Climatic conditions appear very influ¬ 
ential. Correction of conditions is urged as regards drainage, cultivation, 
and irrigation. 

On the anatomy of the sweet potato root, with notes on internal break¬ 
down, E. AiiTeciivvAGEii (Jour, Agr. Hesearch [V. 8.], 27 (1924), No. S, pp. 157- 
166, pis. 4, figs. 6). —As a result of a study of the structure of the edible portion 
of the sweet potato, the author confirms the claim that it is a fleshy root. 
The peculiar structure is said to be due partly to the action of a primary 
cambium, partly to the development of secondary cambiums and their products. 

In connection with this investigation a study w^as made of the condition of 
sweet potato roots in storage, which is called breakdown. The cells of the 
interstitial parenchyma of certain of the varieties were found to break dow^n 
in storage, causing the formation of polyhedral chambers lined with the cottony 
debris of the disintegrated tissue. 

Isaria rot of tomato fruits, F. J. PiuTcirAiu) and VV. S. Poktk (Phytopa¬ 
thology, 12 (1922), No. 4t PP- 167-172, pi. 1, fig. 1). —A fruit rot of tomatoe.s 
caused by I. clonostachoides n. sp. is described. The authors report tliat it 
has been observed quite frequently in tlie vicinity of Washington, D. (J., 
during the years 1919-1921. Fruits affected by this rot are usually partly 
covered by a white cottony surface growth tliat later becomes pink or pah^ 
orange and granular. Sometimes the surface filaments are coarse nnd oc¬ 
casionally of a greenish-yellow^lor, but in a dry atmosphere they may becjome 
inconspicuous or even absent. 

As the fungus produces innumerable spores and infects both green and ripe 
fruits, the authors believe it will be capable of causing considerable damage. 

Winter injury of apple roots (New Hampshire Sta. liiU. 212 (1924), pp» U. 
14). —report is given of experiments conducted by G. F. Potter to determine 
the effect of environmental conditions on Injury to apple seedlings by low tem¬ 
peratures. Field observations and some laboratory work are said to have in- 
indicated that the roots of apple trees are more likely to be killed by cold in 
winter in a dry soil than in one that is partly saturated with water. The 
author placed 33 lots of seedling roots in cylinders of sand containing different 
amounts of moisture and subjected them to a freezing temperature of — 8® 0. 
for 9 hours. An examination of the roots showed about 13 per cent less injury 
in dry sand tlian in either the wet or medium moist sand. Records of the rate 
of falj In temperature within the cylinders Indicated that the temperature 
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drop8 most rapidly In the dry sand, and in a cold snap of short duration moist 
sand or soil would never get so cold as that with a low moisture content. This 
is thought to indicate that the greater injury to the roots of trees in dry soil 
is due to the fact that under exposure to a given low air temperature dry sand 
would ordinarily become much colder than moist sand. 

Twenty freezing tests were also carried on to secure additional data on the 
relation of the rate of freezing to injury to apple seedlings. In this experiment 
seven lots of roots were frozen in air, the temperature of which was controlled 
to fall 1.25* i)er hour. In comparison, seven lots of roots were placed in an 
atmosphere at: —8® and maintained at this temperature for a period long 
enough so that the entire root reached the temperature of the air, while other 
lots were lowered to ^8® in from 20 to 30 minutes. Roots subjected to the 
slow rate of ft^ezing showed Injury of less than 70 per ceiit, while those frozen 
rapidly show^ed injury of approximately 94 per cent. 

A study was made of the effect of size of root on winter injury, in which 
it was found that there was no greater tendency of small roots to injury than 
of large ones. 

Observations on frost protection and drought spot of apple, J. F. Adams 
{Phytopathology, 12 {1922), No. 4, PP- 184-187, fig. 1). —^A report is given of ob¬ 
servations on an apple orchard in wdilch protection from frost was obtained by 
smudge from charcoal furnaces nearby. A long i)eriod of drought occurred 
during the first half of the growing season, and the fruit of the variety York 
Imperial is said to have shown much drought sjwt. The effect on the fruit 
is described at length. Considerable difference was found in the reaction of 
varieties to conditions of drought, the York Imperial being the most seriously 
affected of those observed. 

Varietal susceptibility of the Yellow Bellflower apple to cedar rust, B. F. 
Hopkins {Phytopathology, 12 (1922), No. 4, pp. 190-^192, fig. i).—The author re¬ 
ports the Yellow Bellflower apple as esi)ecially susceptible to infection by 
(h/fnnosporangiutn juniperi-virginUmae in Missouri. 

Control of brown-rot of prunes and cherries in the Pacific Northwest, 
D. F. Fishiir and O. Brooks {V. sTDept. Agr„ Farmers' Bui. IJ 41 O {1924), pp. 
11 figs, 15) .—^A popular des(Tiptlon is given of brown rot due to Selerotmia 

dnerea, which is said to occasion considerable loss in the prune and cherry 
orchards in Washington and Oregon. 

[Fungns diseases of cranberries], D. J, Crow’-ley {Washington Col. Sta. 
Bui. 180 {192S), pp. 74). —A brief report is given of storage tests with cranber¬ 
ries in which It was found that a large percentage of the storage rots of this 
fruit was caused by Fusicooctim putrefcunens, Sporonerna oxycood, and Pfto- 
mopsis sp. A number of other organisms were found responsible for a smaller 
amount of storage losses. 

Report on [citrus canker] eradication work in cooperation with the 
Bureau of FhMit Industry, U. fi. D. A., for quarter ending September 80, 
1988 (Fla. Btaie Plant Bd. Quart. Bui., 8 {1928), No. 1, pp. 28). —^Following the 
pubUca^ou of a previous report (E. S. E., 49, p. 547) one to three citrus canker 
infectious per month were discovered, concluding with June, 1^8, after which 
none had appeared up to September SO, 1923 (see below). 

Field work In Florida during the year on disease control, G. F. Webeb 
(Fla, Btate Plant B4, Qu^t. But., 8 {1923), No. 1, pp. i-8).—Since the comple¬ 
tion of the report noted above, citrus canker {Baaterium oitH) appeared in an 
Isolated case in October, 1923. The causal organism has been studied in the 
laboratory. 

..J 
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The report on disease control In the field deals with citrus fruit melanose 
{PhxftnopaiH oitH), which Is controlled by a Bordeaux oil emulsion applied at 
certain periods of development of the fruits, scab {Ola^mporimn oitri), green 
spot (rupture of oil cells), and seed bed damping-off {Rhizoctonia sp.); can¬ 
taloup downy mildew (Pseudoperonospora cubensis) and anthracnose (CoUeto- 
trichum lagenarUm); celery pink root (Fusarium sp.), blackheart (physio¬ 
logical), and early blight (Cercospora apii) ; coconut palm wilt (Pythium sp.); 
cotton wilt (F. vasinfectum) ; cucumber downy mildew (Pseudoperonospora 
oubensis) and angular leaf spot and rot (B. lachrymans) ; eggplant leaf Ispot 
and fruit rot (Phomopsis vexans) ; fig rust (Physopella ficus) and leaf blight 
(R. microsclerotia) ; grape black rot (Guignardia bidwellU) and downy mildew 
(Plasmopara vitioola); oat crown rust (Pucdnia coronata) ; English pea 
powdery mildew (Erysiphe polygoni) ; potato late blight (Phytophthora infes- 
tans) ; sweet potato mosaic (?) ; sugar cane mosaic; tobacco black shank (P, 
niootianas) ; tomato nailhead rust (Macrosporimrn solaiii) ; and a lumber rot 
(Porta incrassata). 

Report on [citrus canker] eradication work in cooperation with the 
Bureau of Plant Industry, U. S. I>. A., for quarter ending December 31, 

1923 (Fla. State Plant Bd. Quart, Bui., 8 (1024), No. 2, pp. 7//).—The one in¬ 
fected tree mentioned in the field work referred to above completed a total of 
11 citrus trees found infected with canker during 1923. 

The operations against the bud rot of palmyra palms on the cast coast, 
W. McRae (Agr. Jour. India, 18 (192S), No. 5, pp. 487-4)00, pi. 1). —An account in 
some detail is given of attempts to combat palmyra palm bud rot in portions 
of India subsequent to its first known development to an epidemic degree 
between 1890 and 1905. 

So far as they have gone, the operations can be said to have reached a con¬ 
siderable measure of success, but much still depends on efforts during the next., 
few years to estimate the benefit that has accrued in the reduction of the 
disease. 

Decay of Brazil nuts, E. H. Rpenceu (jiot. Gaz., 72 (1921), No. 5, pp. 265- 
292, pis. 5, figs. S). —Brazil nuts obtained <luring 1919-20 from two wholesale 
firms in Chicago and from retail grocery stores in Champaign and Urbana, Ill., 
were examined for diseases said to be responsible for the spoiling of from 
10 to 25 per cent of such nuts shipped into the United States during 1919. 

The methods employed, which are outlined, showed the presence of black 
cruet, associated with PeUioniella maorospora n. sp. on the endospem of 
Bertholletia nobilis and B. excelsa; of white mold, with Cephalosporitm 
bertholletianum n. sp. on radicles in the same species; of shell dry-rot, with 
Fusarium sp.; of decays associated with Aspergillus sp., bacteria (undeter¬ 
mined), Actinomyces brasiliensis n. sp., and Phomopsis bertholletianum n. sp.; 
and of a bitter rot (Myxosporium sp.). 

A bacterial blight ol gladioli, L. McCulloch. (Jour. Agr. Research [U. 8 .], 
27 (1924)y ^ 0 . 4y pp. 225-2S0y pis. B).—A description is given of a bacterial dis¬ 
ease which is said to be capable of causing serious injury to the leaves of the 
gladiolus, and consequently It interferes with the development of the corins. 
The lesions are said to be more or less angular, translucent spots. From the 
infected tissues there is a rather copious and viscid exudate which when dry 
toms a thin, brittle layer or small drops over the surface. The leaves are 
often coated with soil particles which have become embedded in the exudate. 

Ifitom diseased material the author has isolated an organism which is named 
l^terium gmmisudans n. sp. A technical description of the organism is 
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ECOKOMIC ZOOLOOT-^ENTOHOLOOT. 

Report of the section of cntomologjr [of the Michigan Station], li. H. 

Pkttit {Michigan Sta, Rpt. 1922, pp. 211-2U)- —^Thls deals briefly with the oc¬ 
currence of and work with insect pests of the year in Michigan. 

Fourteenth report of the State entomologist and plant pathologist, 
19E2-»^23, W, J. ScHOENE {Va. State Crop Peat Comn, Quart, Buh, 5 (1924), 
No, 4, pp, 28, fig a, 6), —^This report includes a discussion of the occurrence of the 
boll weevil in Virginia and the Mexican bean beetle, the injury to wheat by the 
grain moth, and a brief report of the investigation of injurious Insects, includ¬ 
ing the codling moth, melon beetle, oriental peach moth, woolly aphid, rose 
chafer, rosy aphid, cotton worm {Alabama argillacea), flea beetles, etc. A brief 
account of a Comparison of Spray Mixtures as Destroyers of Aphid Eggs, by 
C. R. Willey (pp. 27, 28), is appended. The boll weevil, which first reached 
Virginia during the summers of 1921 and 1922, has appeared in Pittsylvania, 
Nansembnd, and Brunswick Couiitiep. The Mexican bean beetle {Epilachna 
corrupta Muls.) first apr>eared in I^ee County in the autumn of 1922. 

[Report of the Washington Station] division of entomology, A. L. Me- 
LANDEB {Washington Col. Sta. Bui. ISO {192S), pp. 20-29). —The author reports 
briefly upon immunity of Insects to sprays, based upon Bulletin 174, previously 
noted (K. S. R., 49, p. 452) ; the toxicity of arsenicals; leaf roller investiga¬ 
tions, the details of which are given in Bulletin 172 (E. S. R., 48, p. 553); 
soil treatment for subterranean insects; and oil sprays. 

Studies of the toxicity of arsenicals conducted in field practice at Dlshman, 
in the Spokane Valley, in 1922 and as insectary studies at Pullman are briefly 
reported upon. The results obtained in field tests on Winesaps are given in 
tabular form. 

“Outdoor experiments near Toppenish in a field heavily infested with 
wireworm showed that the Insects were attracted to baits during June and 
that they showed little response during July. Doughs made with rice flour or 
graham flour or bran proved very attractive. The addition of sugar, oranges, 
lemons, etc., added little to the drawing power of the baits. Potatoes and 
(‘arrots were of mediocre value and apples of little worth in attracting wire- 
worms. Mixing poison with the baits proved to be utterly unsuccessful even 
with caged wireworms. Soil fumigants administered to the baits after wire- 
worms had congregated proved of varying worth, gasoline giving greatest 
promise, carbon disulphid next, with solutions of calcium cyanid or sodium 
cyanid fairly eflfective and cyanamid completely harmless.” 

In spraying experiments on San Josd scale at Clarkston during the spring 
of 1923, “ lubricating oil emulsions at 2 per cent proved to be too weak for 
reliance, 4 and 6 per cent giving almost perfect results. This oil spray applied 
during August at 2 per cent strength to apple, peach, and apricot produced 
no harm to the trees; on apple even at 4 and 6 per cent it caused no visible 
harm. Lubricating oil for gasoline engines was difficult to emulsify and corre¬ 
spondingly gave no control of scale. A homemade emulsion from old crank 
case oil was eflficient at 4 per cent Of the proprietary sprays used at 6 per 
cent strength, Dormbil, Spramulsion, and Dormant Soluble Oil gave efficient 
resulta Ortho Orude, even at 12 per cent, was ineffective, as was also Ortho 
Distillate at 6 per cent and Keresol at 10 per cent. Spurgeon’s -spray, even at 
8 per cent, possessed almost no killing power. Lime sulphurs, as usual, were 
slow to kill and permitted nearly all of the fruit to become encrusted with 
scale during the season. Dustan’s oil, locally manufactured from unrefined 
distillate, had little killing value at the concentrations employed.” 
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Sprang for San Jos4 scale and leaf roller. A, L. Mbxandkr {Waahingim Col. 
Bta. Pop. Bta. 126 (1924), pp. 6-^14, jig. i).—This is a popular account based 
upon investigations reported in Bulletins 172 and 174 (E. S. R., 48, p. 563 ; 49, 
p. 452). 

Cranberry investigations in Pacific County, [Wash.], D. J, Oeowley 
{WaBhington Col. Sta. Bui. 180 (1923), pp. 75, 74, 75). —A loss reaching as high 
as 50 to 75 per cent of the crop of many growers was caused by the fireworm. 
Efficient control was not obtained by spraying with nlcotin sulphate at a 
strength of 1 part nicotin to 800 parts of water,, while excellent results were 
secured on the experimental plats which were sprayed at a rate of 1 part of 
nicotin to 400 parts of water. The tussock moth was the source of some injury, 
and considerable damage was done by Otiorhyncfius ovatua and 0. sulcaiuB 
through their girdling the vines and eating the small roots. 

Plants tested for or reported to possess insecticidal properties, N. E. 
McIndoo and A. F. Sievebs (17. S. Dept. Agr. Bui. 1201 {1924), pp. 52).—This 
is a reiK>rt of work conducted cooperatively by the Bureaus of Entomology and 
Plant Industry, much of the data being presented in tabular form. 

The authors report that of 260 species of plants catalogued only about 5 per 
cent furnish material for efficient insecticides, and of these only about half 
may be regarded as satisfactorily efficient. “The latter include three spe(;les 
of Chrysanthemum (0. cinerariaefolium, C. coccineum, and C. marschallii) 
used for making pyrethrum or insect powder, two species of Derris (2>. elliptioa 
and D. uUginosa), and a Peruvian plant known locally as ‘cube.’ The ex¬ 
tracts of these, combined with soap, proved to be promising contact insecticides 
and compete favorably with nicotin sulphate in efficiency and probably in cost. 
Relative to the other species catalogued, most of them are not worth further 
consideration. It does not seem at all probable that satisfactory Insecticides 
can be obtained from the commoner weeds or flowers or from plants known 
to be only slightly poisonous to man or other animals, but with regard to the 
poisonous plants, particularly the fish poisons found in the Tropics or sub¬ 
tropics, the chances to obtain other efficient insecticidal material are very 
promising.” 

A bibliography of 95 titles and an index of botanical and common names of 
plants catalogued are included. 

Calcium cyanid, W. Moore {Jour. Econ. Ent., 17 {1924), ^o. 1, pp. 104-106 ).— 
This is a discussion of the methods of manufacture, the chemical composition, 
and^the reactions which make this compound a promising insecticide. 

Factors affecting damage to crops by Insects, R. L. Webster {Jour. Econ. 
Ent., 17 {1924), ^o. 1, pp. 54-59). —^This is a brief discussion of the subject. 

Notes on the life history of a beneficial rednviid, Sinea diadema (Fab.), 
Heteroptera, P. A. Readio {Jour. Econ. Ent., 17 {1924), No. 1, pp. 80-86,-flga. 
12). —The author reports studies of the biology of this predacious hemlpteran, 
which is of considerable importance as a beneficial insect. 

The gipsy moth problem in New York State, E. P. Felt {Jour. Econ. Ent., 
17 {1924), No. 1, pp. 64^7 ).—^The author calls attention to the discovery of the 
gipsy moth in small numbers near or on most of the eastern border of New 
York State and the necessity of preventing its establishment in the prox>osed 
barrier zone some 25 miles wide and extending from Long Island Sound north 
to the Canadian border. 

A preliminary note on the estimation of loss by boUworms, Ibrahim 
Bi^aea {Egypt Min. Agr.^ Tech, and Bd. Serv, Bui. $9 {1924), PP* 92, plB. 6 )^— 
^is account, the details of which are presented in chart and tabular form, Is 
based upon investigations of loss In quantity of cotton from the attack of boll- 
woifiis, ccmducted in various parts of Egypt daring the last five years. 
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The occurrenee of the tortricid Cacoecia rosana jL. in Canada, A. Gibson 
{Jour, Eaon, Ent,, 17 (19^4)^ No. 1, pp. 51-54). —^Tlils lepidopteran, first re¬ 
corded as a pest In eastern Canada in 1919, when it occurred in destructive 
numbers attacking particularly the foliage of bush fruits in the Province of 
Nova Scotia, has since been found in destructive numbers In British Columbia. 
The author presents notes on the eggs, larval, and pupal stages, its parasites, 
and artificial controL 

Biology of the Angonmois grain moth.—Progress report, P. Simmons 
and G. W. Ellington {Jour, Eton. Ent.j 17 {1924)f No. i, pp. —Records 

taken by the authors indicate a possible minimum life cycle of about five 
weeks in hot weather when infesting newly harvested wheat. As many as 
eggs may be laid. Under certain conditions the availability of drinking 
water affects the egg-laying powers of the females. 

Control of the codling moth in thtJ Pacific Northwest, E. J. Newcomb:r. M. 
A. Yotheks, and W. D. Whitcomb (U. E. Dept. Agr., Farmers* Bui. 1326 {1924) * 
pp. If-\-2h, pi. /, figs. 19). — This is a practical account, with di'scriptions of the 
various stages of the codling moth, a description of its life history and habits, 
and detailed spraying instructions. An account of comhination sprayfng for 
the codling moth, iiowdery mildew, and scab, prepared in cooperation witli 
D. F. Fisher, is Included. 

The oriental peach moth in Virginia, L. A. Stearns {N. J. State Hort. Sm. 
Netrs, 5 {1924), No. /, p. 77). —This is a summary of a paper presented at a 
meeting of the New Jersey State Horticultural Society at Trenton, in January, 
1924, in which tlic present status of this pest in Virginia is hrioHy considered. 

It is stated that at the present time the infested area embraces about 1,009 
sepmre miles and comprises some 8,7(K1 acres of orchard, or between 2 and H 
l)er cent of the total commercial acreage of the State. The moth is causing 
serious injury in the many small and uncared-for back-yard i>lantings in a 
s(‘ction immediately adjoining the District of Columbia, but it has been doing 
surprisingly little damage in the few large and well cured-for commercial 
orchards in close proximity thereto, as the spray treatments regularly applied 
ill these orchards appear to be providing adequate control. It is stated that 
the early and midseason varieties up to and including Elberta, which ripen 
in northern Virginia between late July and early September, and constitute 73 
per cent of tlie commercial crop of the State, are comparatively exempt from 
attack by the iiest, since almost one-half of the potential infestation of the 
season occurs after mid-August. Experiments have shown that nicotln sul¬ 
phate Is decidedly toxic for the eggs of this moth, and that the addition of this 
material to the regular treatments on peach imtreased the spray efficiency 
against this pest from 9 to 14 per cent. W^here tlie combined spray is applied 
to trees carrying a bushel crop or greater, in the presence of a probable fruit 
loss varying from 5 iier cent for a 3-year-old tn^ to 20 jier cent for a lO-year-old 
tree, there should be a return of from 9 to 14 per cent over and almve the 
additional cost in spray material. 

European corn borer {New Hampshire Sta. Bui. 212 {1924)> PP- 14-^9). — 
A brief account is given of investigations of the life history of the European 
corn borer under New Hampshire conditions. It was definitely established 
that In the locality of Durham the European corn borer can complete two 
generations In a year. 

Hesearch projects and a synopsis of results In European corn borer 
work, D. J. Caffbey {Jour, Boon. Ent.y 17 {1924)t No, J, pp, 112^117). —“In¬ 
vestigations of the European corn borer, Pyrausta nubilaUs Hubp., have sliown 
that as a supplement to the utilization or destruction of infested plants, a 
system of varietal selection, plus a proper planting schedule and the thorough 
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plowing under of Infested crop remnants and weeds* especially during tbe late 
autumn, are very elfective cultural practices in combating the com borer. 
The tendency of the larvae to migrate from their host plant when roughly 
handled or imperfectly plowed under and the ability of such larvae to hiber¬ 
nate successfully with only a slight amount of protection renders it necessary 
to utilize or destroy infested material with the minimum amount of handling 
and to plow under deeply and cleanly. In areas of two generation occurrence, 
weeds are found infested, even under conditions of sparse infestation, ^e 
reduction in yield of grain caused by injury to the stalk is very important, 
and in New England during 1923 the loss from this source ranged from 8 to 
80 per cent by weight in fields representing average infestation. 

“ Insecticide investigations have not yet developed any treatment that can be 
recommended. Winter mortality of the larvae has averaged 8.5 per cent during 
the past four years. Activities of birds, especially woodpeckers, reduced the 
numbers of overwintering borers 72 per cent In certain localized areas. During 
1923 there occurred a marked reduction of infestation in New England and in 
New York, while an appreciable increase occurred in Ohio and Michigan.” 

Parasite introductions: European corn borer (Pyrausta nubilalis 
Hubn.)* W. Jones (Jour. Boon. Ent., 17 (1924)y No. J, pp. 117--120 ).—^The 
author reports that native parasitism is practically negligible except in the 
case of the sporadic egg parasite Trichogramma minutum Ril. Five species of 
European parasites of this pest have been introduced into this country, and 
another species which looks very promising will be liberated in 1924. Satis¬ 
factory recoveries are said to have been made of the species Ewcristes roborator 
Fab. 

Environmental studies on the European corn borer (Pyrausta nubilalis 
Hubn.), K. W. Babcock (Jour. Boon. Ent.y 17 (1924)y No. J, pp. 120-125, ftg. 
1).—This is a summary of investigations of the seasonal history of the European 
corn borer in various localities, consisting of (1) the possibility of two distinct 
species occupying areas of diverse seasonal history, (2) the possibility of a 
geographic race, and (3) the intimate study of tlie environment. 

European corn borer investigations in Ohio, L. L. Huber and C. R. Neis- 
WANUEB (Jour. Boon. Bnt., 17 (1924), No. i, pp. 125-128 ).—^Thls is a preliminary 
report of work done In 1923 by the Ohio Experiment Station. The life history 
of the borer as it occurs in northeastern Ohio, where it has one generation each 
year, is briefly summarized. 

Measures recommended for the control of the European corn borer in 
the Province of Ontario, D. Oaesab (Jour. Boon. Ent.^ 17 (1924), No. 1, pp. 
128-152 ).—^The author finds that there is only one brood of this pest each year 
in Ontario, that corn Is practically the only host plant, and that most of the 
stalks, even of corn cm the ear, are consumed by livestock. 

Plowing as a factor in control of the European corn borer (Pyrausta 
nubilalis Hubn.) in Ontario, H. G. Obawfobu (Jour. Bean. Ent., 17 (1924)^ 
No. 1, pp. 132-141 ).—It is x)ointed out that clean plowing either in the fkll or 
spring is the important control measure Ih the Canadian infestation in the 
disposal of that portion of the European corn borer population left in the field 
in the stubble and refuse after the removal of the crop. 

The European com borer, clean-up methods, T. H. Pabks (Jour. Bcou. 
Ent.y 17 (1924), No. 1, pp. 141-147) .-*lt Is pointed out that the conditions under 
which corn is grown in northern Ohio make elean-up work for the European 
coni borer difilcult to carry out 

Com borer legislatlou in Canada, la . S. McLainb (Jour. Boon. Ent^ 17 
(1924), No. 1, pip. U7-149).—K brief review of the subject. 



1924] 


ECONOMIC ZOOLOay—ENTOMOI iOGY. 


161 


Operation of Quarantine No. 43 on account of the European com borer, 

L. H. WoBTHLKY {Jour, Boon, Bnt„ 17 (1924), No. 1, pp. 149-159 ),— brief dis¬ 
cussion of the work. 

Tentative plan for combating the oriental peach moth, T. J. Heaolee 
(New Jersey Bias, Circ. 167 (1924), PP* 4* ^)«—This presents a schedule of 

treatments based upon life history studies conducted in Virginia (E. S. R., 
46, p. 659) and New Jersey, and the knowledge that nlcotin destroys the egg 
and newly hatched larva. It is pointed out that the plan is tentative, and 
merely offers a chance of escaping a large part of the injury that may occur 
to that portion of the peach crop wlilch finishes with Elberta. 

The control of the squash vine borer in Massachusetts, H. N. Wobthley 
(Massachusetts 8ta, Bui. 218 (1923), pp. 69-80, pis. 2, ligs. 2). —This bulletin 
presents descriptions of the several stages of the squash borer, its life 
history and habits, nature of Injury, natural enemies, and control measures. 
Experiments conducted at the Station indicate that Blackleaf 40 at the rate 
of 1 part in 100 parts of water kills over 97 per cent of the eggs, and at the 
strength of 1 part in 250 parts of water kills over 90 per cent of the eggs. 

“ Spraying should be done four times at weekly intervals beginning the 
first week In July, using the stronger dosage with compressed air sprayers 
or similar machinery and the weaker dosage with barrel punii)S or power 
sprayers. When thoroughly done spraying will largely eliminate borers from 
the fields. Complete extermination is then possible by cutting out the re¬ 
maining borers during the middle of August. The treatment is estimated 
to cost between $25 and $30 per 1,000 plants. Thus intensive methods of 
culture and careful, economical spraying must be the rule where the treat¬ 
ment is to he found practicable on a commercial scale. However, estimates 
of various squash growers regarding the expected Increase in yield from 
l)orer-free plants Indicate an average net profit of over $200 per acre from 
the use of this treatment. For the home gardener, to whom cost of produc¬ 
tion is a small Item, it offers a ready means of successfully fighting this 
most troublesome enemy of squashes.” 

The role of antibodies in the immunity of lepidopterous larvae [trans. 
title], S. MfiTAENiKOv (Ann. Imt. Pasteur, 37 (1923), No. 5, pp. 528-536 ).--TIiq 
studies here reported show that the caterpillar of the wax moth (Galleria 
mellonella), which possesses a remarkable resistance to massive infection and 
is very readily Immunized, is nearly devoid of antibodies. The only anti¬ 
bodies discovered by the author in the blood of Immunized caterpillars w^ere 
found in a bacteriolysin that is active against the cholera vibrlori and the 
dysentery bacilli. It is certain that these antibodies play an important part 
in the acquired Immunity, since the vlbrions are all very quickly destroyed 
without the presence of leucocytes. However, the production of hacteriolysius 
Is very rare and occurs with only a few microorganisms. In the great ma¬ 
jority of bacterial Infections neither bacterlolysins nor other antibodies have 
been discovered. 

Further observations on Tabanidae (horseflies) in Louisiana, T. H. 
Jones and W. G. Bbadley (Jour. Boon. Ent., 17 (1924), No, 1, pp. 45r90 ).—^The 
authors report that an additional species has been taken as adult, and the 
larvae of nine species which had not been previously taken in this stage have 
been collected in the field. 

The mercuric chlorld treatment for cabbage maggot control in its rela« 
tion to the development of seed-bed diseases, H. Giabgow and W. O. Gt^teb 
(Jour, Boon. Ent, 17 (1924), No. 1, pp. 95-101). —^The authors find that the ap¬ 
plication of mercuric chlorld solution, as used in the control of the cabbage 
holds in check Bhizoctonia and some of the other common diseases of 
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cabbage seed beds, whereas use of the cheesecloth screen and applications of 
tobacco dust appear to favor the development of such diseases. 

Some chemicals attractive to adults of the onion maggot (Mylemyia 
antiqua Meig.) and the seed corn maggot (H. cilicrura Bond.), A. Petee- 
SON (Jour. Eicon. Ent., 17 (192i), No. 1, pp. 87-H)The adults, males and 
females, of the onion maggot (H. antiqua) and the seed corn maggot (H, cilir 
crUra) are attracted in large numbers to sweetened baits containing small 
amounts (1~2 drops to 5 cc.) of several alcohols, particularly allyl alcphol, 
isopropyl alcohol, ethyl alcohol, and butyllc alcohol. Allyl alcohol and Iso¬ 
propyl alcohol were the most attractive. These alcohols mixed with honey and 
water as a medium were most attractive. Sweetened media, particularly mo¬ 
lasses, honey, or brown sugar, containing yeasts (made with wet yeast, Fleisch- 
mann’s Yeast, or dry yeast, Magic Yeast or Yeast Foam) also proved to be 
highly attractive to both species of flies. 

“The baits containing alcohols lost their attractiveness as soon as the 
alcohol evaporated. This usually occurred 24 to 48 hours after they were 
placed in the field. Baits containing yeasts remained attractive 14 to 21 days 
or longer, provided they were not allowed to become dry. 

“ Sodium arsenlte added to baits containing alcohols in amounts as large 
as 0.25 oz. to 1 qt. of bait did not bring about a perceptible change in the 
attractiveness of the bait, while this amount of sodium arsenlte added to yeast 
baits apparently killed the yeast organism, for there was a marked diminution 
in the attractiveness of tlie bait, particularly with yeast baits made from dry 
5^east. In a number of experiments where sodium arsonite was used at the 
rate of 0.25 oz, to 5 qt. of the bait, especially where wet yeast was employed, 
the attractiveness of the bait was not materially reduced. Further ex]>eri- 
ments may show that very small amounts of sodium arsenlte (sufficient to kill 
the flies) may be added to sweetened yeast baits without diminishing the at¬ 
tractiveness of the bait.” 

Bpray to prevent the attack of Japanese beetle (Neto Jersey Stas. Circ. 
168 (1924)t PP- 5)*—Directions are given for spraying early and late ap¬ 

ples, late peaches, early peaches, cherries, and grapes to prevent injury from 
PopilUa japonica Newm. 

The Japanese beetle status in 1923* L. B. Smith (Jour. Econ. Ent.^ 17 
(1924), No. i, pp. 107-111). —In this presentation of the subject the author states 
that during the season of 1923 the pest increased the area of its distribution 
from 770 square miles to approximately 2,500 square miles. 

Combating the boll weevil (Georgia Sta. Rpt. 1023, pp. 42, 43). —^A compari¬ 
son was made during the year of three methods of boll weevil control. The 
late spring and dry summer seemed to favor the molasses mixture and calcium 
arsenate dust treatment when compared with the Florida method. 

A preliminary report on the foreign parasites of Popillia Japonica, C. P. 
Clausen and J. L. King (Jour. Econ. Ent, 17 (1024), No. 1, pp. 76-79). — This is 
a general report on the progress of investigational work with parasites of the 
green Japanese beetle (P. japonica) in Japan and Chosen. 

Recent Burbpean investigations of parasites of the gipsy moth, Por« 
thetria dispar li«, and the brown-tail moth, Euproctis chrysorrhoea L., S. 
S. CaoseMAN and B. T. Webber (Jour. Econ. Ent, 17 (192i), No. 1, pp. 67-76). — 
This Is a discussion of recent investigations conducted by the authors in Europe. 

]|;plir*^year experiments on the control of the red spider, S. W. Frost 
Moon. Mnt., 17 (1924) t No. 1, pp. 101-193). —Notes are presented as to the 
of the red spider (ParatetrijmycJim pilosua C. & F.) in Pennsylvania, 
discusses two methods of confred by the delayed dormant and 
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summer applications. Miscible oils in the delayed dormant are said to kill a 
large percentage of the eggs, while lime sulphur has been found ineffective. 
Various types of sulphur spray during the summer have given satisfactory 
control, while dusts have given little or none. 

FOODS-HiniAlff NTTTEmON. 

Basal metabolism: Its determination. and application, edited by F. B. 
Sanborn {Boston: Banhom Co., 1922, pp. 282, figs. 51). —^This is largely a com¬ 
pilation of material from various sources on methods and apparatus for 
fjetermining basal metabolism and on the clinical application of such determi¬ 
nations. Several chapters consist of original papers by the editor and other 
investigators. Others are abstracts by the editor of material published else¬ 
where, and one chapter Is devoted to brief summaries of recent papers not in¬ 
cluded in the rest of the text. Several useful tables and a list of selected 
references complete the volume. 

Nutritional physiology, P. G. Stiles {Philadelphia and London: W. B. 
Bounders Co., 1922, cd., pp. 300, pis. 4, figs. 19). —revision of -the work previ¬ 
ously noted (K. S. R., 40, p. 463). 

The nutritive properties of wild rice (Zizania aquatica), G. Kennedy 
{Jour. Agr. Research {V. S.], 27 {1924), 4 , pp. 219-224, figs. 2 ).—A compari¬ 

son is reported from the Minnesota Exi)eriment Station of the'nutritive value 
of wild rice and of ordinary rice, botli polished and unpolished, as determined 
by chemical analyses and by feeding exjx'riments conducted on rats. The 
minimum and maximum figures obtained in tlie proximate analysis of four 
samples of wild rice, two of which were obtained in the local markets and two 
direct from the Indians in the region of the Minnesota rice lakes, were, 
respectively, as follows: Moisture 7.74 and 8.93 i)er cent, protein 13.36 and 
14.62, ether extract 0.455 and 0.898, fiber 1.29 and 1.94, starch 60.47 and 65.26, 
soluble carbohydrates as dextrose 2.33 and 3.69, and ash 1.09 and 1.38 per 
cent. A single analysis of cultivated unpolished rice and one of cultivated 
polished rice is reported with the following results: Moisture 12.22 and 12,30 
per cent for unpolished and polished rice, respectively, protein 5.04 and 8, 
ether extract 2.01 and 0.30, fiber 1.08 and 0.20, starch 69.50 and 79, soluble 
carbohydrates as dextrose 0.85 per cent and not determined, and ash 1.01 and 
0.40 per cent. 

The distribution of inorganic constituents in wild rice, cultivated polished 
rice, and dry skim milk (for comparison) is given ns follows: Calcium 0.018, 
0.008, and 1.33 per cent, respectively; magnesium 0.080, 0.027, and 0.147; potas¬ 
sium 0.055, 0.069, and 1.27; sodium 0.064, 0.021, and 0.488; phosphorus 0.424, 
0.102, and 0.970; and sulphur 0.252, 0.105, and 0.357 per cent. These figures 
show that both varieties of rice have very Inadequate amounts of the essential 
ash constituents. 

In the biological analysis of the wild rice it was first fed alone and then in 
combination with other substances, the growth curves obtained being compared 
with those reported by McCollum and Davis In a similar study of polished rice 
(E. S. R., 84, p, 867). The wild rice proved superior to polished rice, but was 
deficiwit In salts, vitamin A, and the quality of its protein. It apparently 
contained an adequate amount of vitamin B. 

Oontamlnatloii of milk, beverages, and other foods with zinc, J. W. Sale 
and C. H. Badger {MUk Dealer, IS {1924)* No. 7, pp. 90, 92; also in Indus, and 
Bngin. Chem., 16 (1924), No. 2, p. 164) •— ^Attention is called to the danger In¬ 
volved in keying semisolid or liquid food materials In galvanized ii*on con¬ 
tainers, Determinations of zinc In tap, distilled, and carbonated water, milk, 
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orangeade, and lemonade were made after tbe materials bad been kept for 
17 and 41 hours in ordinary galvanized iron palls. In nearly every case there 
was a progressive increase in the amount of dissolved zinc. Milk, which was 
estimated to contain about 5 mg. of zinc per kilogram before being placed in 
the container, contained 438 mg. per liter after 17 hours and 1,054 mg. per 
liter after 41 hours. lemonade contained 1,411 mg. after 17 hours and 2,700 
mg. per liter after 41 hours. Bottled root beer which had been reported to 
be unfit for human consumption was found to contain 229 mg. of zinc per liter. 

Pnrifled oysters, W. F. Weltis (Nation ^b Health, 5 (1923), No. 12, pp.*881- 
883, figs, 2), —brief review is given of the development of an artificial purifi¬ 
cation process for oysters grown under insanitary conditions. The object is 
to sterilize the outside of the oyster and to allow it, by natural processes, to 
free itself of such infected material as may be in its shell or body cavities. 
Chlorinated water is employed in the purification process by methods which 
are briefly described. 

Eating for health in the Tropics of Central America, W. G. Ruckek (Na- 
tion^s Health, 5 (1923), No. 12, pp. 881-863, 915, 916, 918, fig. l).-~On the basis 
of experience, tlie author discusses tropical food problems with special reference 
to the American Tropics, and takes into account the food supply, the handling and 
preparation of food, and other such matters. There is a tendency, he states, 
“ to overbalance the diet in the Tropics in the direction of the carbohydrates, 
ai\d in some places the roughage element is too low. On the other hand in 
many localities there is too great a preponderance of meats. A balanced ration 
is Just as necessary as in the Temperate Zone.** There is no particular reason 
why one should not have just as good food In the Tropics as elsewhere, ** pro¬ 
vided the housewife will study the food problem carefully and use brains and 
energy In its solution. Intelligent marketing and selection of menus and 
cleanliness of servants, kitchen, and utensils are of basic Importance. The big 
element of healthful eating in the Tropics though is the energetic application 
of brains and ceaseless vigilance,** 

A fresh air camp for undernourished children, D. D. Shiba (Nation's 
Health, 5 (1923), No. 11, pp. 771, 772, 836). —In a paper presented at a health 
conference at Springfield, Ohio, in 1923, the author emphasizes especially the 
importance of teaching food values to all children whether they are under¬ 
nourished or not as a way of striking at the root of physical unfitness. 

Studies on the nature of Bacillus acidophilus therapy, N. Kopeloff and 
P. Beebmak (Arch. Int. Med., 33 (1924), No. 1, pp. 55-57). —Further proof that 
the therapeutic action of B. acidophilus milk is essentially a bacteriological 
phenomenon (E. S. R., 49, p. 363) was obtained in the use of such milk cen¬ 
trifuged and run through a Handler diatomaceous filter. This process alters 
the chemical constitution only a little, but removes the microorganism. When 
the milk thus treated was fed to constipated patients It was practically without 
effect, while regular B. acidophilus milk showed the usual favorable results. 

Urinary excretion of organic acid and its variation with diet, L. Hc- 
I^uoHLtN and K. Blunt (Jour. Biol. Chem., 58 (1923), No. 1, pp. 267-284, ftff* 
7).—The dally urinary excretion of organic acid by eight normal women on their 
usual diets was determined by the Van Slyke-Palmer titration method with tlie 
particular object of comparing the excretion during the day while the subjects 
were engaged in their ordinary activities wi^ the excretion during the night 
while the. subjects rested, and also of comparing the excretion of organic acids 
m different diets. The day samples consisted of the urine passed between tlie 
ti^ ot rising and a definite time Just before going to bed at night, and the 
Zi%ht sansples of any urine passed during the night and that on rising in the 
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morning. For purposes of comparison, the values obtained were recalculated 
on the basis of a 24-hour period. 

The average values obtained, from 6.8 to 10 cc. (uncorrected for organic 
bases) of n/10 acid i)er kilogram per day, are comparable with those for men 
reported by other investigators. The variation in excretion from day to day 
on a constant diet was considerable, showing that diet is not the only factor 
determining organic acid excretion. The excretion during the day was much 
higher than that of the night periqds. 

Determinations of hourly samples during fasting showed a variation of from 
15 to 24 cc. of n/10 acid. A low protein, high calorie meal had little effect on 
the organic acid excretion, but diets high in fruit or in protein caused a marked 
increase in eliminatioif. The excretion of uric acid was influenced by the same 
factors as those affecting the total organic acid excretion. Creatlnin, creatin, 
uric acid, and amino acids constitute from one-third to one-half the quantity 
of organic acids and bases titrated in the Van Slyke-Palmer method. 

Some observations on the creatlnin excretion of women, L. McLaughlin 
and K. Blunt (Jour, Biol, Chem,, 58 (1928), No, i, pp, 285-^90), —In connection 
with the above investigation, creatlnin determinations by the Folin method 
were made on the urine of the eight subjects. 

The minimum, maximum, and average values were 6.3, 9.6, and 7.5 mg. per 
kilogram of body weight. The range Is practically the same as that reported 
by other investigators for men and women. The individual variation.^ were 
in accord with the theory that the creatlnin output varies with the mass of 
active protoplasmic tissue. The shorter women, with the heaviest fat de- 
r)osits, had the lowest creatlnin coefficients. One underweight subject had 
a high creatinln coefficient, 8.4, which is explained on the basis of absence of 
fat deposits with consequent higher percentage of active cells. This was 
confirmed by the analyses of the night urines of 10 young women who were 
15 per cent or more underweight. In all cases the creatlnin coefficient was 
higher than for normal women. Little difference was shown between the 
average day and night excretion of creatinln. 

In a single series of experiments in which creatin was determined in 
hourly samples of urine during 3 days and In blhourly samples during 6 days, 
creatin was found in quantities varying from 4 to 24 mg. per hour. 

Some experiments and remarks on the possible transformation of d-gln* 
cose In the Intestine and on the nature of blood sugar, S. van Gbetvixd (Bio- 
chem. Jour., 17 (1928), No. 6, pp, S29S71), —In this study of the nature of blood 
sugar, the first experiments conducted were a repetition of those of Hewitt 
and Pryde on the transformation of d-glucose in the Intestines (E. S. R., 44, 
p. 2.59). In this work no evidence was obtained of mutarotatlon such as 
described by these authors. 

To study the nature of glucose in the circulating blood, the aqueous humor 
of the eyes of normal rabbits was first used as representing an ultrafiltrate 
or “ vivo-dlalysate ” of blood plasma and the decolorizatlon of permanganate 
fls a test for the existence of a reactive sugar. Directly after the eye punc¬ 
ture, the normal aqueous humor showed a rapid decolorlzation of permanga¬ 
nate which decreased decidedly in from 20 to 25 minutes. A pos.sible muta¬ 
rotatlon could not be determined with certainty with the technique used. 
A fairly good agreement was obtained between the reduction and the optical 
rotation of the humor. A similar study of diabetic aqueous humor obtained 
after subconjunctival adrenalin injection showed a more rapid decoloriza- 
tlon of the permanganate solution than was the case with normal humor. 
No mutarotatlon was observed, and the optical value again corresponded 
closely to the reduction value. Similar tests with serum ultrafiltrate and 
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witli concentrated serum ultrafiltrate and concentrated aqueous humor gave 
no marked differences in reduction and optical values. No evidence of 
rautarotatlon was obtained during the increased removal of glucose from 
the perfusidh liquid of the heart following insulin injection. 

The effect of inadequate diet on the inorganic salt content of mother^s 
milk, A. M. Coubtney (Amer. Jour, Diseases Children, 26 (192S), No. 6, pp. 
584-^41 ).—^This paper contains a review of tbe literature on the salt content 
of the milk of different species of animals as affected by the diet, follow^ad by 
data on the distribution of the inorganic constituents in the milk of four women 
on deficient diets and the distribution of calcium and phosphorus in the blood 
of Infants receiving the milk. For purposes of comparison data have been 
summarized fi-om the literature on the variations in the salt content of normal 
human milk. 

The diet of the first subject was low in total caloric value and contained 
too little fruit and vegetables. As compared with the normal average, the 
calcium and magnesium content of the milk was low, the potassium and phos¬ 
phorus high, and the sodium and chlorin nearly normal. No values w'cre out¬ 
side the normal extremes. The blood calcium of the infant was 9.7 mg. per 
100 cc. Blood phosphorus was not determined. 

In the second case the diet was considered to be of too low caloric value, 
to contain too great a proportion of carbohydrate, and too little fat, and to 
be low in fat-soluble vitamin. Fruit and vegetables were lacking in the diet, 
and far too little milk was taken to lu’ovicle the mineral requirenfent. The 
content of inorganic constituents in the milk varied from the average® in the 
same direction as in the first case. Tlie blood calcium was 5.2 mg. and the 
phosphorus 6.8 rag. per 100 cc. 

The third subje<it was nursing twins four months of age. The chief defects 
in the diet w’ere too low caloric value, too little fat, too much protein, practi¬ 
cally no fruit and vegetables, and an entii*ely inadequate supply of milk. 
Values for the blood calcium of the two children were 9.2 and 9.7 mg. and of 
the phosphorus 2.6 and 4.6 mg. rK»r 100 cc. The content of potassium and 
phosphorus in the milk was nearly normal, of sodium rather high, and of 
chlorin rather low. Both calcium and magnesium were below the lowest values 
reported for normal milk. 

The chief defects of the diet of the fourth subject were too low caloric 
value, too much protein, too little carbohydrate, and entire lack of milk, butter,. 
fruit, and all ^ygetables other than potato. The milk analysis showed very 
low calcium and phosphorus, low magnesium, normal potassium, and high 
sodium and chlorin content. The calcium content of the blood serum was 
9.2 and of phosphorus 2.8 mg. per 100 cc. 

All of the children, with the possible exception of the first, had well defined 
cases of .rickets. It is concluded that the “ continued use of a deficient diet 
by the nursing mother may have serious effects on the child, especially In tbe 
later stages of lactation when the mother’s reserve has become depleted. Ob' 
servations on the lower animals even suggest that, if the diet of the mother 
has been habitually below her own need in one or more constituents, her milk 
may be below standard even from the beginning of lactation."’ 

Hydrogen ion concentration of gastric contents of infants, F. L. Abbott, 
jiA,, J. A, Johnston, C. H. Haskins, and A. T. Shohl (Amer. Jour. Diseases 
CJ^ren, B6 (1928), No. 5, pp. 475-‘4S5, figs. -Data are reported on the H-ion 
oonoeiitration of the gastric contents of infants as influenced by digestion time, 
previem age* of the subject, and amount and concentration 

of the test dfeaL The determinations were made In all cases on the gastric 
codfents obl^ed after a test meal of powdered milk and water, the standard 
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meal consisting of 8 parts of milk to 100 parts of water. The pH values were 
determined by the colorimetric method of Shohl and King (E. S. R, 44, p. 505). 

The normal range of H>ion concentration of the gastric contents from the 
milk test meal at the end of an hour was from pH 3.2 to pH 5, With 76 per 
cent of the readings between pH 3.9 and 4.6. The acidity was found to increase 
with time and age. The previous type of feeding had no effect. An increase 
in the concentration of the test meal to four times the original concentration 
decreased the H4on concentration of the gastric contents. Doubling the amount 
of the test meal, while causing a stimulation of acid secretion, also caused a 
lessened acidity of the gastric contents. 

The acidity of the gastric contents of infants, W. McK. Marriott and L. T, 
Davidson {Amer. Jour, Diseases of Chit (Iren, 20 {192S), No. 6, pp. 542-^53, figs, 
2 ).—^The theory upon which is based the use of lactic acid milk for infant feed¬ 
ing, as noted previously (E. S. R,, 50, p. 856), is discussed, with data on the 
H-ion concentration of the gastric contents of normal Infants and Infants suffer¬ 
ing from infections or nutritional disturbances when fed human milk, cow’s 
milk, and lactic acid milk. 

The acidity of the gastric contents of a group of normal breast-fed Infants 
at the height of digestion averaged pH 3.75, while a similar group of under¬ 
nourished hospital patients suffering from infections averaged pH 4.74. The 
pH values for normal and abnormal infants fed cow’s milk were 5.1 and 5.35. 
Similar figures for lactic acid milk were 3.71 and 4.1, respectively. 

The use of lactic acid instead of hydrochloric acid is preferred by the authors 
on accent of the fact that lactic acid is completely oxidized in the body and 
does not throw the strain on the acid-base regulating mechanism that hydro¬ 
chloric acid does. 

Hydrochloric acid milk in infant feeding, H. K. Fader {Amer. Jour. Dis- 
eases Children, 20 {1023), No. 5, pp. 4 OI- 41 O, figs. 2 ).—The theoretical and 
practical advantages in the use of hydrochloric acid milk in Infant feeding are 
discussed, with a detailed description of two case reports on its use. The 
theoretical discussion is base<l largely on the results reported in a previous 
l)aper (E. S. R., 50, p. 854). It is considered inadvisable to begin the use of 
acidified milk until after the first six weeks. 

Vitamins A and B in fresh and canned pineapple, 0. D. Miller {Jour. 
Home Econ., 16 {1024), Nos. 1, pp. 18-26, figs. 6; 2, pp. 74-70, figs. 5 ).—Prom the 
data presented In this study, the amount of fresh pineapple furnishing sufficient 
vitamin A for normal growth and well-being of young rats is fixed at slightly 
over 5 gm, daily. Canned pineapple was nearly as potent as fresh. As the 
sole source of vitamin B, 5 gm. of either fresh or canned pineapple promoted 
growth at slightly less than the normal rate and 10 gm. at normal rate. The 
data also give evidence of storage of vltmin A but not of vitamin B in the 
bodies of the experimental animals, and failure of reproduction in the experi¬ 
ments in which the value of pineapple as a source of vitamin A was studied. 

The production of sterility with nutritional regimes adequate for 
growth and its cure with other foodstuffs, H. M. Evans and K. S. Bishop 
{Jour. Metaholio Besearoh, S {1923), No. 2, pp. 233-^16, figs. 14),-~Thls is the 
complete report, with experimental data, of the investigation leading to the con¬ 
clusion that there is a specific dietary factor, vitamin X, essential for repro¬ 
duction (E. S. R., 60, p. 261). 

Studies ou the thermal death time of spores of Clostridium hotnlinum.— 
Hf The differential staining of living and dead spores, G. S. Burke {Jour, 
infect. Diseases, 32 (1023), No. 6, pp. 4SS-4S8, fig. 1 ).—In continuation of the in¬ 
vestigation pmiously noted (E. S, B., 48 p. 164), it has been found that heat 
iucreases the permeability of the spores of 0. botuUnum to carbol fuchsin, and 
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tliat the amoimt of heat necessary to bring about this change varies with the 
individual spores. A comparison of the increase in penetration of the stain with 
tlie loss of viability or death of the spores as determined culturally showed a 
striding parallelism. It is thought that the death of the spores (the thermal 
death time) precedes slightly complete dye penetration. These observations 
have been confirmed with other strains of C. botuUnum and witli spores of viable 
and heat*sterilized cultures of Bacillus antluraois, J5. aubtilUt B. vulgatua, and B, 
eereua-fiuoreaoens. It is suggested that, while the method of determining the 
thermal death point of spores by the change in dye permeability can not replace 
the cultural method, much time and labor can be saved by using this method 
in preliminary tests and to serve as a control on cultural technique. 

Studies on the thermal death time of spores of Clostridium botulinum.— 
in, Dormancy or slow germination of spores under optimum growth con* 
ditions, G. S. Burke (Jour. Infect, Diseases, 33 (1933), No. pp, 374r-28i ).— 
In continuation of the above investigation, evidence is presented that unheated 
spores of C, botuUnum vary in the time required for germination under 
optimum growth conditions and that, while the majority germinate quickly, a 
few may lie dormant for a long time. In the experiments reported in the 
present investigation, 145 days was the maximum period of dormancy noted, 
but this is thought not to be the limit of such dormancy. 

The spores which germinated after a long period of dormancy were found 
to behave in the same manner as those germinating more quickly. One of the 
chief factors causing dormancy is thought to be the relative permeability of the 
cell wall. Heat injury is considered to be only a secondary factor, if exerting 
any influence at all. It is concluded that fractional sterilization as generally 
practiced does not insure absolute sterilization of material containing spores 
of 0. botuUnum, 

Germihation of spores of Bacillus botulinus in collodion sacs in abdo¬ 
men of guinea pigs and rabbits, G. K. Coleman (Jour. Infect. Diseases, S3 
(1923), No. 5, pp, S84’-390 ).—To determine whether heated spores of B. botuUnus 
are capable of forming toxin in the body, capsules containing such spores were 
introduced into the abdomen of guinea pigs and rabbits and allowed to remain 
from 2 to 22 days, after which they were removed and the contents examined 
microscopically and culturally and tested for toxicity by injection into guinea 
pigs. 

The results obtained confirm the conclusions of Coleman and Meyer (B. S. 11., 
49, p. 862) that spores are able to germinate and form toxin in the animal 
body. The toxin formed did not dialyze into the body fluids of the guinea pigs 
and rabbits. “As spoiled foods are sometimes veritable cultures of B. botulinus 
and may contain enormous numbers of the spores of this organism, it is of the 
utmost importance to know the possible effect of the Ingestion of viable spores. 
Since they are able under unknown conditions to germinate in the animal 
body, the necessity for discarding spoiled foods is apparent, and no attempts 
to make them safe by heating should ever be attempted.” 

Toxin production and signs of spoilage in commercially canned vege¬ 
tables and fruits inoculated with detoxified spores of Bacillus botulinus, 
F, SOHOENHOI.Z, J. R. Bsty, and K. F. Mbyee (Jour. Infect, Diseases, S3 (1923), 
NO, pp. 289^27),-^A detailed report is given of b^teriological and toxicologi¬ 
cal studies made on 346 cans of commercially packed food products artificially 
Inoculated with washed and heated spores of B, botuUnus and incubated at 
rami tem^rature and at 85** O. for periods of from 10 days to 12 months. 

, As Ji^dged by the results obtained, the canned foods may be divided into three 
grm&2 : Foods which exhibit marked physical and chemical changes and 

become^^^ <2) very fiedd products, which rarely, if ever, show 
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signs of botullnus spoilage, and (3) certain vegetables which spoil and become 
toxic irregularly. The products of the last group may be highly poisonous, but 
may present little or no visible signs of spoilage.” In the first group are to 
be found com, peas, sweet potatoes, salmon, and pumpkin. All of these mate¬ 
rials underwent spoilage after relatively short incubation periods, and the 
decomposed products were very toxic. The second group contains very acid 
vegetables such as sauerkraut or tomatoes and all of the acid fruits. The only 
sign of spoilage consisted of slight bulging of the containers in some cases. 
In exceptional Instances after prolonged Incubation there was moderate toxic 
production. 

The third group includes a variety of food products, some of which were 
spoiled and nontoxic, some spoiied and toxic, and some nonspolled in ap¬ 
pearance but toxic, the latter being the most frequent The food materials in 
this group Include asparagus, beets, unbroken olives, spinach, and evaporj^ted 
or condensed milk. It Is from this group that the greatest danger from botu¬ 
lism lies. In discussing this danger It is emphasized that the average con¬ 
sumers of home canned foods lack the necessary exporier^ce to make a competent 
examination of canned products. 

** The prevention of human botulism will, therefore, remain a difficult problem 
until safe processing procedures are employed in the household for the preserva¬ 
tion of certain vegetables. It Is advisable to keep in mind that the judgment of 
such products Is difficult, and their consumption may involve some risk. It 
must, therefore, be recommended that such food be recooked before serving it. 
In this connection attention is called to the fact that housewives frequently 
preserve fruits or vegetables which are not fresh. Tlie spores of B. botuUnuSt 
If present, may rapidly increase in numbers whenever spoilage of the raw 
products occurs to any extent. The use of frcsli and sound raw products, 
preferably obtained directly from the home garden and packed with the least 
delay. Is one of the greatest means of protection against botulism. When once 
tills i)i*erequlsite Is appreciated by the home canner and processing procedures 
are employed which destroy the spores of this anaerobe in products with a pH 
above 4.5, the uncertainty and uneasiness which Is felt by the consumer in 
judging or In deciding the ultimate disposal of an apparently sound or slightly 
spoiled can or jar of preserved food will be completely eliminated.” 

Two ** food poisoning ** outbreaks apparently due to bacilli of the para^ 
typhoid enteritidis group, E. O. Jordan and J. C. Oeigkr {Jour, Infect. Dis- 
eases, S2 {192S), No. 6, pp. 471-478 ).— ^The features of siiecial interest in the 
first outbreak of food poisoning reported In this paper, which occurred at 
Rockford College, Rockford, III., on April 8, 1922, are summarized as follows: 
“(1) The occurrence of three outbreaks, apparently due to a ‘cream sauce,* 
in substantially the same group of persons; (2) the isolation of Bacillus 
paratpphosus A from the milk used in making the sauce and also from the 
stool of one of the persons affected; and (3) the apparent lack of an immuniza¬ 
tion process, as evidenced by the repeated attacks experienced by one and the 
same person.” - ’ 

The second outbreak, which occurred at Woodlawn High School, Birmingham, 
Ala., on September 27, 1922, was traced to the specific paratyphoid organism 
B. paratpphosus B found i§ meat used in sandwiches. The exact source of this 
contamination was not discovered. 

ANIMAL FBODircnOK. 

* Nutritive value of wheat, J. 1m St. John (Washinffton Col. Bia. Bui. 180 
(WiS), pp, jf7, J3)»—In continuing the studies of minerals in wheat rations (E. 
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S. B., 49, p. 265), varying amounts of potassium (0.03 to 4 per cent) have been 
included. The smaller amount seemed to furnish an approximate maintenance 
supply, while larger amounts caused loss in weight and prevented reproduction. 
Young from animals receiving a medium amount grew for a time, but later 
just maintained weight. The experiments have shown that potassium ap¬ 
parently will not replace sodium. Variations in the amount of chlorin in the 
ration may be large without affecting growth or reproduction. In a short 
study of the nutritive value of flour, deficiencies in calcium, chlorin, sodium, 
and vitamin A were noted. 

Feeds and their use; inspection and analyses, J. D. Tukner, H. D. Spkabs, 
and E. L. Jackson {Kentucky 8ta, Bui. 2^9 {1928), pp. 89-327 ).—^The guaran¬ 
ties and actual analyses for protein, fat, and fiber of the samples of feeding 
stuffs officially analyzed in the State are tabulated. Other feeding informa¬ 
tion is also popularly discussed. 

dbmmercial feeding stuffs, compiled and edited by N. 10. Gordon and L. E. 
Bopst {Md. XJni/o. [Quart.) No. 100 {1928), p. 40, fig- I).—A reiwrt of the guar¬ 
anties and analyses of the samples of feeding stuffs officially Inspected in 
Maryland during the year ended May 1, 1923, is given, as well as other In¬ 
formation on feeds of popular interest. 

Commercial feeding stuffs, September 1, 1022, to August 31, 1923* 
B. Younoblood et al. {Texas 8ta. Bui. 814 {1928), pp. 5-184 ).—The guaranties 
and actual analyses are given of the samples of feeding stuffs officially 
analyzed during the year ended August 31, 1923, as well as other popular 
feeding information, as in previous reports (E. S. R., 48, p. 568). 

The Feeding Stuffs Act, with amendments and regulations {Ottawa; 
Canada Dept Agr., Seed Branch, 1928, pp. 28 ).—This contains the regulations 
governing the sale and manufacture of feeding stuffs in Canada and the 
accepted definitions of feeds. 

The packing industry {Chicago: Univ. Chicago Press, 1924, pp. XY+851, pis. 
8 , figs. 26 ).—^Thls book consists of a series of lectures delivered at the University 
of Chicago under the joint auspices of the School of Commerce and Adminis¬ 
tration and the Institute of American Meat Packers to furnish a compre¬ 
hensive view of the packing Industry. The subjects discussed are The In¬ 
stitute and Its Development Plan, by T. E. Wilson; Livestock: The Basic 
Raw Material of the Packing Industry, by H. C. Wallace; The Packing 
Industry: Its History and General Economics, by L. D. H. Weld; The Pack¬ 
ing Plant and Its Equipment, by A. Cushman; Operations: Beef, Lamb, 
and By-Products, by V. H. Munnecke; Pork Operations, by 0. G. Mayer; 
Financing the Packing Industry, by B. A. Cudahy, jr.; Science in the Pack¬ 
ing Industry, by W. D. Richardson; and Distribution of Meat Products, by 
F. B. mite. 

Studies in animal nutrition,-—IV, The nitrogen, ash, and phosphorus 
distribution in beef flesh as effected by age and condition, W. S. Ritchie, 
0. K. Moulton, P. F. Trowbridge, and I.u D. Haight {Missouri Bta. Research Sul. 
59 (1928), pp. 5-78 ).—^This is a continuation of the series of studies In animal 
nutrition previously noted from this station (B. S. E., 48, p. 474). The soluble 
solids, total nitrogen, albumin and globulin nitrogen, albumlnose peptone nitro¬ 
gen, amino acid and extractive nitrogen, soluble ash, and phosphorus content of 
the lean and fat composltesjaad the rib, loin, and round lean and fat are given 
for the seven partially starved steers as previously noted by Moulton (B. S. R., 
44, p. 570). Similar analyses are also idven for the steers In the use of food 
experiments on which other data have been reported in earlier papers, as well 
as similar information from six other steers of varying ages and from thrpe 
mature Jersey cows varying in age from 0 to 9 years. 
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In discussing the effect ot age and condition on the nitrogen content, the 
authors concluded that the total nitrogen content of the lean flesh increases 
with age and is not materially affected by condition. In the lean flesh the 
soluble nitrogen and the heat coagulable nitrogen tend to become a larger part 
of the total nitrogen as age increases, but the amino acid and extractiTe nitro¬ 
gen decrease. Similar results were noted with the dairy cows, indicating that 
conditions seem to have very little effect on the nitrogen content of the lean 
flesh. Slightly different results on the seven partially starved steers were noted 
In the earlier paper by Moulton. 

The ash content of the fat of the ribs on a fat-free basis was higher than 
the ash of the rib lean, but the phosphorus content of the lean was higher. In 
the lean of the round, rib, and loin the total ash content did not seem to be 
Influenced by age or plane of nutrition. The soluble ash of the fat animal, 
however, decreased with age, while in the thin animal the reverse was true. 
Soluble phosphorus and soluble organic phosphorus in the rib lean tend to 
increase as animals become thinner and to decrease with age, showing little 
change due to age in the fatty tissue. Partial starvation considerably reduced 
the total phosphorus, due largely to a reduction in the content of soluble 
organic phosi)horus. 

[Silage from corn stover and from normal com for steers], Q. A. Bbown 
(Michigan *Sf/c. Rpt. 1922, p. 165 ),—Another year’s results of the trial previously 
noted (K. S. R., 48, p. 268) are given. The average dally gains of three lots 
of steers on rations of normal corn silage, stover silage, and stover silage with 
the' com removed when the stover was enslletl were 2.39, 1.72, and 2.03 lbs., 
respectively. 

Steer feeding e.\pcrliiients [at the Scottsbhiff, Nebr., Experiment Farm], 
J. A. Holdkn {U, S, Dept, Agr., Dept, Cire. 289 (i92^), pp, 35-37).—More com¬ 
plete data are given on the exr>eriincnts in which com silage and beet tops were 
compared as supplements to a ration of alfalfa hay, dried beet pulp, and 
cottonseed cake and on the range pasture experiments, both of wliich were 
previously noted (E. S. B., 45, p. 574). 

Beef cattle investigations [at the Washington Station], H. HACKimoKN 
[Washington Col, Sta, Bui, 180 [1923), pp, jfl-iS).—^The results of several exper¬ 
iments with beef cattle are reported . 

Roughage rations for fattening B-year-old steers .—In this experiment, con¬ 
ducted at the Irrigation Substation, 4 lots of 2-year-old steers averaging from 
1,206 to 1,231 lbs. In weight were fed on the following comparative rations: 
Lot 1 alfalfa hay only, lot 2 1 part hay and 3 parts silage by weight, lot 
3 same as lot 2 with the addition of 2 lbs. of cottonseed meal per head per day, 
and lot 4 the same as lot 2 with the addition of 12 lbs. of Eastern shelled 
corn per head daily. Lot 4 made the largest gains and was in the best con¬ 
dition, though the difference In 'selling price did not warrant the difference in 
cost of feeding. 

Limited v, full grain rations, M the fattening of yearling steers for the 
spring market —^Three lots of yearling steers averaging about 800 lbs. were 
fed on rations of 4, 8, and 12 lbs. of shelled corn in addition to alfalfa hay 
and com silage la the proportion of 1:3 by weight. The average daily gains 
made by the respective lo|8 were 2.28, 2.57, and 2.22 lbs. 

A study of the value of com silage in rations of calves fattened for baby 
beet —estimate the value of com silage for baby beef production at the 
Irrigation Substation 1 lot of 40 calves averaging 469 lbs. was fed 7.2 lbs. 
and com silage in the proportion of 1:3 by weight. The average dally gains 
of 2«08 lbs. ill a G8-day feeding period. Another lot of 43 similar calves ted 
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6.8 lbs. of BheUed com, 4.4 lbs. of hay, and 14.6 lbs., of corn silage made 
average daily gains of 2.11 lbs. The silage feeding was calculated to be 
slightly less expensive. 

Herd management ,—^An average of 681 lbs. of alfalfa and 3,768 lbs. of sun¬ 
flower silage have been required to winter a 1,300-lb. beef cow over a 3-year 
period. One acre of alfalfa will yield IJ tons of hay in addition to supplying 
85 pasture days for a cow. 

[Feeding experiments at the Worland, Wyo., State Industrial Institute] 

(Wyoming Sta, Rpt, 1928, pp. 67, 68).—The. conclusions derived from these co¬ 
operative experiments indicate that “wet beet pulp with alfalfa made^ the 
most rapid gains at the least cost when the steers were fed. Molasses and 
alfalfa made the smallest gains and least profit. Corn and alfalfa made next 
to the low^est profit. Corn silage and alfalfa was next to the highest 
.... Milk was produced about 4 cts. per hundredweight cheaper on a ration 
of wet pulp and alfalfa than ui>on a ration of corn silage and alfalfa.” 

Wintering calves (Wyoming 8ta, Rpt. 1923, p. 83).—The combined results of 
two years’ experiments in comparing rations for wintering calves (R. S. R., 
49, p. 466) showed that native hay may be used for roughing calves through 
the winter without loss of weight when fed at the rate of 10 lbs. per day. Six¬ 
teen lbs. of alfalfa hay were required per day by the calves when they re¬ 
ceived free access to the feed, but they also made slightly better growth. Sun¬ 
flower silage had to be discontinued in the second year’s experiments because 
of the poor results obtained with it. 

Sheep investigations [at the AVashington Station], H. Hackedorn (Wa^ih- 
ington Col. 8ta. Bui. 180 (1923). pp. U, 15 ).—The lamb feeding trials previously 
noted (E. S. R., 48, p. 269) from the Irrigation Substation were largely re¬ 
peated, and 14 lots of 50-lb. lambs were again fed for 60 days. Corn silage 
was fed to 7 of the lots in which different amounts of grain were compared, 
and 3 lots received varying amounts of beet molasses. The third cutting of 
alfalfa hay proved to be of almost equal feeding value with the first and second 
cuttings, whereas the sweet clover was inferoir to alfalfa. 

The finish of the lambs receiving the smaller amounts of grain was markedly 
better, but the spread in finish was not as great as in the previous year. The 
lot receiving a full feed of corn silage made the most rapid gains. Varying 
amounts of beet molasses seemed to have little effect on the finish, though thd 
gains seemed best when a mediuin-amount was fed. 

Cost of feeding Leicester sheep one year, J. A. Ste. Marie ( Canada Expt. 
Farms, Ste. Anne de la Pocatidre (Que. Sta. Rpt. Supt. 1922, p. 9). —^Thirty- 
five Leicester ewes, 15 ewe lambs, and 3 rams were found to consume the fol¬ 
lowing amounts of feed in one year at the estimated prices given: 14,100 lbs. 
of hay at $12 per ton, 7,308 lbs. of oats at $40 per ton, 7,700 lbs. of bran at 
$24 per ton, 3,140 lbs. of roots at $4 per tort, and pasture calculated at 40 
cts. per head. 

The wool yearbook, 1024 (Manchester, Eng.: Marsden d Co., Ltd., 1924, 16. 
ed., pp. LXXXIII-XCII-\-571, figs. SOS ),—This book gives data on the world’s 
trade In wool and other Information of primary interest to the manufacturer 
of textiles. 

Lamb feeding experiments [at the Scottsblnff, Nebr., Experiment Farm], 
J. A. Holden (U, S, Dept, Agr., Dept, Ciro, 289 (1924), pp. SISS, figs. 2).—-This 
is a more detailed report of the lamb feeding experiments carried on during 
the winter of 1920-21 (E, S. R., 47, p. 775). 

Lamb breeding for the meat trade.—White faced breeds and crosses, J. 
0. poDK (New Zeal, Jmr, Agr,, 27 (1923), No, 5, pp. 294-497).—A discussion is 
given of the desirability for the meat trade of lambs resulting from crosses 
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of Morino ewes with other breeds. Lincoln and English and Border Leicester 
rams are especially recommended for this purpose. 

Protein supplements for growing pigs, 0. 0. Palmeb (Delaware 8ta. Bui, 
1$5 (1924)f pp, 12, Jd).—In this experiment 4 lots of 4 pigs each were selected 
for a test of protein supplements consisting of 10 lbs. of tankage in lot 1, 26 
lbs. of soy beans in lot 2, 12 lbs. of Ash meal in lot 3, and 16 lbs, of peanut meal 
In lot 4 to a grain ration of 90 lbs. of hominy and 40 lbs. of flour middlings. 
The following table summarizes the results: 


Comparieon of protein supplements for growing pigs. 


Lot. 

Average 

initial 

weight. 

' 

Average ! 
daily j 
gain. 

Feed consumed per 100 lbs. 
gain. 

Calcu¬ 
lated 
feed cost 
per 100 
lbs. gain. 

Hominy. 

Mid¬ 

dlings. 

Protein i 
supple¬ 
ment. 


Lhs. \ 

Us. 

Us. 

Us. 

Lbs. 


1..... 

2(kaiV 1 

0.824 

247.01 

109.81 

27.61 : 

$6.56 

2. 

25.60 

.493 

246.71 

109.20 

1 71.00 i 

7.81 

3. 

2«. 25 I 

.850 

207.25 

92.02 

i 27.68 i 

6.63 

*. 

28.25 

.689 

269.20 

119.68 

44.89 ‘ 

7.01 


Soft pork investigations (Georgia Sta. Rpt. 1923, pp. 50, 51 ).—^Additional 
work on this project (B. S. U., 49. p. 573) “showed that 100-lb. pigs, softened 
on peanuts during a period of 60 days, are made firmer by subsequent feeding 
of hardening feed. However, no practical method of producing strictly hard 
carcasses from such hogs seemed possible.” 

The value of buttermilk and lactic acid in pig feeding, J. B. Lindsey and 
0. L. Beals (Massachusetts 8ta. BuX. 217 (1923), pp. 61^7 ).—^The results of ex¬ 
periments are reported in which semisolld and dried buttermilk and lactic acid 
were fed to pigs. 

In the first experiment, lasting 126 days, 5 lots of 2 30- to 50-lb. pigs each were 
selected and fed as follows: Nine oz. of a grain mixture of ground oats, flour 
middlings, and corn meal 1:2:2 were mixed with a quart of warm water and 
fed to all lots In amounts sufficient to satisfy their appetite. In lot 2 this grain 
mixture was modified by the addition of 10 i^er cent of tankage until the pigs 
reached 100 lbs. In weight, after which only 5 per cent of tankage was Included. 
In addition to the grain mixture, lots 3 and 4 received 4 and 8 qt, respectively, 
of diluted semisolid buttermilk per day and lot 6 received 24 oz. of dried 
buttermilk stirred in 8 qt. of water. A suitable mineral mixture was supplied 
to all pigs. The lots receiving the buttermilk products made the best gains, 
but the costs of feed were too great for practical use. The daily gains per 
pig were In lot 1 0.95 and 0.90 lb., lot 2 1.1 and 0.87, lot 3 1.07 and 0.92, lot 4 
1.22 and 1.09, and lot 6 1.27 and 1.43 lbs. The calculated costs per 100 lbs. of 
gain were $7.22 In the lot receiving grain only, $8.55 when tankage was fed, 
$14.47 when the smaller amount of semisolid buttermilk was fed, $18.91 in the 
other semisolld buttermilk lot, and $13.16 In the lot receiving dried buttermilk. 

To study the value of lactic acid In the rations of pigs, 2 lots of 2 30-lb. pigs 
each were selected and fed 9 oz, of a grain mixture consisting of corn meal, 
wheat middlings, ground oats, and tankage 28:28:28:16 per quart of water 
during a 116-day trial. In addition skim milk was supplied to lot 1 in amounts 
up to 12 qt. per day, which was reduced to 8 qt. when the pigs reached 100 lbs. 
In lot 2 the water mixed with the grain contained 0.7 per cent lactic acid. The 
dally gains made were L12 and 1.28 lbs. by the pigs in lot 1 and 0.81 and 
0,78 lb, In lot a. 
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In a second experiment with lactic acid, 8 lots of 2 20- to 30-lb. pigs received 
for 70 days a ration of 8 oz. of a grain mixture of corn meal, wheat middlings, 
ground oats, and tankage 3: 3; 8:1 per quart of water. The water used for 
lots 2 and 3 contained 0.4 and 0.8 per cent lactic acid, respectively. The dally 
gains made by the pigs in the respective lots were 0.54 and 0.54, 0.59, and 0,51, 
and 0.50 and 0.60 lb. No advantage from* lactic acid feeding was noticed in 
either of the experiments, though it is stated that lactic acid may have a 
therapeutic action in animals subject to digestive disturbances, 
iOomparison of grains for swine], Q. A. Beown {Michigan Sta. Rpt, 192$^ 
pp. 165-^167). —^The results of five feeding trials with seven lots of 69- to 146-lb. 
pigs are summarized in the following table: 

Grain feeding tests with swine. 


Lot. 

Number 
of pigs 
fed. 

Average ! 
daily 
gain. 

Feed consumed per 100 lbs. gain. 

Shelled 

com. 

Ground 

barley. 

Ground 

rye. 

Mid¬ 

dlings. 

Tank¬ 

age. 

1. 

30 

.30 

30 

30 

32 

32 

32 

Ua. 
1..39 
1.15 
1.30 
1.47 
1.21 
1.17 
1.12 

Lb». 

230 

Ua. \ 
53.5 

Us. 

1.39 

414, 

Lbs. 

Us. 

3a 5 
42.0 
28.0 
40.0 
32.0 

1 26.6 
2.5.0 

2. 

... - 

3. 


444.0 


4. 

395 



5 . 

257.0 

269.0 

178 

.. ^ 

6. 


1.57.7 1 
226. 0 : 

7... 


195 





The returns for the grains fed are also tabulated on the basis of returns 
for hogs at the rate of $6 to $10 per 100 lbs. 

Com for hogging-off, C. G. Selvig {Minnesota Sta., Crookston f^uhsta. Rpt. 
1922, pp. 88, 89). —Seventeen pigs averaging about 130 lbs. In weight made aver¬ 
age «ally gains of 1.26 lbs. during 24 days in September on 1.28 acres of Pearl 
flint corn, with the additional feed of 870 lbs. of skim milk. There was pro¬ 
duced 401.56 lbs. of pork per acre and It was estimated that the corn yielded 
2,372 lbs. per acre. 

[Home-grown feeds for fattening swine], C. G. Selvig {Minnesota 8ta., 
Crookston Siihsta. Rpt. 1922, pp. 82-8S, figs. 2). —In comparing home-grown feeds 
for fattening, 5 lots of 7 pigs each were selected and fed the following grain 
mixtures in self-feeders for 70 days: liOt 1 com and oats 1:1, lot 2 barley, 
oats, and tankage 4.5:4.5:1, lot 3 corn and oats 1:1 and skim milk, and lots 4 
and 6 com, oats, and tankage 4.5: 4.5:1, liOts 1, 2, and 5 were fed on pasture 
and lots 3 and 4 in dry lot. The results of the experiment are summarized in 
the following table: 

Comparison of home-grown feeds for stoinc. 


Averace 

inlttaT 

weight. 

Average 

daily 

gain. 

Feed consumed per 100 lbs, 
gain. 

Feed 
cost per 
100 lbs. 
gain. 

Grain. 

Tank- 

Skim 

mUk. 

Ua. 

57,5 

61.8 

50.8 
604 

66.8 

X5f. 

LOS 

X.15 

t08 

.80 

1.88 

Us. 
43a 46 
867,84 
47a 87 
559 l41 
808.82 


BB 

$118 

184 

6.48 

loo 

106 
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Swine feeding experiments [at the Morris Substation], P. E. Miixjcr 
(Minnesota 8ta., Morris Buhsta, Rpt 1922, pp, 5S-55), —^I"ive lots of 5 Duroc- 
Jersey pigs were selected for a 93-day comparison of different rations, some of 
which were continuations of the trials previously noted (E. S. R., 48, p. 372). 
Lots 1 and 2 received corn and com and tankage, respectively, self-fed as sup¬ 
plements to alfalfa pasture, whereas lots 3, 4, and 5 receiv^ corn, com and 
tankage, and barley and tankage, respectively, as supplements to rape pasture. 
The results of the experiment are summarized In the following table: 

Summary of tests of various rations for stoine. 


Lot 

Average per pig. 

Feed consumed per 100 lbs. 1 
gain. 

Tankage 

in 

ration 

Cost Of 
feed per 
100 lbs. 
gain.* 

Profit 
per 100 
^bs. 
pork.* 

Initial 

weight. 

Daily 

gain. 

Corn. 

Barley. 

Tank- j 
age. 

1 

1 

J. 

Lbs. 

46.30 i 
45.50 

45.30 ; 
45.10 1 
45.30 1 

! 

Lbs. 

0.08 

1.24 

.02 

1.42 

1.43 

Lbs. 

347 

810 

374 

312 

Lbs. 

1 

Lbs. 1 

Ptr ct. 

$2.60 
3.51 
3.80 
3.26 
4.2a 

$6.40 

5.50 

6.20 

5.70 

4.72 

2.. 

3. 


38 

1080 

4 . 

5 . 

i 

400 

25 

25 

7.40 

6.00 


1 Tankage $70 per ton, corn 42 cts. per bushel, and barley 40 cts. per bushel. 
> Pork $0 per 100 lbs. 


Alfalfa pasture for hogs [at the Scottsblulf, Nebr., Experiment Farm], 

J. A. Holden (U. Dept. Agr., Dept. Circ. (192Ji), pp, 29, SO), —In continu¬ 
ing the trials in pasturing 0.25-acre plats of alfalfa with hogs (E. S. R.,. 45, 
p. 575) in 1921, 10 fall farrowed shotes gained a total of 1,000 lbs, during the 
spring i>eriod, and 32 spring farrowed pigs gained 1,476 lbs. during the summer 
period. A 2 per cent ration of corn was fed in addition to the pastur|^ an 
average for both ijeriods of 2.75 lbs. being consumed per pound of gain. 

Systems of fattening pigs on forage, H. Hackedobn (Waskinyton Col. Bta. 
Uul. 180 (192S), pp. 15,16). —In continuing this study (E. S, R., 47, p. 575), two 
lots of 12 50-lb. pigs each were given access to a 2-acre plat of alfalfa. Each 
lot received a grain ration of rolled barley, millrun, and tankage, the one 
lot l)eing full fed (4.8 lbs, per head) and the other lot receiving only one-half 
as much. At the end of 45 days the former lot averaged 98 lbs. and the latter 
only 84 lbs. During a succeeding 37-day feeding period on 2-acre plats of field 
peas, the thinner pigs gained an average of 1.06 lbs. per day as compared with 
0.98 lb. by the other lot. Market condition was reached by both at about the 
same time, thus a saving of grain was made by the lot receiving restricted 
rations. 

Cost of feeding 12 sows one year, J. A. Ste. Marie (Canada Expt. Farms, 
Bte, Anne de la Pocatidre (Que.) Bta. Rpt. Bupt. 1922, p. 9). —^The following 
amounts of feed were required at costs given to carry 12 l^orkshire sows kept 
outside in small hog cabins during one year: 10,110 Iba of bran at $24 per ton, 
0,692 lbs. of shorts at $25 per ton, 2,505 lbs. of screenings at $20 per ton, 
5,675 Iba of clover hay at $12 per ton, and 7,210 lbs, of green feed and roots 
ut $5 per ton. An average of 7 pigs were weaned per sow. 

Handbook on the bacon hog and hog grading, A. A. MAcMn.LAN (Canada 
Dept. Ayr. Pamphlet J^O, n. ser. (1923), pp. 24, figs. 17). —^Thls is a popular dis¬ 
cussion of the breeds of bacon hogs and the purposes and method of grading 
hoga 
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Productive horse hiishimdry« C. W. Gay (Philadelphia and London: d, B, 
Uppkusott Co., mi, $. ed., rev,, pp. XVI+SS5, pi 1, figs. This is another 
edition of the book previously noted (B. S. R., 31, p. 269), with some changes 
Jn the chapter <m The Motor as a Factor, including comparative costs of horse 
and motor transportation. 

Breeds of horses, P. Difixoth (Ba^es Chevalines. Paris: Lihr, J.-B. Bailr 
Hire d Bon, 1923, 5. ed., rev., pp. 512, figs. 133).—Brief descriptions are given of 
the different breeds of horses, classified according to the country In which they 
originated. 

[Feed cost of raising colts and producing horse labor], J. A. Ste. Mabie 
(Canada Expt. Farms, Ste. Anne de la Pocaticre (Que.) Sta. Rpt. Supt. 1922, 
pp. 6, 7 ).—In raising four colts from birth to 2 years of age, from 1,220 to 1,605 
lbs. of hay, 886 to 1,206 lbs. of oats, and 204 to 293 lbs. of bran were required 
from birth to 1 year of age by each of the colts. From 1 year to 2 years of 
age they required from 2,846 to 2,983 lbs. of hay, 2,237 to 2,679 lbs, of oats, 
995 to 1,027 lbs. of bran, and four months of pasture. 

Work horses producing an average of 2,034 hours of work per year consumed 
an average of 6,636 lbs. of hay, 4,378 lbs. of oats, and 793 lbs. of bran. No ac¬ 
count was taken of the feeds received by the colts through suckling their dams 
nor of the fact that three of the mares on which the cost of labor was cal¬ 
culated raised foals. 

Poultry problems, L. E. Card (Springfield: in. Farmers* Inst., 1924, pp. 
19, figs. 12 ).—^A discussion of important poultry problems is given in a popular 
manner. 

The poultry keeper’s textbook, E. T. Brown (London and MeHhoume: 
Ward, Lock d Co., Ltd., 1924, PP- ^'^0, pis. 61 ).—This is a practical manual of 
poultry production, dealing with the principles of breeding, care, management, 
feeding, and diseases of poultry, with discussions of methods of marketing 
eggs and poultry and other information of practical value. 

l^ite V. yellow maize as poultry food, T. D. Ha3.l (Natl. Poultry Jour,, 4 
(1923), No. 182, pp. 404f 405, fig. i).—The re.sults of two experiments, carried on 
at the Potchefstroom School of Agriculture, South Africa, in comparing the 
growth of chicks on rations containing white and yellow corn, are reported. 
The first experiment was more or less unsatisfactory as wattle twigs were 
available as a source of vitamin A, and some alfalfa was also fed by mistake. 
The second experiment, in which the kind of corn fed was reversed after six 
weeks* feeding to the two lots, indicated that white corn, when supplemented 
only by skim milk, mineral salts, oyster shells, and grit, was deficient in some 
substance which is present in yellow corn. By feeding alfalfa with the white 
com the chicks were able to grow as rapidly and stay in as good condition as 
with the yellow com. 

Calcium metabolism in the laying hen, G. D. Buckner, J. H. Martin, and 
A. M. Peter (Kentucky Sta. Bui 250 (1923), pp. 3Si"d67).*—This is a more com¬ 
plete report of the experiments previously noted in two papers (B. S. K,, 47, 
p. 576). All data are tabulated in detail. 

A description of a four-legged chick, M. D. Sumuidno (Philippine Apr., 
12 (1923), No. 7, pp. 303^06, pis. 2).—The anatomy of a chick is described in 
whicli the posterior part of the alimentary tract (beyond the ceca), the pelvic 
girdle, and the legs were double. 

The importance and value of poultry feathers (Jour. Min. Agr. lOt Brit.], 
SO (1924)t PP- 1036--1039 ).—A brief account is given of the method of 

marketing and grading poultry feathers, prices to be expected, and the imports 
Into the United Kingdom by countries during 1913,1920, and 1922. 
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The guinea fowl, A. S. Wkiant {U. 8. Dept, Agr., Farmers* Bui 1891 {19U), 
pp. //4-I5, figs, 6), —^Thls revision of Farmers’ Bulletin 858 (E. S. B., 38, p. 
174) has been prepared by A. 11. Lee. 

Homing pigeons; their care and training, A. R. Lee (27. 8, Dept. Agr., 
Farmers' BuJ, 137$ (1928)^ pp. //-fid, figs. 9). —^The methods of care, manage¬ 
ment, feeding, breeding, and training of homing pigeons are discussed. 

The national standard squab book, E. C. Rice (Cambridge, Mass.: Murray 
Ptg. Co., 1924, PP- -fid*, figs. 196). —A popular manual on squab production. 

Angora rabbit wool production: A profitable 8pare*>time occupation, W. 
Watmough (Jour. Min. Agr. [Ot. Brit.l, SO (1924), No. 11, pp. 1061-1053, pi 
1). —A brief discussion is given ot the wool production of Angora rabbits, its 
value, and uses. 

LAIEY FAEMING—DAIEYING. 

Dairy research and education, U. A. Peabson ([Berkeley: Univ, Calif, Col, 
Agr., 1928}, pp. 23). —In this address, delivered at the dedication of the dairy 
industry building at the University of California in October, 1922, the history 
and development of dairying is briefly reviewed, with special reference to the 
part played by dairy research and education. 

Better feeding for Indiana dairy cows, L. H. Paikcuild and J. W. Wilbuk 
(Indiana 8ta. Bui 277 (1924), PP* 16, figs. 5). —^To study the effect of proper feed 
and care on milk production, live grade mature cows having low records were 
selected from the cow-testing associations of the State and fed at the station 
for one year. All of the cows consumed more feed at the station, but they 
also produced more milk, and the calculated profits per cow averaged 74 per 
cent greater. The Improvements in feeding consisted mainly in supplying more 
and better roughage (especially silage and legumes) and by supplying protein 
supplements to the grain ration. 

[Comparative rations for milk production], J. A. Holden (U. S. Dept. Agr,, 
Dept. Circ. 289 (1924), pp. 34, 35). —Two short experiments were carrieil on at 
the Scottsbhiff, Nebr., Experiment Farm in 1921. In the first test corn silage 
and beet tops were alternated every two weeks in the rations of 5 cows during 
an eight weeks’ period. The average milk produced on the different rations 
was the same. A warning is given against allowing cows t(K) much beet tops, 
however, as not sufficient of other feeds will be eaten. 

In another comparative trial, 7 cows were alternated between sweet clover 
and grass pasture in biweekly periods during the summer (132 days). The 
total average milk production on both pastures was the same. 

[Experiments in dairy bacteriology at the Michigan Station], G. L. A. 
Ruehle (Michigan 8ta, Rpt. 1922, pp. 178-181,182,183). —The following studies 
dealing with the isolation of abnormal bacteria from dairy products are briefly 
noted; 

Examination of a brand of filled evaporated milk for the cause of a bitter 
flavor (pp. 178, 179).—^Pour types of spore-forming rods isolated from a can 
of filled evaporated milk in which bitter flavors had been produced were found 
to produce bitter flavors in 27 days when inoculated into other samples of 
like milk. Three rods and three cocci isolated from another sample were found 
to produce a like condition after 17 days. 

Emmimtions of *^Ever Fresh** milk (pp. 179-181).—^A sample of this com¬ 
mercial product was examined and found to be very low in bacterial content, 
though not sterile. A number of spore-forming rods found to be anaerobic 
were isolated from a sample which curdled after three months* storage at 
i*oom temperature. The milk was successfully kept for three months on ice, 
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however. Farther examination of the milk indicated that it had been homo¬ 
genized, and a custard-like taste indicated repeated pasteurization. A slightly 
astringent, though not unpleasant, flavor of overheated milk was also noted. 

EwaminatUm of two samples of cream for undesoribaUe flavors (pp. 182, 
188).—A putrid flavor in one sample of cream was found to be due to a 
spore-forming rod. A sickish flavor in another sample was due to a very sliort 
oval rod producing “ a small, round, white, elevated, glistening, surface colony 
and a small, round, gray, dull, subsurface colony.” 

Ewamimtion of pink buttermilk (p. 183).—^An investigation of the cause 
of a pink color in buttermilk, a yeast and Bacterium laotis acidi were cultured 
from it, but these organisms would not produce the color In other milk. Kod- 
shaped bacteria were also present in the milk but were not cultivated. 

Off-flavor in a sample of milk (p. 183).—A very short r<»d isolated from a 
sample of milk having a disagreeable sickish flavor and odor was found to 
produce a similar flavor and odor when inociilateil into sterile milk. 

Yeasty cream in a creamery (p. 183).—The presence of yeast cells in cream 
from a single producer not properly cleaning his utensils were found to be the 
cause of a yeasty flavor and a foamy condition in the cream at this creamery. 

Studies of the streptococci.—IX, Streptococci of souring milk with spe¬ 
cial reference to Streptococcus lactis, S. H. Aveks, W. T. Johnson, jb., and 
C. S. Mudge (Jour. Infect, Diseases, S4 (1024), A^o. i, pp. 29-48, fig. 1), —^This is 
a detailed report of the investigation previously noted from an abstract 
(B. S. R., 50, p. 279). The ordinary cultural characteristics of B. kefir are 
like 8 , bovis, but distinguishable from the latter by the production of OO 2 from 
dextrose. 8 . lactis is characterized by a rapid production of acid in milk. 
Two varieties have been observed, one of which (A) produces CO 2 and NHa 
from peptone, while the second (B) does not. Commercial starters have been 
found to contain either or both varieties. Variations in the ability of different 
strains of each variety to ferment sugars have also been observed. 

Studies of the streptococci.—X, Relation of Streptococcus fecalls to S. 
lactis, S. H. Ayees and W, T. Johnson, jk. (Jour. Infect. Diseases, 34 (1024), 
No. 1, pp. 4^59). —^The cultural characteristics of the predominating species of 
streptococci recovered from 33 cultures of the feces of five liuinan.s, termed 
8 . fecalis, have been found to agree closely with those of 8 . lactis except that 
the latter are more vigorous. 

Methylene blue project (New Hampshire 8ta. Bui. 212 (1924), pp. 34, 36). — 
The methylene blue test has been found by J. M, Fuller and H. F. DePew to 
be a satisfactory index of the keeping quality of milk. The relation between 
the reduction time and the bacterial count has been expressed a.s follows: Less 
than 3 hours 500,000 or more bacteria per cubic centimeter, 4 to 7 hours 150,000 
per cubic centimeter, and more than 8 hours less than 25,000 bacteria per cubic 
centimeter. No definite relationship was observed between the bacterial count 
and the acidity of the milk. • 

The production of clean milk, A. T. R. Mattick (London: The Dairyman, 
Ltd., 1923, pp. 53, figs. 22).—The general principles to be observed in the pro¬ 
duction of clean milk are discussed. 

A study of the milk supply of Lansing and Bast Lansing, L. H. Oooijcdoe, 
B. J. Fbiar, and W. S. Robbins (Michigan 8ta. Rpt. 1922, pp. 187-^191). —^The re¬ 
sults of a study of scoring the sanitary conditions of the milk plants supplying 
milk to Bast Lansing and Lansing^ Mich., are reported, and the quality of the 
milk delivered by individual dairies td some of the plants noted as determined 
by the pH score (B. S. R., 47, p. 281). Certain conclusions derived from this 
gtiidy are also giv^. 
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A study of the milk supply of ITpsilauti, Mich., L. H. Oooledge, E. J. 
Fbiab, and C. B. Pillsbitby {Michigan 8ta, Rpt. 19^^ pp. 191-19$), —study of 
the milk supply of Tpsllanti, Mlch.» is described, which was carried on simi¬ 
larly to the ones in Lansing and East Lansing, with like results. 

The sale and advertising of dairy products, N. O. Tompkiivs {Milwaukee, 
Wi«.: OUen Pub, Co., i9ZJh PP> 29).—^Methods of advertising and selling 

ice cream, market milk, butter, and cheese are especially discussed, as well as 
the methods of selling and advertising to be employed by the dairy farmer. 

The Dairy Industry Act, 1014, as amended in 1023 (Ottawa: Canada 
Dept. Agr., Dairy and Cold Storage Branch. 192S, pp. 18, fig. 1). —This is the 
Canadian Dairy Industry Act of 1914 as amended in 1923 to prevent the sale or 
manufacture of butter substitutes. 

Annual reports of the Dairymen's Association of the Province of On¬ 
tario, 1021 and 1022 (Dairymen's Ahsocs. Ontario Ann. Rpts. 1921-1922, pp. 
72). —^Ileports are given of the three annual meetings of tlie two dairymen’s as¬ 
sociations of eastern and western Ontario, held in January, 1921,1922, and 1923. 

Caring for cream on the farm, I. McKeli-ip (Ohio Agr. Col. Ext. Bui., 10 
(1928-24), No. 1, pp. 12, figs. 4). —^The Important factors to be considered in the 
production of clean milk and for the proper cooling and keeping of cream on 
the farm are discussed. 

The relation of the Streptococcus lactis content of curdling milk to the 
rapidity of the ripening of cheese [trans. title], B. Haglxjnd, C. Babthel, and 
E. Sandhjbro (Meddel. Ceniralansi. Edrsdksv. Jordbrvkaomrddet, No. 250 (192S), 
pp. 19). —Exi)erlments In which cultures of S. lactis having varied ability for 
splitting casein have been added to the milk are reported. The differences in 
• these cultures did not seem to affect the rapidity of the ripening of the cheese 
made from such milk, but, basing the degree of ripening of cheese on the 
amount of soluble nitrogen formed, it was found “that the rapidity of the 
ripening of hard cheeses is directly dependent on the number of lactic acid 
bacteria in the cheese milk at the moment of adding rennet. This fact sup¬ 
ports the theory that the lactic acid streptoc^occi exercise a direct as well as an 
indirect influence upon the ripening procfess.” The work is summarized in 
English, 

How to produce Ice cream with a low bacterial content, A. 0. Fay and N. 
B. Olson (Kansas Sta. Circ. lOS (1924), pp- [4f]).“~The operations are dis¬ 
cussed for the production of ice cream with n low bacterial count, which may 
l)e accomplished largely through the use of clean utensils, pasteurization, and 
raw materials of good quality. 

A simplified method of standardizing the ice cream mix, N. E. Olson 
(Kansas Sta. Circ. 104 (^924), pp-12). —Essentially noted (E. S. R., 48. p. 176). 

VETEKIirAST MEDICINE. 

Outlines of medical zoologywith special reference to laboratory and 
field diagnosis, R. W, Heqnsb, W. AV. CJobt, and P. M. Root (New York: Mac- 
millm Co., 1923, pp. XV+175, pis. 2, figs. 16$).—A general literature list of 41 
titles is presented (pp. XIII-XV), Part 1 of the work, by Hegner (pp. 3-65), 
deals with protozoa parasitic in man; part 2, by Cprt (pp. 59-98), with worms 
parasitic in man; and part 3, by Boot (pp. 101-165), with arthropods of medical 
importance. 

Proceedings of the Wisconsin Veterinary Medical Association, 1922 
(Wis. Vet. Med. Assoc. Proe., 7 (1922), pp. 106, figs. 9). —^Papers presented at the 
annual meeting held at Madison, Wis., in January, 1922, include the following: 
Mastitis in Cows, by W. P, Nolechek (pp. 84-37); Control of Roup and Chicken 
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Pox, by B. A. Beach (pp. 37-42) ; Health in B^ation to Feeding of Liveatock, 
by J. M. Fargo (pp. 43-52) ; Types of Farm Poultry, by J. G. Halpln (pp. 
52-57) ; Swine Diseases as We Find Them In the Field, by W. H. Dreher (pp, 
58-65) ; The Value of Bacterins in the Treatment of Swine Diseases, by W. L. 
Richards (pp. 65-67) ; Suggestions for the Care of Swine Before and After 
Vaccination, by R. S. Heer (pp. 67-71) ; When and How to Vaccinate Hogs, 
by X R. Fesler (pp. 71-73) ; The Practicing Veterinarian and the Accredited 
Herd Work, by J, G. Townsend (pp. 74r-77) ; What We Know About Abortion, 
by F. B. Hadley (pp. 83-90); and Foreign Poisoning, by R. Graham (pp. 96-98). 

[Animal disease investigations at the Michigan Station], H. J. STAysETH 
{Michigan 8ta. Rpt, 1922, pp. 196-198). —^Vaccine for chicken pox prepared ac¬ 
cording to the method of Beach (E. S. R., 47, p. 685) was tested on a flock, 
one-half of over 4,000 chickens being vaccinated, but failed to show any curative 
value. Medicinal agents such as trypan blue, powdered alum, potassium per¬ 
manganate, argyrol, iodin and glycerin equal parts, and aborno were tested in 
the laboratory and on several large farms without showing curative or pre¬ 
ventive qualities. In agglutination tests for bacillary white diarrhea, 273 of 
2,779 fowls tested gave positive reactions. The results of autopsies made upon 
146 fowls are reported in tabular form. 

A fatal disease of colts, which occurred in March, 1922, among sucking colts 
at the college farm and is described as an acute interstitial nephritis, is briefly 
reported upon. Investigations of an acute septicemia of foxes resulted in the 
isolation of a small micrococcus which proved fatal for guinea pigs. 

[Report of the Washington Station] division of veterinary science, 
J. W. Kalkus (Washington Col. Sta. Bui. 180 (1923), pp. 56-^8). —In continua¬ 
tion of investigations of the orchard horse disease (E. S. It., 49, p. 278), it was 
found that lead arsenate spray Is, probably, primarily responsible, but that 
it does not produce this condition as a poison to the animal’s body. Investiga¬ 
tions of a disease affecting ewes in advanced pregnancy have failed to deuam- 
strate that it is a form of hemorrhagic septicemia, as considered probable by 
investigators at the Colorado Station (E. S. It., 41, p. 286). A walking dis¬ 
ease of horses on farms in the Walla Walla Valley appeared to be due to worms 
of the genus Cylicostomum in the large colon and cecum. 

The present status of so-called cottonseed injury, S. A. Goidbebq (Cornell 
Vet., IS (1923), No. 2, pp. 77-82). —This is a review of the present knowledge of 
the pathology of this affection. The immediate cause of death as a result of 
cottonseed injury is pulmonary edema. 

Influence of an artificial peroxidase upon the growth of anaerobic ba¬ 
cilli, O. T. Avery and H. J. Morgan (h’oc. Expt. Biol, a/nd Med. Proc., 21 (1923), 
No. 2, pp. 69, 60). —The suggestion previously noted (B. S. R., 50, p. 879), that 
the ability of anaerobic bacteria to grow aerobically in the presence of plant 
tissue may be due to the destruction by the oxidases of the tissue of the 
l)eroxlds formed by the bacteria, has been substantiated by the observation 
that ferrous sulphate, precipitated with gum arabic in alcohol, can be sub¬ 
stituted for fresh potato tissue. The iron is considered to act in a manner 
analogous to that of plant tissue in the destruction of toxic peroxids. 

Studies on serologic classification of Bacillus botulinus.—^I, Prepara¬ 
tion of antiserum, P. Schoenholz and K. F. Mryeb (Jour. Infect. Diseases, 32 
(1923), No. 6, pp. 417-420, figs. 9).—-The authors report that, with few e^cep^ 
tlons, antiserum of high titer has been produced in rabbits by the intravenous 
inoculation of washed and heated cul|ures of S. botulinus. The metliod of 
pre|»aring the cultures used for inoculation and of immunizing the animals is 
described, and data are given on the production of agglutinins in the serum at 
stated periods following the inoculation. 
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It is stated in conclusion that the observations of Bronfenbrenner, Schleslnger, 
and Calasans (B. S. R., 46, p. 670) that B. botulinus Type A can be differentiated 
from Type B by agglutination tests have been confirmed, although occasional 
high cross^agglutinatlons have been encountered. By means of agglutinin and 
agglutinin absorption tests it has been found possible to subdivide the A types 
Into at least three and possibly four groups and the B types into at least two 
groups. 

The microorganism of contagious abortion (Bacillus abortus) vaccinates 
man and the monkey against the microorganism of Mediterranean fever 
(Micrococcus melitensis) [trans. title], fi. Bubnet {Compt, Rend. Acad. Sci, 
[Pam], 178 (1924), No. J, pp. 154-156).—The results are reported of the inocu* 
lation of two monkeys and two human subjects with killed, followed by living, 
cultures of B. abortus and the subsequent inoculation of all of the subjects with 
living cultures of M. melitensis. The first of the two monkeys did not react to 
li. abortus nor to M. melitensis. The second reacted to the two inoculations only 
by the production of agglutinins. The two human subjects also reacted to 
both microorganisms by agglutinin production. These experiments are thought 
to furnish proof that B. abortus is not pathogenic for man nor the monkey, 
and also that living cultures of this organism Immunize both against Mediter¬ 
ranean fever. 

Investigations on the precipitating, agglutinating, and complement bind¬ 
ing action of blackleg scrum, M. Todohovitsch (Untersuchungen uber die 
Prdzipitierendef Agglutinierende und Komplementhindende Wirkung des Rausch* 
brandserums. Inaug. Diss., Hug. Inst. Med. FakuU. Univ. Bern, 1922, pp. $4 ).— 
In this dissertation the author reports an examination of the sera of various 
animals immunized against blackleg in the investigations of Grftub and 
Zschokke (B. S. R., 45, p. 180), Zschokke (E. S. R., 47, p. 880), and Uchimura 
(B. S. R., 45, p. 580). 

In none of the sera used, which Included sera from a horse, two sheep, and 
several guinea pigs, could the presence of specific precipitins, agglutinins, and 
complement-fixing bodies be detected in any appreciable amounts. A list of 40 
references to the literature is appended. 

Foot-and-mouth outbreak, F. M. Hayes {Calif. Countryman, 10 {1924), No. 
S, pp. 5, 24 )-—This Includes a brief discussion of the occurrence of the disease 
In California, where it was first reported from Alameda County on February 
18, 1924. 

On drug resistance of trypanosomes with particular reference to arsenic, 
C. VoEGTLiN, H. A. Dyeb, and D. W. Miller {Jour. Pharmacol, and Expt. Ther., 
23 {1924) t No. 1, 55-85, figs. 2 ).—^This is a report of investigations at the hy¬ 
gienic laboratory of the U. S. Public Health Service, which have led to the 
following conclusions: 

“The study of drug resistance is of the greatest theoretical and practical 
interest. The arsenic resistance of trypanosomes is but a special case of 
adaptation of protoplasm to an injurious environment and is a purely relative 
term, relating to the concentration of a poison which a given strain can tolerate. 
The arsenic resistance of trypanosomes can be increased by inoculating ani¬ 
mals which have received some time previously arsphenamin. This Increase 
in resistance persists for a very long time and may be considered as a perma¬ 
nent and more or less specific change of the parasitic protoplasm. The degree 
of resistance can be established in the living animal host or in vitro, provided 
that a directly toxic arsenical is used in the latter case. 

The arsenic resistance can be reduced temporarily by passing a given strain 
through another mammalian host (rabbit, dog). Rabbit serum has no appre¬ 
ciable trypanocidal action* There Is no difference in the virulence of strains 
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with widely different arsenic resistance Virulence has, therefore, no relation 
to arsenic resistance. It is feasible to Isolate a strain of higher from a strain 
of lower arsenic resistance in the living mammalian host by treatment with a 
proper dose of an arsenical. A greater arsenic resistance reveals Itself (1) 
in a more slowly declining action curve after injection of the drug into the 
host, (2) by a greater minimum effective dose, and (3) by a longer per¬ 
sistence of motility when the parasites are exposed In vitro to the action of 
arsenoxid. The detoxifying effect of certain sulphydril compounds on the 
arsenoxid action can be demonstrated on trypanosomes of a high degree of 
arsenic resistance as well as on so-called * normal* strains. Ehrlich’s cfiemo- 
ceptor theory is far too simple to explain the intricate mechanism of resist¬ 
ance. A working hypotliesis is suggested which is based on the action of 
arsenic on the dynamic equilibrium, of which glutathione Is a component and 
which regulates the respiration of protoplasm.” 

The paper includes a list of 30 references to the literature. 

Bovine tuberculosis, M. H. IIeynolds {Minn, Univ. Agr. Ext. Spec. Bui. 81 
(1923) f pp. 16, flgB. 8).—This is a practical summary of information. 

A study of some factors influencing fertility and sterility in the bull, 
H. L. Gilman (V. Y. State Vet. Col. Rpt., 1921-^22, pp. 68^126, pis. 12).—The in¬ 
vestigations here reported have led to the following conclusions: 

“The genital organs of the bull quite frequently undergo pathological 
changes, due to infection with the same varieties of microorganisms associated 
with genital Infections in the female.. In all probability, these microorganisms 
are frequently eliminated with tlie semen and infect the female during copu¬ 
lation. Past or present infection in the genital organs of all the bulls so far 
examined was evidenced by the presence of the fine connective tissue tufts 
and strands upon the tunica vaginalis, particularly that part covering the tall 
of the epididymis. Lowered sexual capacity is, as a rule, accompanied by 
demonstrable changes in the semen. A study of the impotency and sterility 
includes not only a thorough study of the genital organs, but also those ex¬ 
trinsic factors which govern reproduction either directly or indirectly. A 
thorough knowledge of the anatomy and physiology of the male genital organs 
is fundamental to a clear understanding of the problem.” 

A bibliography of 48 titles is included. 

Report of the section of animal pathology, E. T. Hatxman (Michigan Sta. 
lipt. 1922, pp. 167-170). —In continuation of work reported in Technical Bulletin 
54, previously noted (E. S. R., 47, p. 83), the author reports briefly upon 
post*mortem findings of three head of cattle from a herd In which abortion and 
sterility had been a serious problem for several years. 

The influence of low temperatures and of disinfectants on the eggs of 
Ascaris Inmbricoides, E. B. Guam (Jour. Agr. Research [V. S.), 27 (1924), 
No. 3, pp. 167-175). —Investigations conducted by the U. S. D. A. Bureau of Ani¬ 
mal Industry, the details of which are presented In part in tabular form, show 
that fresh and partially developed eggs of A. lumbriooides are so resistant to 
low temperatures that subsequent development occurs even after the longest 
periods of exposure (1) with fresh eggs for a 40-day period at below 0® F. 
temperature (—2 to —16*), and (2) with partially developed eggs for a 20-dny 
period at the same temperatures. 

“ The life of the embryos that developed in these eggs was in both cases rela¬ 
tively ifliort, but in the second case their infectivity for guinea pigs was demon¬ 
strated. Developed embryos in A. lumMooides eggs were killed by a 20-day 
expflaure to sudi temperatures ( —6 to —17*), but not by a lO^ay period at the 
same tenperatures nor by even a 30-day exposure to freezing temperatures above 
0* (12 to IS''). It is therefore evident that while very low temperatures may 
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have a destructive effect up<m the vitality of Ascaris eggs, many eggs under 
natural conditions are liMy to survive severe winter weather, and the cold of 
winter can not be depended upon to destroy the vitality of Ascaris eggs present in 
pens, pastures, stables, etc. It does, however, diminish their Infectivlty in the 
course of time and may aid in controlling infection by a mechanical action 
in holding eggs in frozen soil and thus inaccessible to swine. 

“Both an aqueous 6 per cent carbolic acid solution and 3 per cent cresol 
in a compound soap solution (tJ. S. liquor cresolis ,compositus) destroyed the 
capability of development in fresh and partially developed eggs and destroyed 
the activity of developed embryos. This was accomplished in 10 hours by the 
first disinfectant and in 6 hours by the second, when the eggs were completely 
immersed in the liquids. Under conditions as nearly analogous as possible 
to those in sanitary pens in which pigs arc kept, the efficacy of the disin¬ 
fectants was assured if the mixture of eggs and sawdust was thoroughly raked 
over and sprayed four times on each of two consecutive days. From these 
results it appears that phenol and cresol disinfectants may prove of value in 
helping to destroy Ascaris infection in i>ens and buildings under special con¬ 
ditions. The mechanical action of thorough scrubbing and cleaning and the 
heat of scalding water which should l>e used In cleaning are of great im¬ 
portance in the destruction of Ascaris eggs, and the destructive action of 
chemicals alone should not be expecteil to replace these measures.” 

A list is given of 11 references to the literature cited. 

The value of the agglutination and complement fixation tests in equine 
paratyphoid abortion, E. Leiinkkt {Der Wert dcr Agglutinatiomprufung und 
Komplementhindungamcthode leim Varaiyphmabortm des Pferdes, Stockholm: 
Vet, Baku Staatsinst,, 1922, pp, 88, pis. 4). —The material for this extensive 
study of serological reactions in tKiuine paratyphoid abortion was obtaine<l 
during the course of an epidemic of infectious equine abortion occurring in 
Sweden In 1920. The report includes a review of the literature on the disease, 
an outline of the methods used, and a detailed report of the investigation 
itself, which is summarized as follows: 

Cultures to be used for the test should not be over 24 hours old and grown 
at 37® C. Agglutinin titers of 1:400 and 1:600 are occasionally found in 
normal animals, but a titer of 1:800 only in infected animals. The content 
of normal agglutinins Is lower in geldings than in niare.s and higher in old than 
in young animals. 

In 75 paratyphoid-free horses, 9 immunized against streptococcus, staphylo¬ 
coccus, and glanders, and 16 suffering fr<»m various diseases, no complement- 
fixing substances could be detected in 0.5 cc. of serum. In 0.6 cc. of serum 
there was a 2-1- fixation in a few normal cases. 

Immune agglutinins appear at the time of or a few days after abortion but 
‘seldom before foaling, but complement-fixing substances have been detected 
l)efore, on the day of, and 9 few days after abortion. In 11 of 33 cases in 
which there was no bacteriological diagnosis of equine abortion, imuiie ag¬ 
glutinins could not be detected. In 12 similar cases tlie complement fixation 
reaction was negative^ In 6 cases with negative bacteriological diagnosis im- 
muue agglutinins were found, and in 3 of these cases complement-fixing bodies. 
These various failures are attributed to the form of the disease and to irregu- 
hirlty in agglutinin formation at different periods. 

In the infected animals the agglutinin titer ranged from 1:900 to 1:1,000. 
Positive agglutinin tests were obtained with 42 per cent of the stallions, 61 
per cent of the mares, and 88 per cent of the geldings. Positive agglutinin tests 
were obtained with 85 per cent of aborting mares. The highest agglutinin titer 
obtained was l: 64,000 and the higliest complement fixation titer 0.002. In the 
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majority of cases there was an agreemeat in the results obtained by both tests, 
but the complement fixation test failed more frequently than the agglutination 
test. 

In 3 paratyphoid-free horses vaccinated at intervals of from 8 to 10 days 
with increasing doses of 2, 4, and 8 cc., the agglutinin titer reached a value 
of 1:4,000 and the complement fixation test a value of 0.05, Amonfe the vac¬ 
cinated naturally infected horses the highest agglutinin titer obtained during 
the period of vaccination was 1:16,000. 

Immune agglutinins could be detached in the paratyphoid-free hors^ 8.5 
months after vaccination. Complement-fixing substances disappeared in one 
case 4 months after the third injection, and in the other two cases about a 
month earlier or before the appearance of agglutinins. 

In infected horses both agglutinins and complement-fixing bodies disappeared 
in three cases within 3,5 months after the period of vaccination. There was an 
earlier disappearance of the reaction following the vaccination of infected than 
of nonlnfected horses. 

Parasites of dogs and cats of Oklahoma, J. E. Gubkrlet (Okla. Acad, Set 
Proo, [Okla, Univ,]^ 192S, I//, pp, 71-78 ),—^This is a report of observations by 
the parasitologist of the Oklahoma Experiment Station. His autopsies of 60 
dogs and 30 cats showed 90 per cent of the dogs and 85 per cent of the cats 
infested with worms of one or mqre species. A list is given of 12 references 
to the literature cited. 

Vaccination of fowls and rabbits against fowl cholera [trans. title], C. 
Cebnaianu (Compt, Rend, Soc, Biol, [Paris]^ 90 (1924) f No. 7, pp, 528 , 529). — 
The author has employed with success in the vaccination of domestic fowls 
against fowl cholera a heated vaccine prepared by the Pasteur Institute of 
Serovaccines of Bucharest. The vaccine is injected intramuscularly in 1 cc. 
doses for fowls and 2 cc. for geese and turkeys, the injection being repeated 
in 8 days. The disease is said to be arrested in from 4 to 5 days after the 
first injection. 

Equally good results have been obtained with a vaccine prepared by heating 
at 60° C. for one hour an emulsion in physiological salt solution of an agar 
culture of the organism. The Immunity becomes evident in 4 or 5 days and 
lasts from 3 to 5 months. 

A similar immunity has been produced in rabbits by two subcutaneous in¬ 
jections of the heated vaccine, although there is no evidence of agglutinins in 
the blood of the vaccinated animals. 

Avian diphtheria and contagions epithelioma [trans. title], L. Panisset and 
X Veboe (Compt, Rend, Aoad. Set [Pariel, 177 (192S), No. 23, pp. 1249-1251),— 
The authors are of the opinion that avian diphtheria exists in two forms, acute 
and chronic. The acute form may be of the epithelial, pseudomembranous, or 
inflammatory or catarrhal type. Experiments are reported in which the pseu¬ 
domembranous and catarrhal types have been reproduced by virus of the 
epithelial type and vice versa. These experiments are thought to prove that 
avian diphtheria and contagious epithelioma are identical. 

Immunity in avian diphtheria and contagions epithelioma [trana title], 
h. Panisset and J. Veboe (Compt Rend, Aoad, Sot. [Paris], 178 (1923), No. 3, 
pp. 345 - 347 ),—It is reported that the inoculation in the barb of fowls of two 
drops (0.1 cc.) of an attenuated epithelial virus protects the fowls against the 
experimental inoculation of the virus of aVian diphtheria in different places. 
This shows that the local or cutaneous immunity results in a general immunity. 
Thb immunity thus secured lasts for at least four montha 

[Investigalions of poultry diseases at the Delaware Station] 1 O. 0. Palmer 
(Bekmare Sta. 135 (1924), pp, 14 , 15).—'Bactmriolo^cal investigations of 36 an- 
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togenic vaccines prepared for roup and pox outbreaks resulted In the Isolation 
of 11 distinct organisms. An extensive outbreak of enteritis among Delaware 
flocks, chiefly among older birds but also encountered in young chicks, was 
found to be due to Baoterpum coU communis (B. S. R., 49, p. 482). 

Diseases of baby chicks^ F. R. Beaudette (New Jersey Stas., Hints to PouU 
trymen, 12 (1924), No, 6, pp, 4, ftps, 2), —^Xhis popular account discusses white 
diarrhea, leg weakness, and coccidlosis, emphasizing some points that are often 
overlooked. 


EUBAL ENGINEEEINa. 

Second biennial report of the Commissioner of Drainage and Waters, 

B. V. WirJAKD (Minn, State Dept. Drain, and Waters Bien. Rpt, 2 U921-22}, 
pp. 56) .—This report covers the activities of the Department of Drainage and 
Waters of the State of Minnesota for the 2-year period ended June 30, 1922. 
It contains data on main drainage outlets, dralntlle investigations, topographic 
and hydrographic surveys, Red Lake and Minnesota River flood control investi¬ 
gations, and statistics on drainage work. 

The lower Gila region, Arizona, C. P. Ross (U. 8. Qeol, Survey Water- 
Supply Paper 498 (192S), pp. XIV‘^237, pis. 23, ftps. 16). —^This report gives gen¬ 
eral information in regard to the geography, geology, and hydrology of the 
lower Gila region In Arizona and Includes specific information regarding desert 
watering places and routes of travel. 

The Salton Sea region, California, J. S. Brown ( IJ. S. GeoL Survey Water- 
Supply Paper 497 (1923), pp. Xy-\-292, pis. 19, figs. 18). —This is a geographic, 
geologic, and hydrologic reconnaissance of the Salton Sea region in southeastern 
California and Includes a guide to routes of travel and desert watering places. 
It was prepared in cooperation with the State department of engineering. 

Flow of water through sluices and scale models, H. B. Hurst and D. A. F. 
Watt (Enpin. and Contract., Water Works, 61 (1924), No. 4^ PP- 784, 785). —In 
a paper presented before the Institution of Civil ISnglneers, London, experi¬ 
ments conducted at the Assuan Dam with six models of a sluice made to scales 
of 3 to 200, 1 to 50, and 3 to 100 in wood, wood and metal, and metal are 
reported. The head of water used was to the same scale as the model. 

The general result was that if n denotes the ratio of the linear dimensions 
of the actual sluice and of its model and Q and </ their discharges under cor- 

4 

responding conditions Q=n </. W'hen the experiments were arranged in 
groups of six according to head and opening, the maximum departure of the 
mean of any group from this relation was 5 per cent when the sluice opening 
was running full and was not acting as a weir. Excluding flow under weir 
conditions, the mean departure for all models was 0.4 per cent and the mean 
departure, disregarding sign, was 1.5 per cent. Lower velocities occurred with 
flow under weir conditions, and, although at the higher heads the above re¬ 
lation held, as the head and velocity decreased a point was reached below 
which the relation was rapidly departed from. On the models used this point 
occurred with a head of about 3 cm. (L18 in.) above the sill of the sluice. 
Below this head the discharge of the models rapidly decreased relatively to 
that of the actual sluice. 

Experiments were conducted after roughening the surface of one model with 
coatings of sand of two grades of fineness. The mean diameters of the grains 
were estimated at 0.25 and 0. 5 inm. On the average the effect of these coat¬ 
ings was to reduce the discharge by 3.5 and 6 per cent, respectively, but the 
effect varied with the head and the amount of opening of the sluice gate. 
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It is concluded that models can be used to determine the discharge of large 
sluices with an average accuracy as good as that obtainable by current meter 
measurements. 

[Irrigation studies at the Irrigation Substation], R. P. Bican (Washington 
Cot J8ta, Bui. 180 (lOSS), pp. 68, 69), —^Tests of water penetration and distribu- 
tion from furrows on land having a slope of 0.2 ft, per 100 ft, and on land 
with a slope of 6 ft. per 100 ft, showed that on the former water penetrated 
to a depth of 4 ft. in 48 hours, while on the latter it penetrated only 8 ft in 
72 hours* The rate of lateral distribution was about proportional to the 
downward penetration in each case. In the station soil the lateral and down¬ 
ward movements of water from a furrow were nearly equal for the first 12 to 
24 hours, after which the lateral movement slowed down to almost nothing in 
from 38 to 48 hours. 

An experiment to determine whether or not cultivation of corn need con¬ 
tinue after the soil is well shaded by the crop showed that silage yields and 
moisture conditions were both slightly better on uncultivated plats. 

Report on the pump irrigation at Chaungu (Sagaing) for the year 
1021—22, Maung Ba Gyaw (Rangoon, Burma: Govt,, 1923, pp. 7, pi. 1). —Tab¬ 
ular and graphic data on pumping for rice irrigation at Chaungu (Sagaing) are 
presented and briefly discussed. 

A study of the relationship between the oxygen-consuming power of 
water and its hydrogen-ion concentration, F. W. Fabian and W. L. Mall- 
MANN (Michigan Bta. Rpt, 1922, pp. 199-202). —Studies of samples of water ob¬ 
tained from wells in the vicinity of the station showed that the H-lon concen¬ 
tration decreased upon standing and the oxygen-consuming power and bacterial 
count first increased and then decreased. There seemed to be no relationship 
between the H-ion concentration and the oxygen-consuming power, although a 
relationship did seem to exist between the number of bacteria present and thti 
oxygen-consuming power. 

Sand bed studies at Montebello water filters, Baltimore, I, II, J. It. 
Baylis (Engin. Newa-Rec., 92 (1924), ^oa. IS, pp. 516-522, figs. 9; 14> PP. 568- 
568). —^Thls report is in two parts. 

In part 1 observations of the individual sand grains of a sewage filter with 
a camera luclda are reported. These disclosed a gelatinous coating, the thick¬ 
ness of which affected the efficiency of the filter. Cracks, mud balls, and 
clogged places were found to be due largely to the loose settling of the filter 
after washing and to subsequent settlement while filtering. An excessive gela¬ 
tinous coating around the sand grains caus^ the loose settling. 

After several years of close physical and microscopic examination of the 
sand and experiments in the operation of the filters, it was found that the 
removal of a portion of the gelatinous coating by direct Jet action of wash 
water applied through perforated pipes near the sand surface maintained the 
beds in a satisfactory condition during summer and winter. Due to the excess 
of the gelatinous film a larger sand grain was found to be preferable in summer, 
but in winter the film grew less vigorously and a smaller grain was desirable. 
The proper mean was found to be about 0.6 min. The Size, composition, and 
other characteristics of the grains had little influence on the thickness of 
coating formed if there was no force tending to remove it, but the size had 
a great effect upon the settlement Due to abrasion in washing, size greatly 
affected the amount of coating that was retained on the grains. 

The remedy for such troubles as the puQing away of the beds from the side 
walls, the formation of cracks and clogged places, and bacterial growths, wli€m 
the proper skse of sand was used, was found to be to prevent the fonnatioii of 
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an excessively thick gelatinous coating or organic Incrustation around the 
sand grains. 

Part 2 contains discussions of the report by H. B. Babbitt, P. Burgess, J. W. 
Bllms, C. M. Dally, W. Donaldson, J. B. Hawley. W. F. LangeUer, D. H. Maury, 
L. Metcalf, and F. H. Waring. 

Design of concrete structures, L. C. Urquhabt and C. R. O’Roubkb {New 
York and London: MoQraw-Hill Book Co., Inc., 192S, pp- flgH. 190 ).— 

This is a textbook on concrete and reinforced concrete, in which the theory of 
design involved is developed with illustrative problems and complete designs 
of the essential features of the more common concrete structures are presented. 
Chapters are Included on plain concrete; general properties of reinforced con¬ 
crete; beams and slabs; bending and direct stress; columns; stresses In con¬ 
tinuous beams and building frames; foundations; reinforced concrete buildings; 
retaining walls; arches; slab, beam, and girder bridges; and forms. 

Some research features involved in a study of the wooden fence post as 
a structural timber, R. W. Truixingkb (Agr. Engin., 5 {1924), No. S, pp. 59- 
62, fig. 1). —^An analysis is given of the requirements imposed upon the wooden 
fence i) 06 t as a structural timber as a basis for its development, and especially 
for the Increase of Its durability. The necessity for laboratory.studies of the 
mechanical and physical properties of fence posts of different sizes, shapes, 
and types of woods, based upon the requirements imposed upon them in actual 
service is emphasized. Attention is also drawn to the necessity for close coop¬ 
eration with wood technologists in matters relating to the causes for deteriora¬ 
tion and their prevention. 

Some power studies through use of the Ohio recording belt dynamo¬ 
meter, G. W. McCuBN {Agr. Engin,, 5 {1924)^ No. S, pp. 5i--55, figs. 13). —The 
substance of this report lias been previously noted from another source (E. S. R., 
50, p. 588). 

What the farmer wants is an all-purpose tractor, D. G. Heitshu {Chilton 
Tractor and Jmpl. Jour., 12 {1924), ^o. 3, pp. 5-7, figs. 8). —In a contribution 
from the Virginia Polytechnic Institute an analysis is given of the requirements 
governing the use of tractors on farms, with particular reference to conditions 
in Virginia. It is pointed out that, while the farmer must be able to cultivate 
with power, the ordinary plowing type of tractor does not reduce the labor 
peaks nor the number of work animals required. 

Tabular and graphic data are presented which indicate that for Virginia 
conditions the general utility tractor of medium size should absorb all peak 
loads, give a better distribution of horse labor, reduce the required number oi 
work stock, and work more days per year. 

Subsoil plows [trans. title], M. Rinqelmann {Jour. Agr, Prat., n. ser., 40 
{1923), No. 49 , pp. 454 -^ 9 , figs* 5). —Important points for consideration in the 
development of subsoil plows are enumerated and discussed, special reference 
being made to the influence of soil dynamics on the draft of subsoiling im¬ 
plements and to the Importance of preventing subsoil material from coming to 
the surface. . 

Stationary spray plants, O. M. Morris {M^ashington Col. Bta. Pop. Bui. 123 
{1924), PP* fhJtO, figs. 9). —Practical information is given on stationary spray 
plants. 

Power plaut electrical equipment {Chicago: Tech. Puh. Co., 1923. pp. 96, 
figs, 56).—This publication contains chapters on general principles of direct cur¬ 
rent generators and motors, starting and stopping direct current generators, 
armature and fl^d windings, operation of direct cnrrent generators and motors, 
locating faults and making rq;>airs, principle of alternating current generators, 
104X0&—24-^7 
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location and care of alternating current generators, alternating current motors, 
synchronous motors, motor generators and converters, and transformers and 
their connections. 

Electric service for rural districts, G. 0. Neff {Agr, Engin,^ 5 No, 5, 

pp, 56y 57, fig. 1). —A brief analysis is presented of different methods used In 
rural line development where rural customers are served as individuals. It is 
pointed out that the chief obstacle to the more rapid extension of electric 
service to farm communities from central stations lies in the small amount 
of energy which the average farm consumes. * 

A brief review of electric light in greenhouse culture, H. Findlay 
(Market Growers Jour,, 84 (1924), No, 5, pp. 31-^5, 36, figs. S), —Data from 
different sources on the use of electric light in greenhouse experiments are 
summarized, and the results of studies conducted at Columbia University with 
such vegetables as string beans, peas, sugar corn, cabbage, tomatoes, celery, 
lettuce, and onions under the influence of 500-watt, 110-volt, nitrogen-filled 
Mazda clear lamps are reported. 

Marked Increases of growth were noted in plants treated with artificial light 
plus sunlight over plants grown under sunlight alone. It is noted that the 
average temperature of the plants under the lamps was 22® P. higher than 
that of the plants under sunlight only, and it is thought that this heat had 
much to do with the rapid growth of the plants. 

It is not recommended that vegetable growers invest in such equipment at 
this time owing to the fact that the work Is still in an experimental stage. 
The opinion is expressed that the economic value of this process to com¬ 
mercial growers depends on the cost of engineering the project and in main¬ 
taining the installation at maximum efficiency to bring the evident effect of 
the artificial light on production. 

Boilers, furnaces, and boiler accessories (Chicago: Tech, Pub, Co., 1923, 
pp. 112, figs, 49), —Chapters are contained in this publication on essentials of 
furnace operation, testing the correctness of combustion, sampling and de¬ 
termining the quality of fuel, furnaces for coal, mechanical stokers, powdered 
coal and fuel oil for boilers, boiler operation, types and characteristics of 
boilers, and recent practice In boiler operation. 

Piping for power andi heating plants (Chicago: Tech. Pub, Co., 1923, pp, 
128, figs. 77).—Chapters are contained in this publication on installation of pip¬ 
ing systems, construction of pipe Joints, pipe fittings and bends, expansion in 
piping, materials used for piping, corrosion of piping and its prevention, radia¬ 
tion losses from pipes, pipe capacities and friction losses, water piping sys¬ 
tems, steam piping—mains and headers, piping connections to power plant 
equipment, and piping for exhaust steam heating systems. 

Refrigeration pJ^nt equipment (Chicago: Tech, Pub. Co., 1923, pp, 94, figs. 
34). —This publication contains chapters on mechanical refrigeration and me¬ 
diums, refrigerating and ice-making systems, ammonia compressors and their 
operation, construction and care of ammonia condensers, direct expansion for 
refrigeration, brine used as refrigerating medium, water handling in the ice 
plant, and construction and care of ice tanka 

Air leakage through the openings in buildings, F. 0. Hoxjghtkn and Q. C. 
Schrader (Jour, Amer. 8oc. Heating and Ventilating Engin., 30 (1924), No, 2, 
pp, 121^134, figs, if).—Studies conducted by the U. S. Bureau of Mines in co¬ 
operation with the American Institute of Architects and the American Society 
of Heating and Ventllaflng Engineers on the leakage of air through and 
aromad a double-hung window, 2 ft 8 in. by 5 ft 2 in. by 1| in., In a 18-!n. 
bridt wall plastered on the inside with ewent plaster, are reported. 
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In preliminary tests it was found that leakage through the window con* 
sists of (1) that which passes through the cracks around the sash perimeter 
which are subject to weather stripping, (2) that which passes through 
the cracks between the frame and the brick and can be eliminated by calking 
under the staff bead or brick mold, and (3) that which passes through other 
cracks in the frame or sash and which can not be eliminated by either weather 
stripping or calking. 

The wall under a 15*mile wind allowed the passage of 0.111 cu. ft of air 
per minute, while the leakage through the window and frame for the same 
wind velocity was 47.5, 9.7, and 7.8 cu. ft. per minute for the plain window 
and two types of weather stripping, respectively. The area of the window 
and frame was 16.25 sq. ft, giving a leakage of 2.82, 0.597, and 0.48 cu. ft 
per minute per square foot of window without and with the two types of 
weather stripping. Based upon these figures the leakage through the window 
and frame varied from 4 to 28 times that through the same area of wall. 
When the usual greater area of wall over that of window in considered, it is 
evident that the leakage into a room is usually greater through the wall than 
through the window if weather-stripped, and not many times less if not 
weather-stripped. 

A comparison of the heat loss through windows and walls by transmission 
and leakage showed that under a 15-mlle wind there was a heat loss of 2,580, 
527, and 423 B. t. u. per hour through the window without and with two types 
of weather stripping, respectively, for a 50® temperature difference. The heat 
loss through the wall was 6.03 B. t. u. per hour. The heat loss as thus in¬ 
dicated by infiltration is 43 per cent as great as the heat loss by transmission. 

An improved method of determining the heat transfer through wall, 
floor, and roof sections, R. P. Norkts, H. H. Germond, and C. M. Tuttle 
{Jour, Amer, Soo. Heating and Ventilating Engin,, SO {192^)^ No. 2, pp, 109-114, 
fig, 1). —This method is outlined in detail. 

Wall plaster: Its ingredients, preparation, and properties (17. Dept, 
Com., Bur. Standards Circ. 151 (1924)* pp. 66).—^This paper reports an attempt 
to collect and correlate information about the factors which enter into suc¬ 
cessful plastering. 

BTJRAI ECONOMICS AND SOCIOIOQY. 

[Papers read before the American Farm Economic Association, Decem¬ 
ber, 1923] (Jour, Farm Econ., 6 {1924), No. 1, pp. 1-123, figs. 5 ).—Certain of 
the papers noted before (B, S. R., 60. p. 198) are publlshe<l here, as follows: 
A National Agricultural Program—A Farm Management Problem, by H. C. 
Wallace (pp. 1-7) ; Business Economics—An Opportunity for Agricultural Col¬ 
leges, by T. P. Cooper (pp. 8-19) ; Courses in Marketing, by H. C. Taylor 
(pp. 20-27); An Attempt to Forecast the Future Trend of Farm Prices, by 
G. F. Warren (pp. 28-40); Effect of Business upon Agriculture, by R. W. 
Babson (pp. 41-60); The Use of Detailed Cost Studies in Improving Farm 
Organization In a Community, by G. A. Pond (pp. 69-84); The English Land 
Situation, by J. I. Falconer (pp, 85-105); and The Commodity O)operatlve 
Association—Its Strength and Weakness, by H. E. Erdman (pp, 106-123); to¬ 
gether with the paper by Leltch noted below. 

Interpretation to the farmer of cost of production data, A. Leitch {Jour. 
Farm Boon., 6 ( 1924), No, 1, pp. 6f-68).—This paper was presented before the 
American Farm Economic Association (B. S. R., 60, p. 199). 

The author raises the issue of the allocation of Joint and opportunity costs, 
i*ent, and interest in farm cost accounting, and offers the following suggestions: 
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(1) That management and risk be generally dropped from cost calculations, 

(2) That Interest and rent costs be kept at the lowest known long-term net 
rates on the safest class of securities. (3) That interest charges arise only 
out of those accounts which disclose a large amount of specialized investment 
(4) That the accounting system isolate all interest elements in the account of 
each separate product or service, and that the direct interest charge in each 
produce account be separately stated. (5) That the accounting system make a 
reasonably complete separation of paid labor from operator’s and unpaid 
family labor. (6) That in preparing a schedule of the costs of any prgduce 
the following order be generally observed: (a) Direct cash costs attributable 
to the product; (b) interest, rent, and depreciation attributable to the product; 
(c) opportunity cost of other marketable home-grown products used; and (d) 
Joint costs including in order, cash expense; home-grown products not other¬ 
wise marketable, straw, etc.; operator’s labor; use of horses, farm equipment, 
and buildings; and interest, rent, and depreciation jointly incurred. (7) 
That in each separate product account the term cost be applied to all Items 
appearing in the above schedule except Joint costs. (8) That the items ap¬ 
pearing under joint costs in the above schedule be designated, as far as that 
product is concerned, desirable net revenue or desired producing profit, or any 
other suitable term that would indicate that there are elements of profit in 
these joint costs. (9) That the itemized product costs schedule as above 
outlined be paralleled by a product revenue schedule, showing the actual 
amount contributed by that product to the joint cost fund, or the desirable net 
revenue fund, or the desired producing profit fund. (10) That the several 
contributions of the various product accounts to the joint cost fund be brought 
together in an account. 

A method of testing farm-management and cost-of-prodnetion data for 
Talidity of conclusions, H. U. Tolley and S. W. Mendum (17. 8 . Dept. Agr., 
Dept Circ. S07 {19H), pp. IS, fign, 5).—This publication sets forth the applica¬ 
tion to farm management and cost of production data ot methods of analysis 
developed in oilier lines of research for the specific purpose of giving quantita¬ 
tive expression to the relationships of the widely variable characteristics fre¬ 
quently observed. 

The first and simplest of these analytical devices and one which gives the 
maximum return for the minimum of effort is the double frequency table and 
its graphic representation, the “ dot chart ” or “ scatter diagram.” In making 
the scatter diagram or correlation chart the position of any dot representing 
an observation is determined by reference to its numerical value on two 
scales, one horizontal, the other vertical, at the Intersection of the two valued 
projected. 

This gives a qualitative solution of the relationships between the variables, 
and a quantitative measure of the degree of relationship is needed. The cor¬ 
relation coefficient is said to be such a measure, and the method of com¬ 
puting the coefficient of correlation is illustrated and the procedure set forth 
•step by step. Such factors as size of farm, expenses, receipts, rate of produc¬ 
tion of cows per farm or per cow, amount of labor, amount of capital, and 
others enter into labor income from ihe farm. The correlation of each of these 
with labor income is measured by the size of the correlation coefficient, and 
their relative Importance in the body of data being analyzed is indicated. 
By an extension of the same methods, the combined effect of two or more of 
thoM factors on labor Income (or on any other factor) may be computed and 
the most logical points for attention in reorganization or cost studies may be 
brought out 
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The regression line or “ line of best fit ” and the regression coefficient are, 
respectively, the graphic and numerical expressions of the differences between 
the group averages and the amount of change in one variable associated with 
a given change in another. The regression line Illustrated in this discussion 
is a straight line drawn through the intersection of the average lines on a 
correlation chart or scatter diagram In such a way that half the observations 
fall on each side of it. The regression coefficient is said to be computed 
roughly by dividing the vertical movement of the regression line by the hori¬ 
zontal movement in terms of their respective scales, and a number of formulas 
are presented and applied to farm analysis data. 

Report of the farm management section [of the Michigan Station], H. 
M. Eliot {Michigan Sta, Rpt. 1922, pp. 218-225 ).—^Data are submitted in a pre¬ 
liminary way from a study of the tractor as one of the units in farm invest¬ 
ment. A summary is presented of the cost of keeping 245 horses on 46 farms 
in Jackson, Shiawassee, and Lenawee Counties for the year ended March 81, 
1922, likewise of the average money yield, direct costs, and net returns on 
254 cows on 23 farms in Jackson and Shiawassee Counties for the same period. 
The money yields, direct costs, and net returns of poultry on 39 farms in 
Lenawee, Jackson, and Shiawassee for the same period are also tabulated and 
briefly discussed. 

[Report of the Washington Station] division of farm management, G. 
Severance (Washington Col Sta. B'tU. 180 (1923), pp. 32-37 ).—^Three studies 
are reported upon in a preliminary way, the first one being a two-year study 
of the cost of milk production and dairy farm organization in Spokane and 
Stevens Counties, Wash. This was begun in April, 1922, to supplement the 
data previously noted (E. S. R., 48, p. 591). 

A study of the factors affecting organization on the irrigated farms In 
Yakima County was begun during the latter part of the summer of 1922, the 
U. S. Department of Agriculture and the station cooperating. Complete 
farm records were secured from 72 farms on the Indian reservation in the 
neighborhood of Toppenlsh, Wash., and 103 farms off the reservation situated 
between Toppenlsh and Sunnyslde. The average yields of sugar beets on these 
farms were low, being 7 tons per acre on the reservation and 3.6 tons per acre 
outside of it. The other crop yields were normal, alfalfa giving 4 tons per 
acre on the reservation and 4.6 tons outside of it, and potatoes 9.9 and 8.6 
tons per acre, respectively. Prices received by individual farmers had much 
to do with the very poor average returns. Sugar beets averaged $6 per ton, 
baled hay $9.03 per ton, and potatoes $20 per ton. 

The field work for a study of the financial returns from farming in the 
logged-off uplands in western Washington was carried on in tlie fall of 1922 in 
cooperation with the U. S. Department of Agriculture. Data were gathered to 
determine the relative adaptability and economy of different methods of clear¬ 
ing land, the net returns from different types of farming, the financial progress 
made by settlers, the best methods of procedure in developing a logged-off land 
farm, the present organization and management of farms, and the possibilities 
of improving this and increasing the profits. The survey was confined to the 
Everett gravelly, sandy loam types of upland soils of King and Pierce Counties, 
and complete records were secured from 150 farms for the year 1921. All 
types of farms were found to be too small on the average either to bring in an 
adequate volume of business or to be equipped for economical operation. 
Poultry and fruit farms were shown to be the most profitable of the specialized 
types, and a combination of poultry and fruit, poultry and dairying, or all 
three lines on fanns of good size is recommended. The present cost of raw 
land plus the cost of clearing exceeds the producing value of the land. A study 
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Of the financial history of 1S6 settlers indicates that the increase in net worth 
is due largely to increase in land values. 

Land settlement in the Argentine Republic, J. O. ValAbubz {Intemail, 
Rev, Agr, Econ, [Rowe], n. «cr., 1 No. pp. £27-2-^8).—Private efforts in 

the direction of land settlement in Argentina are described, as well as Govern¬ 
ment measures of more recent years. The land settlement activities of agri¬ 
cultural organizations and particularly of the Jewish Ck)lonization Association 
are noted. 

The cultivation of allotments in England and Wales during the war, 

F. L. Tomlinson (Intematl. Rev, Apr, Boon, {Rome], n. aer., 1 (iPjW), No. 2, 
pp, 162-210). —^A brief history is given of the origin and development of the al¬ 
lotment movement in England and Walea The general characteristics of the 
movement Immediately before the war, the methods by which land was pro¬ 
vided for allotments, and the extent of the allotment movement are set forth. 
The activities during the war period are taken up in greater detail. 

The income of tenants on a Scotch open-field farm in the eighteenth cen¬ 
tury, I. P. Gbant (Boon, Jour,, S4 (1924), No. ISS, pp, 8S-89), —In an old farm¬ 
ing account book dated 1769-1779 has been found an indication of the earnings 
and living conditions of the smaller subtenants on a good farm of about 416 
acres of arable land in Badenoch, a district in northern Scotland. The quan¬ 
tity of grain sown and the number of livestock customarily kept on the various 
types of holdings are noted. A croft of 18 to 17 acres is said to have given 
fairly full employment, due to the tedious and primitive systems of farming 
followed. In addition certain services were required by the proprietor. The 
tenants endured hardships and existed on a low standard even on this, which 
was an especially productive farm. 

Share tenancy in Rumania, O. J. Sisesti {Intematl, Rev, Apr. Boon, [Rome], 
n. aer,, 1 (192S), No, 2, pp, 211-226). —Serfdom was widespread in Rumania in the 
seventeenth century. The land reforms of the middle of the nineteenth century 
were inadequate, and the peasants became more and more dependent upon the 
landlords and their terms of tenure more and more burdensome until in 1906 
a series of laws was passed int^ded to improve tenure relations and to give 
more effective protection to peasant cultivators. The only form of share 
tenancy maintained thereafter was that of cultivation on the basis of sharing 
produce. The policy of protection for the peasant class and of regulation of 
the tenure of land reached its culmination in the agrarian reform of 1919, and 
is based on the expropriation which has been carried out in the last four years. 

Cotton and the cotton market, W. H. Hubbard (Netv York and London: 
D, Appleton d Co,, 1923, pp. XII-^-SOS, flga, 3). —^The problems of cotton cultiva¬ 
tion and of combating the boll weevil are set forth, and in connection with the 
marketing of cotton the author describes the warehouses and compresses In the 
South, the various southern merchants and other buyers, and the methods of 
carrying on the future contract business of the New York, New Orleans, and 
Liverpool exchanges. The matter of hedging as a protection against market 
risks is presented in the third of the four sections, and in the last speculation 
is discussed in general and from the standpoint of the individual trader and 
of the community. 

The marketing of wheat in Maryland, S. H. DeVault {Md. Univ. [Apr.], 
B^t. Bui. SO (1923), pp, 46, fipa. 7).—The information contained in this report 
is the result of an investigation which was conducted during the summer of 
1928 to determine the present methods of marketing wheat In Maryland, the 
principal market for Maryland wheat, the facilities for receiving grain from 
boats and trucks in Baltimore, the quantity delivered, the price received, com- 
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parative freight rates, the present financial status of wheat farmers in Mary¬ 
land, and the present evils in marketing, with proposed remedies. 

Commercial grading and packing of tomatoes, F. L. Hakkey and D, D. 
Whitcomb (CUmsan Agr, Col, S. O., Ext. Bui. 59 {1924)^ pp. 15, figs. 11 ).— 
Suggestions are drawn up on harvesting, grading, packing, and loading 
tomatoes. 

Commercial harvesting, grading, and marketing of peaches in South 
Carolina, P. L. Habkkt and C. A, Owens (Clemson Agr. Col. 8. C., Ext. Bui. 60 
{19B4), pp. BS, flg». 15). —^Working directions and definitions of grades are 
furnished. 

Crops and Markets {U. 8. Dept. Agr., Crops and Markets, 1 {1924), Eos. 9, 
pp. 129-^144; 10, pp. 145-160, fig. 1; 11, pp. 161-176; 12, pp. 177-192, fig 1; IS, pp. 
19S--20H). —^Abstracts of current market information, notes on Che position in 
the market of important classes of crops and livestock, tabulations of weekly 
receipts and prices with summaries and comparisons, and brief notes present¬ 
ing outstanding features of the market situation for the week are given In 
these numbers. Miscellaneous brief foreign crops and markets notes are in¬ 
cluded. 

The new legislation on chambers of agricnlture in Germany, H. Dade 
{Intematl. Rev. Agr. Econ. [Ron\e'\, n. ser., 1 {192S), No. 2, pp. 151-161 ).—^The 
principles followed in the modification of the chambers of agriculture already 
In existence In Germany and the establishment of others in the States where 
none existed prior to the war are set forth here. The legislation relating to 
them is briefly reviewed. 

State of Alabama agricultural code, 3.923 {Montgomery: State, 1923, pp. 

—^The text is given of an act completely reorganizing the State con¬ 
trol work with agriculture in Alabama. 

Measures taken to facilitate agricultural cooperation in the United 
States, L. S. Tenny {Intematl. Rev. Agr. Econ. [Rome], n. ser., 1 {1923), No. 2, 
pp. 249-256). —^The cooperative marketing law of February, 1922, and other 
Federal and State measures are noted, and the scope and extent of agricultural 
cooperation in the United States are set forth briefly. 

[Agricultural organizations in Canada] (In Second Report on Organization 
in Industry, Commerce and the Professions in Canada. Ottawa: Dept. Labor, 
1923, pp. |9-7d).—Annotated lists of agricultural, dairying, and horse and live¬ 
stock breeders’ associations and cooperative societies of agriculturists, fruit 
growers, dairymen, and others have been compiled, giving the names and 
addresses, respective chief executive ofilcers, and the objects in so far as 
possible. 

Report of the Irish Agricultural Organization Society, Ltd., for the year 
ending March 81, 1922, T. A. Finlay ett al. {Irish Agr. Organ. Soc. Rpt., 
1922, pp. 137). —^This annual report brings up to date the series previously noted 
(B. S. R., 48, p. 391). 

Headings in economics for China, C. F. Remeb {Shanghai: Commercial 
Press, Ltd., 1922, pp. figs. 2). —Information with respect to economic 

conditions in China has been compiled in the effort to provide material that 
will make possible the comparison of the Bast with the West and of one 
eastern country with another. A number of the excerpts included relate 
specifically to rural conditions in the eastern countries, as The Bconomic 
Transformation of Rural India, by R. Mukerjee; Eastern Agricultural Methods, 
by F. H. King; The Future for Livestock in China, by C. O. Levine; and The 
First Agricultural Lecture Train in China, by H. K. Tong. 

The restoration of agriculture in the famine area of Russia, trans. by B. 
and C. Paul {London: Labour Pub. Co., Ltd., 1922, pp. 167). —^Thls Is a sympos- 
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ium constituting the Interim report of the State Economic Planning Commission 
of the Council for Labor and Defence of the Russian Socialist Federal Soviet 
Republic. The various reports set forth the agricultural characteristics of 
southeastern Russia, the improvements in methods and farm organization 
which are deemed necessary, some of the possible subsidiary industries, and 
the public works found there. 

[Crop conditions, yields, and farm values on the North Platte Redama* 
tion Project], J. A. Holden (I/. /Sf. Dept, Apr., Dept. Circ, 289 {1924),pp.S^). — 
Statistics of crops and livestock applying to the Interstate imlt of the North 
Platte Reclamation Project in Nebraska for 1920 and 1921 are tabulated and 
discussed. A summary is given of acreage, yields, and farm values of the 
prhicipal crops grown on this project from 1910 to 1921, inclusive, and notes 
are furnished *as to the state of development of livestock industries. 

Montana statistical history of agriculture, annual crop and livestock re¬ 
view for 1922, G. A. Scott and C. D. Greenfield, jr. (Mont, Farm Rev,, 1 
(1922)f pp. 79j figs, 20), —^This Is the first publication of this kind relating to 
Montana agriculture and Is issued cooperatively by the U. S. Department of 
Agriculture and the Montana State Department of Agriculture, 

Monthly Supplement to Crops and Markets (U. S. Dept. Agr., Crops and 
Markets^ 1 (1924), Sup. S, pp. 81-112, figs. 2). —^The agricultural outlook for 
1924, planting intentions for 1924, a summary of agricultural production for 
1923, and certain phases of foreign agricultural production and world agri¬ 
culture are treated in special articles. Production statistics with reference to 
crops, livestock and livestock products, dairy and poultry products, fruits and 
vegetables, grains, and seeds are variously reported. The cf)ld storage hold¬ 
ings report for March 1 is given, and farm prices and price movements are 
tabulated and charted. 

[Agricultural statistics for Germany] (Statis. Jahrh. Deut. Reich., 4^ (1923), 
pp. 39-53). —Official statistics of agriculture, forestry, fisheries, and animal pro¬ 
duction on farms are given for recent years, but principally for 1921 and 1922, 

Making the country weekly more attractive, M. V. Atwood (N. Y. Agr. 
Col. (Cornell) Ext, Bui. 09 (1923), pp. SO, figs. 15). —Practical suggestions are 
made with reference to headlines; the choice of type; the arrangement of 
heads, features, and local illustrations; and other details in the make-up of 
the country newspaper. 

AaBICULTTTRAL EDXTCATIOH. 

Agricultural education [and] miscellaneous experimental and educa¬ 
tional schemes ([Ot. Brit.] Development Commrs. Rpt., IS (1923), pp. 52-74 ).— 
A report is made of expenditures from the development fund for new build¬ 
ings and equipment and courses of Instruction at the agricultural colleges in 
Great Britain, as well as extension work and special lectureships. The pro¬ 
grams of work for numerous experimental farms are noted. 

The re-organisation of rural edueatlon In the Cape Province of the 
Union of Sonth Africa, J. R. Malan (Diss., Columbia Vniv,, New York, 1922, 
pp. VI+168, figs. 5).—The present school system of the Cape Province is de¬ 
scribed historically and from the point of view of administrative organiza¬ 
tion ; school classification; support; inspection and supervision; school grounds; 
buildings, and equipment; the teaching force; sdiool attendance; and the 
medium of instruction. It is found to he highly centralized, and rural educa¬ 
tion particularly is said to be handicapped by lack of local adaptation, initiative, 
and sense of responsibility. 
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A iiuestionnaire was prepared in connection with a seminar in the rural 
department of the Teachers' College of Columbia University and addressed to 
the secretaries of school boards in the Cape Province. They were requested to 
distribute them to rural teadiers in farm schools, one and two teacher primary 
schools and three and more teacher schools. Inquiries were made as regards 
the pupils, the teachers, boarding places, the course of study, the school and its 
care and equipment, inspection, and the community, and the opportunity was 
given for comment and suggestions. Of the 375 questionnaires returned to 
New York from South Africa, 350 were used In this study. 

The urgent need of more expert supervision is recognissed. It is proposed 
that two instructors be employed on the staff of such normal schools as are 
in a position to give rural scho<d practice for the purpose of preparing teachers 
for the one-teacher rural sc*hooIs, providing professional help for rural teachers 
in service, developing leadership for rural education, and encouraging produc¬ 
tive scholarship in this field. 

Suggestions are made with reference to vitalizing and motivating the course 
of study, giving it greater thought content and relieving the overemphasis on 
the product and manual skill. Other recommendations a)ver methods of teach¬ 
ing and testing; building, grounds, and equipment; the general improvement of 
the oiie-teacher school; consolidation and transportation; rural high schools; 
continuation schools, part-time education, and extension teaching; and the 
rural community. An extensive bibliography is given. 

Some results of eight years of vocational training in Indiana, B. J. 
BuRms (Ind, Dept. Put). Instr. Md. Bui. 61 {1922), pp. 50, figs. Jk6). —^This pub¬ 
lication is submitted to acquaint the public with the aims and pun>oses of 
c^ertaln phases of vocational training, together with the work accomplished, 
1914-15 to 1921-22, inclusive. 

High school departments of vocational agriculture {N. Y. State Ufiiv. Bui. 
770 {1922), pp. 34, fig- D -—This iniblication treats of the organization and ad¬ 
ministration of a high school department of vocational agriculture. It sets 
forth re<!uirement8 for State and Federal aid, qualifications of teachers, and 
the composition of the advisory board, and offers practical suggestions with 
regard to courses of study, equipment, and other details. 

The relation of the high school to home economics education, G. A. 
Works {Vocat. Ed. Mag., 2 {1924), ^o. 7, pp. 559-662). —Certain problems of 
home economies education In the small high school are discussed. The con¬ 
clusion is drawn that at present instruction in home economics does not have 
the time emphasis in the high school program that its Importsxnce warrants. 
It is held that the large opportunity for serving the needs of high school 
girls is during the freshman and sophomore years, and it is deemed wise for the 
small high school to so organize its work that home economics courses do not 
extend beyond tlie second year. Furthermore a period of one hour is deemed 
advisable, since the longer periods of from an hour and a half to three hours 
leads to the relative overemphasis of the manual phases of the subject to the 
neglect of technological aspects. 

Organization and administration of homemaking courses in evening vo¬ 
cational schools, H. S. SwESTSEB {Vocat. Ed. Mag., 2 {1924), No. 7, pp. 565- 
568). —It is deemed important to appoint as the director of evening home-mak¬ 
ing classes the woman who is in charge of day classes. A demand for short 
unit courses covering 10 or 15 lessons Is recognized. Special training classes 
for teachers, conferences, the use of the lesson sheet, methods of effective 
advertising, enrollment of students, and the imimrtance of regular attendance 
are set forth. 
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A State fair pro^am in vocational agriculture, H. H. Thomas (Vocat, Ed. 
Mag,, 2 (1924), No, 7, pp, 5S8-S40, figs. S).—This is a description of the com¬ 
bined display of the vocational agricultural schools of North Carolina at the 
State fair in 1923, the purpose of which was to convey to the public the results 
of work being done by the agricultural departments of the State. 

Farm management extension: Early development and status in 1922, 
H. M. Dixoh (U, S, Dept, Agr,, Dept, Circ. 302 (1924) i PP- flg9. 11), — ^Those 
methods of extension teaching in farm management which are discussed here 
include farm management schools, single-period discussion meetings or lectures, 
farm tenancy committees and conferences, selected area demonstrations over 
a period of years, work with boys and girls, local community organizations 
or clubs, community analysis surveys, exhibits, farm management tours, farm 
business survey demonstrations, the analysis of account books and enterprise 
cost records, and general publicity means. A statistical summary of farm 
management extension in 1922 includes the leading lines of activity in which 
farm management demonstrators are engaged, indicating the results achieved 
in each. 

Statistics of cooperative extension work, 1023—24, E. Merritt (U, 8, 
Dept, Agr,, Dept. Circ. 306 (1924) t pp, 22), —Chirreut statistics compiled from 
budget statements by the State agricultural colleges are summarized, con- 
timiing a series of reports, an earlier one of which was previously noted 
(E. S. R., 48. p. 692). 

Agricultural problems, li. T. Ely et al. (In Outlines of Economies, New 
York: Macmillan Co., 1924, 4- PP* 579-596), —Tlie topics treatetl in this 

chapter of a revision of an earlier text dealing with general economics are tlie 
trend of the size of farms, the proper size of farms, tenancy and ownersliip, 
farm indebtedness and agricultural credit, farm labor, the marketing of farm 
products, and speculation. A list of 25 references is given. 

Introduction to agricultural economics, 1^. C. Gray (New York: MaomiU 
Ian Co,, 1924, pp, XII+556, figs, 81). —textbook for beginning students is of¬ 
fered In which attention is first directed to systems of farming as determined 
by physical, economic, and social conditions. The ten succeeding chapters are 
devoted to those subjects commonly included in the field of farm management, 
and following these the problems associated with land, capital and credit, and 
labor are treated. Marketing processes, market organization, prices, and 
economic cooperation among farmers are presented in conclusion. Consider¬ 
able graphic material is included. Questions on the text, special problems, 
and suggested readings are given at the conclusion of the chapters. 

Selected list of Government publications on foods and nutrition, com¬ 
piled by R. Van Deman (17. 8. Dept, Agr,, Bur. Home Econ., 1923, pp, 1+29 ),— 
A multigraphed list of the available Government publications on foods and 
nutrition which are considered the most useful are arranged under 74 subjects 
and briefly annotated. 

HISC££LAn£OlTS. 

Report of the director for the year ending October 31, 1923, W. L. 

Slate, jb., et al. (Connecticut State 8ta, Bui. 264 (1924), PP- 141-159 ),— ^The 
work of the station is briefly summarized by departments. The experimental 
work recorded is for the most part abstracted on page 127 in this issue. 

Annual report of the director for the fiscal year ending June 30,1928, 
C, A. McCxje et al, (Delaware 8ta. Bui, 135 (1924), PP- +8> fig, 1), —^This con¬ 
tains the organization list, a report of the director including a financial state¬ 
ment for the fiscal year ended June 80, 1923, and departmental reports. The 
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experimental work recorded is for the most part abstracted elsewhere In this 
issue. 

Thirty-sixth Annual Report [of Georgia Station], 1923, H. P. Stuckey 
(Georgia 8ta, Rpt 1923, pp, 55-57, figs. 5).—This contains the organization list, 
a report by the director of the station on its work during the year, and a 
financial statement for the fiscal year ended June 30, 1923. The experimental 
work reported is for the most part abstracted elsewhere in this issue. 

[Thirty-fifth Annual Report of Michigan Station, 1922], R. S. Shaw bt 

AL. (Michigan 8ta, Rpt, 1922, pp. 159-412, fig^, J55).—This contains a financial 
statement for the year ended June 30, 1922; reports of the director and heads 
of departments on the work of the station during the year, the experimental 
features of which are for the most part abstracted elsewhere in this issue; and 
reprints of Technical Bulletins 52-56 and Special Bulletins 107-116, all of 
which have been previously noted. 

Report of Northwest Experiment Station, Crookston, 1922, 0. G. SKtvia 
(Minnesota Bia,, Crookston Substa, Rpt. 1922, pp. 101, figs. 55).—The experi¬ 
mental work reported is for the most part abstracted elsewhere in this issue. 

Report of West Central Experiment Station, Morris, 1922, P. E. Miller 
(Minnesota Bta., Morns Substa. Rpt. 1922, pp. 55, figs. 5).—The experimental 
work reported is for the most part abstracted elsewhere in this issue. 

Report (of the] Delta Branch Experiment Station, 1922 and 1923, 

W. E. Ayres (Mississippi Sta. Bui. 221 (1924), pp. 15). —The experimental work 
reported is for the most luirt abstracted on page 134 of this issue. 

Progress of agricultural experiments, 1923, [J. C. Kendall] (Neio Hamp¬ 
shire Sta. Bui 212 (1924)f PP- 58).—This contains the organization list, a re¬ 
port of the director on the work of the station, and a financial statement for 
the fiscal year ended June 30, 1923. The experimental work reported is for 
the most part abstracted elsewhere in this issue. 

Thirty-third Annual Report [of Washington College Station], 1923, 
B. C. Johnson et al. (Washington Col. Bta. Bui. 180 (1923), pp. 80). —^This con¬ 
tains the organization list, a report on the work of the station during the year, 
and a financial statement for the fiscal year ended June 80, 1923. The experi¬ 
mental work reported is for the most part abstracted elsewhere in this issue. 

Thirty-third Annual Report of [Wyoming Station, 1923 J, J. A. Hill 
(Wpoming Bta. Rpt. 1923, pp. 45-74, fig, J).—This contains the organization list, 
a financial statement for the fiscal year ended June 30, 1923, a report of the 
director on the work of the station, and meteorological observations by P. B. 
Hepner (see p. 115). The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

The work of the Scottsblufi Experiment Farm in 1920 and 1921, J. A. 

Holden (V. B. Dept, Agr., Dept. Circ. 289 (1924), pp, 38, figs. 5).—This report in¬ 
cludes a summary of meteorological observations from 1911 to 1921 (see 
P* 115), a review of agricultural conditions on the project, and a report of 
the work on the experimental farm during 1920 and 1921. The experimental 
work reported is for the most part abstracted elsewhere in this issue. 
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Arizona University and Station.—J. Crider, professor of horticulture and 
horticulturist, has resigned to become director of the Boyce Thompson South¬ 
western Arboretum at Superior. 

OaUfornia University and Station.—Dr. W. H. Boynton has been api^inted 
professor- of veterinary science and veterinarian, beginning July 1. It is ex¬ 
pected that he will make a study of hog cholera vaccines. 

Mississippi College and Station.—At the last session of the legislature, a 
bill was passed requiring all State Institutions, whether supported wholly or 
in part from State funds, to submit .monthly to the Governor and State auditor 
a report showing for each employee the number of hours’ work performed each 
day and the nature of the work, as well as the itemization of all expense ac¬ 
counts. A uniform account bill was also passed for all State institutions, and 
a third bill which requires monthly a list of expenditures as a basis for receiv¬ 
ing money to pay outstanding obligations. 

Although no other State institutions received any increase in appropriations, 
and in most cases there were reductions, the appropriations for the station 
were increased $22,450 for the ensuing biennium. The increase was largely 
for the Delta Substation, which is granted $50,050 in addition to $7,500 for a 
cotton gin. The main station will receive $47,500, the Raymond Substation 
$18,000, the South Mississippi Substation $31,600, and the Holly Springs Sub¬ 
station $33,000. 

Nebraska University and Station.—R. F. Howard, chairman of the depart¬ 
ment of horticulture, has resigned to engage in private work and will be 
succeeded September 1 by Dr. 0. O. Wiggans, associate professor of horticulture 
and associate horticulturist. Other appointments include Ernest L. Relchart, a 
1924 graduate of the Kansas College, as instructor in dairy husbandry and 
creamery manager; Benjamin Masurovsky as instructor in dairy husbandry, 
beginning September 1; and L. K. Crowe as graduate assistant in dairy 
husbandry. 

Cornell University.—Dean A. R. Mann of the College of Agriculture has 
been granted leave of absence for two years to be spent in Europe in organiz¬ 
ing efforts to promote agricultural ;science and education through an inter¬ 
national exchange. This mission is under the auspices of the International 
Education Board and contemplates exchanges of selected persons engaged 
in agricultural science and education and in highly important public services 
to agriculture in order to enable them to spend time in study and investigation 
in countries, other than their own, whose experience in similar fields may 
contribute to their own ability to deal witli the work in which they are en¬ 
gaged. The organizing of this work and the initial undertakings are to be 
arranged by Dean Mann, and are expected to involve contacts with all the 
Governments and the scientific institutions and societies engaged in agriculture 
in the several countries of Europe. His initial: headquarters will be estab¬ 
lished in Rome. 

Texas Station.—The legislature has discontinued Its recent practice of closely 
Itemizing and restricting the station appropriations. The latest measure 
contains only three Items, one of $68,060 for salaries at the main station, 
$70,940 for general expenses of the main station divisions and soil survey, the 
agronomy experiment farm, beekeeping Investigations, experimental apiaries, 
and foul brood eradication service, and $105,000 for general expenses at sub- 
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stations, including the purchase of lands. This change is expected to result In 
greatly improved administrative efficiency. 

Wisconsin University and Station.—^Work has been started on a new beef 
cattle bam at the University Farm. This is to be a wooden building 108 ft 
long, 40 ft. wide, and 38 ft. high in the center. Cattle will be stabled on 
the first floor in 12 large box stalls, and 6 or more single stalls will be pro¬ 
vided, the total capacity of the barn being about 46 cattle. The first floor 
will also contain feed bins and a small office and record rdom, and the second 
floor will provide space for storing roughage and grain. The building will cost, 
with equipment, approximately $14,000. 

The annual Beef Cattle Feeders* Conference was held at the livestock 
pavilion May 17. The results of an experimental feeding trial, in which 
alfalfa hay has been compared with clover hay as a supplement to a ration of 
corn, cottonseed meal, and corn silage for six months, were presented, likewise 
the results of trials curried on to determine economical rations for baby beef 
production. 

The third annual Rural Church and Social Workers* Conference took place 
at the college from June 30 to July 11. Provision was made for librarians In 
this conference for the first time. 

A 2-day Indian farmers* institute was held recently at Keshena on the 
Menominee Reservation by tlie county agent of Shawano County and the 
agronomy department, wltli about 400 Indians in attendance. For the past 
nine years the members of this tribe have cooperated at the institutes held on 
the reservation, as well as in home demonstrations and boys* and girls* clubs. 

A conference of station workers and othei*s interested in the problems of 
producing canning peas in Wisconsin was held at the college May 28. Among 
the problems facing tills industry are the root rot disease, the pea louse, and 
(luestlons of fertilization and inoculation. A new canning pea, known as the 
lloral and which has been produccii at the Ashland Substation, is said to be 
relatively resistant to the root rot dLsease, and enough of this seed will soon 
be available to permit canners to give it a trial. Thirty canning companies 
have contributed to a fund for studying the pea root rot problem, and M. B. 
Linford has been appointed to carry on field and laboratory work on the sub¬ 
ject during the coming year under the direction of the department of plant 
pathology. 

The sum of $600 has been placed at the disposal of the college by the fiax 
development committee, representing oil, paint, and various other manufac¬ 
turers, for use In conducting field experiments with flax as a companion crop 
with small grains. This year a total of over 150 such plats will be tried at 
Madison, Wauwatosa, River Falls, Ashland, and Marshfield. 

Thirty-six cooperative test plats of soy beans with 17 varieties have been 
arranged in 22 Wisconsin counties for this season by county agents and the 
agronomy department In cooperation with the U. S. Department of Agriculture. 

The experimental electric line for the purpose of studying the application 
of electricity to agriculture In Wisconsin, previously referred to (B. S. R., 50, 
p. 800), has been located southwest of Hipon, extending for six miles from the 
city lirnita Eight farmers and'two pea viners have agreed'to cooperate in this 
work, and five or six other farmers are expected to Join the enterprise in the 
near future. The lines were expected to be completed in June. 

U. B* Bepartmeiit of Agriculture.—^The Forest Service is planning to 
establish an additional forest experiment station in the Pacific Northwest on 
a par with those opened in 1923 in the Lake States and Northeastern regions, 
as well as to enlarge materially the research work under way in the southern 
pine region. Thornton T. Munger has been appointed director of the north¬ 
western station. 
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Dr. Paul B. Howe, associate in the department of animal pathology of the 
Rockefeller Institution at Princeton, N. J., has been appointed biological 
chemist in the animal husbandry division, Bureau of Animal Industry, begin¬ 
ning June 16, and will have charge of the nutrition investigations In animal 
husbandry. 

Dr. David Fairchild has been awarded the silver-gilt medal of the French 
Ministry of Agriculture in recognition of his service in the field of plant intro¬ 
duction. 

In recognition of his services to Chilean agriculture, the decoration “A1 
M^rito ” has been conferred by the President of Cl)ile upon Wilson Popenoe. 

Dr. George K. K. Link of the Bureau of Plant Industry has been appointed 
associate professor of plant pathology in the University of Chicago. 

Rural Education at the Sixty-socond Annual Meeting of the National 
Education Association.—In addition to a report on Rural Teachers* Prob¬ 
lems presented by H. W. Foght to the first business session of the representative 
assembly, two sessions were held by the rural education section of the Na¬ 
tional Education Association in its meeting at Washington, June 29 to July 4, 
under the chairmanship of J. M. Foote. The topic of the first meeting was 
Rural Education, a Field of Service for the Women of America. The speakers 
were Miss F. Hale, Mrs. J. F. Slppel, Mrs. J. B. Cleaver, and K. M. Cook. 
Miss Hale set forth the opportunities for service and for professional attain¬ 
ments on the part of young women teachers in the field of rural education. 
The next speaker dealt with the work of women’s clubs in the way of broaden¬ 
ing the vision of women in the country and developing their opportunities and 
demands for education and more social life. Closer cooperation between rural 
teachers and members of women’s clubs was urged. Mrs. Cleaver’s paper dwelt 
upon the experiences of parent-teacher associations, particularly in Delaware, 
where much has been accomplished in the way of improving rural schools and 
rural education. In the last paper the future was foreca.sted from the national 
viewpoint, and the past efforts of Federal and State Governments, together 
with plans projected for the improvement of the educational opportunities of 
the rural child, were briefly outlined. 

The second session had for its general topic Contributions of Rural Educa¬ 
tion to the National Life. C. J. Galpin discussed the relative importance t# 
the Nation of the education of the farming group, pointing out the economic 
importance of the farm population to national life in that since the farm can 
not use its share of adults over 21 years of age while the city uses 12.9 per cent 
more of adults than it rears, the farm must and does supply them. Further¬ 
more, the farmer furnishes to the city dweller his food and much of his raw 
material and is a heavy consumer of the goods manufactured in the city. The 
educator was said to be in a position to play an important rOle as a propa¬ 
gandist for the arts and culture and the goods produced in the city. J. B. 
Butterworth discussed the numerous sources of teaching materials in country 
life and the opportunities afforded for object lessons. At the conclusion of 
this paper a moving picture was exhibited, showing a country life conference 
held at Whltmell Farm Life School, a consolidated agricultural school near 
Danville, Va. A brief address by U. S. Commissioner of Education J. J. Tlgert 
ended the program. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


AGBICULTTJEAL CHEMISTEY—AGROTECHNY. 

Fat chemistry and fat industries in the years 1010 to 1022 [trans. 
title], A. OnuN {Chem. Ztg,, 47 (1923), Non. 131-132, pp. 817, 818; 133-134, 
pp. 825, 826; 137-138, pp. 838-841; 139-140, pp. 845-847; 143-144, PP- S5t- 
86t; 145 - 146 , pp. 865-867; 149-150, pp. 877-881; 151-152, pp. 885, 886; 155- 
156, pp. 897-901). —A brief review is given of the statistics of the fat industry 
in Germany in 1913 and 1922 and of the literature for 1919-1922 on the 
following topics connected with fats: Physico-chemical investigations, colloidal 
8tu<lles, studies on the constitution of fats and waxes, synthesis and isolation 
of new fats, the biochemistry of fats, analytical methods, fat production, food 
fats, hydrogenation, hardened oils, fat decomposition, and the preparation of 
fatty acids and soaps. 

The deterioration of edible fats, J. F. Brvts {Jour. 80 c. Chem. Indus., 4 ^ 
{1923), No. 4'% PP* 4i7T-420T), —In this study of the factors responsible for 
tiie development of rancidity in fats, pure beef and mutton fats rendered at 
a temperature of from 54 to 71® C. from tl»e caul and kidneys were subjected 
to various treatments and examined subsequently for rancidity by the Krels 
colorimetric test and the oxidation method of Issoglio, both as inodlfitMl by 
Kerr (E. S, R., 39, p. 313). Determinations were also made of free fatty 
acids, as oleic, and of the iodin and saponification numbers. 

To determine the effect of aeration at different temperatures, air freed from 
carbon dloxid and jvater was passed through the fat in suitable containers 
placed in water baths at 50 and at 100®, while control flasks were kept at the 
same temperature without aeration. At the end of 4 hours the Kreis test w^as 
negative for both aerated and unaerated samples at 50® and positive at a 1 in 
30 dilution in the aerated and at 1 in 3 dilution in the control fat at 100®. 
Corresponding values for the Issoglio test were 1.9, 2.4, 27.5, and 5.4, respec¬ 
tively. The only significant changes In the other values were in the aerated 
fats at 100^, which showed an increase in free fatty acids and In the saponi¬ 
fication numbers and a decrease in the iodin numbers. 

To determine the infiuence of time on aeration, samples of fat were heated 
at 100® and at 70® with and without aeration and tested at varying in¬ 
tervals. At a temp^ature of 100® the Kreis test was positive In tl^ aerated 
^n^e at tHie end of 2 hours and in the control at the end of 3 hours. At 
70® the first positive test appeared in 3 ho]^ in the aerated and at 5 hours in 
Unaerated sample. The other tests applied to the samples heated at 100® 
3 hours and at 70® for 5 hours showed no significant changes at the lower 
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temperature, but increased acidity and a decreased iodln number at 100^. The 
Kreis test proved more delicate than the Issogllo. The fact that a temperature 
of 100“ without aeration was more effective than the lower temperature with 
aeration In promoting rancidity Is thought to Indicate a possible Intramolecular 
change resulting in a more ready response to the action of air. Increased 
acidity Is thought to point to hydrolysis and a decrease In the lodin value 
to an attack upon the unsaturated acids. 

The final experiments were conducted upon samples of beef fat, to one 
of which had been added a few drops of oleic acid, to another a few drops 
of glycerin, and to another a little egg white. These were kept at ordinary 
temperature in diffused light for 180 days. An untreated sample was kept 
under the same conditions and another in the dark for the same length of 
time. 

A comparison of the controls kept in the dark and in the light showed that 
light is an Important factor in increasing rancidity and also free acidity. Of 
,the treated samples, the one containing oleic acid showed the greatest change in 
the Kreis and Issogllo tests. The Kreis test was positive for 1 in 140 as com¬ 
pared with 1 In 50 for the untreated sample kept under the same conditions. 
There was not a corresponding change in free acidity, but in the sample con¬ 
taining egg albumin there was a marked increase in free acidity which was 
coincident with the appearance of mold. The glycerin appeared to have 
no effect. All of the samples gradually became bleached, this being the most 
pronounced in the sample containing oleic acid and the least in the one con¬ 
taining egg albumin. An acrid odor also developed in the majority of the 
samples. 

Some factors affecting the keeping quality of whole milk powders, 
O. D. Dahle and L. S. PalmeJb (Jour. Dairy Sei.^ 7 il9S4)t No. i, pp. 40-57 ).— 
The factors studied in this investigation of the keeping qualities of three 
commercial brands of whole milk powders representing (1) the pressure spray 
system, (2) the centrifugal spray system, and (3) the drum system were the 
effect of the moisture content of the powders, the type of containers, the tem¬ 
perature of storage (4“ C. refrigerator, 20“ room, and 37“ incubator), and 
time in storage (3, 6, 9, and 12 months). 

In studying the first factor, the powders were spread out in flat pans and 
exposed for several hours at room temperature to an atmosphere nearly 
saturated with moisture and were then packed into opaque glass Jars and 
stored for the varying lengths of time and at the different temperatures 
mentioned, after which they were scored for flavor and odor. All of the 
samples stored at room temperature and at 20“ became unfit to use after 
3 months. Of those stored In the Ice box, (1) and (3) were in good condi¬ 
tion after 3 months, but showed marked deterioration after 6 months. The 
most rapid deterioration took place in the samples which took up moisture 
to the greatest extent. 

The types of containers used included small opaque glass Jars with metal 
screw caps, Sealrlght paper containers, plain pasteboard containers, and 
Doubletite tin containers, both plain and lacquered. Those which permitted the 
mtrance of air and moisture proved unsatisfactory, particularly when the 
samples were kept in the moist atmosphere of the ice box. The Doubletite tin 
containers proved the most satisfactory. Samples kept in these containers were 
practically unchanged after a year in storage, and did not show the diseo^lora- 
tion which the other samples underwit at the high temperature. Lacquerlug 
the containers did not appear to increase the keeping quaUHes of the milk. 

With tb^ exception of the samplee stored in the air-tight tin containers, 
mpst of the samples deteriorated, very rapidly at 87“, but not much diller^^ 
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was noted between those stored at 4® and 20® except such differences as could 
be attributed to the Increased moisture of the ice box. The effect of time 
on storage depended upon the type of container used and the temperature 
of storage, the time Increasing the unfavorable effects of the other factors. 

In discussing the relative keeping qualities of the samples prepared by the 
different processes, attention is called to another factor which could not be 
taken into consideration in the comparison, namely, the original quality of 
the milk. In the present experiment the keeping quality of the milk prepared 
by the pressure spray process was In general better than that prepared by the 
other two processes. This is attributed to the fineness of the particles of this 
particular powder, which, permitted closer packing, with less access of air 
and moisture. The milk prepared by the drum process showed a tendency to 
leak fat on storage in pasteboard containers. This is attributed to the high 
temperatures used in the preparation of this powder. 

Bubliniation as an analytical procedure, J. Hobtvet {Jour. Asaoc. Off, 
Agr. Cheni,, d (192S), No, 4, pp, 481--4S9, figs. 4). —Following a general discus¬ 
sion of the use of sublimation and microsublimation in various organic sepfi ra¬ 
tions, a description is given of the construction and use of a sublimator devised 
i)y the author to meet the requirements of the various operations involvtHl 
in sublimation processes. 

Sublimation of plant and animal products.——Third report, A. Viic- 
HOEV^ (Jour. Assoc. Off. Agr. Chem., S (1923), No. 4* PP* 4’^S-4S1, figs. .4 )'.— 
This report Includes illustratious of a microsublimation apparatus adapted 
to vacuum and cooling, a suction fiask adapted to sublimation, a specially 
constructed sublimation flask devised by the author, and a micromelting point 
apparatus devised by B. J. Howard. 

In the comments of collaborators on the use of the microsublimatlon appara¬ 
tus, another apparatus slightly different from the one devised by the author 
is described by P. B. Clark, and an illustration of It is Included. 

The behavior of pumice stone during the dehydration of organic liquids, 
A. Seioenbebg (Jour. Assoc. Off. Agr. Vhem., 7 (1923), No. i, pp. 98-196).---In 
c(»nnection with the comparative study of the pumice stone method and the 
author’s gauze dish method of determining total solids (E. S. R., 50, p. 20), 
a study has been made of the manner in which pumice stone affects the or¬ 
ganic residues distributed over it. 

The Increased tendency, following heating, of pumice stone or any substance 
consisting of small particles or having many capillary openings to absorb 
moisture from the air or from liquids spread over it is considered to be 
responsible for the irregular results obtained with it. If the pumice stone 
is heated to redness before being used, approximately constant weights may be 
obtained in moisture determinations, but these are due to two compensating 
errors, one, the gain in weight resulting from the absorptive power of the 
pumice and the other the loss in weight produced by the decomposition of 
the organic residues. If the pumice is dehydrated at the low temperatures 
used for the evaporation of the liquid, all of the water is not expelled, while 
if higher temperatures are used, it is considered impossible to secure a dis¬ 
tinct end point which will distinguish between the loss due to the decomposi¬ 
tion of the solid and that due to the evaporation of the liquid. The use of 
the author’s gauze dish is thought to do away with these errora 

Quantitative determination qf acetic anhydrid, G. O. Speiyoxe (Jour. 
Assoc, Off, Agr, Chem,, 6 {1923)$ No* 4* pp* 4^S-4yV* —Previous methods for 
this determination are reviewed^ and a volumetric method is described which 
is bas^ upon the fbrmation of acetanllid from the action upon acetic auhybrid 
of anilin dissolved In cold chloroform. The acetanllid is hydrolyzed with sul- 
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phurlc acid and the resulting anilin sulphate titrated with n/2 or n/5 potassium 
hromate-bromid solution. The analytical results reported for the use of this 
method with a large number of samples indicate an accuracy within 1 per 
cent. 

Studies of the activity of organic nitrogenous compounds, II, O. S. 
Robinson, O. B. Winter, arid S. Bandemeb {Indus, and Engin. Chem,, 15 
{192S)j No, 11, pp, 1179-1182, figs, 14 ),—In this continuation of the investiga¬ 
tion previously noted (E. S. It, 48, p. 821), the Official alkaline permanganate 
method for determining water-insoluble organic nitrogen in fertilizers was 
studied by conducting 12 different determinations on each of several samples of 
fertilizers, varying only the time and the temperature and analyzing the prod¬ 
ucts of digestion in each case. The tubes in which the digestion was conducted 
were heated first on a water bath and withdrawn one at a.time at Intervals 
of 5 minutes after the first 15 minutes until 6 had been withdrawn. The re¬ 
maining 6 tubes were transferred to an oil bath at 140® O. and withdrawn one 
at a time at intervals of 10 minutes. Similar determinations were made using 
alkali but no permanganate. 

In the series of experiments In which alkali alone was used, the resulting 
ammonia was high and the amino nitrogen low, and the sum of the two was 
below that ordinarily found in protein material, thus indicating that the hydro¬ 
lysis was Incomplete. In the permanganate experiments, the amino nitrogen 
was almost negligible in amount and decreased as the digestion progressed, 
while the ammonia nitrogen lncrease<l. There was, however, a lack of agree¬ 
ment between the total amounts of the two, which is thought to point to a 
production of ammonia from other linkings. 

A comparison of the amount of ammonia formed up to the taking of the 
first sample with that produced during the remainder of the digestion and dis¬ 
tillation showed that by far the largest part was produced prior to the diges¬ 
tion even when only 15 minutes was allowed for the first stage. There was 
some difference in the rate of evoultion of ammonia from the different materials 
used, and also some Indication that at the end of the process the reaction was 
in all cases still incomplete. A second criticism of the permanganate method, 
that with substances which decolorize permanganate different results are ob¬ 
tained than with those which do not, was also found to hold good In the method 
as applied. 

It is concluded that the results obtained by the present method are no more 
reliable than those obtained by the Official method, but that the method is 
equally accurate and is considerably shorter. The following technique is 
recommended in preference to the Official method: “A sample containing 50 
mg. water-soluble nitrogen as determined by the Official method is weighed Into 
a 500-cc. KJeldahl fiask, the prescribed amount of alkaline permanganate solu¬ 
tion added, and the fiask connected with a condenser. A small fiame under 
the fiask is regulated so that about 100 cc. of distillate passes over In 45 
mniutes. The distillate «is caught in standard acid, and at the end of this time 
the excess is titrated. If the solution tends to foam a few drops of octyl 
alcohol may be added.’* 

On the perchlorate method for the estimation of potassium in soils, 
fertilizers, etc., H. J. Page (Joitr. Agr- 8oL IBngland}, H (1924), 1, 

pp, 1SS-1$8 ),—^In addition to the possible sources of error reported by Davis 
for the perchlorate method of determining potash (E. S. E., 29, p. 6^), the 
autjior has discovered a hitherto unsuspected • error in the possible presence 
In perchloric acid of considerable amounts of chloric acid. In such cases 
the final precipitate consists of a mixture of potassium perchlorate, potassium 
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and sodium chlorates, and some unchanged chlorids, instead of potassium per¬ 
chlorate alone. A method of detecting the presence of chloric acid In per¬ 
chloric acid is recommended as follows: 

One cc. of the acid is diluted with 20 cc. of water, a few crystals of ferrous 
sulphate are added, and the liquid is boiled for a short time and then acidified 
with nitric acid and a few drops of silver nitrate added. If the original acid 
Is free from chlorids no more than a faint turbidity should be produced. 

Attention is also called to the custom suggested by Neubauer (E. S. R., 17, 
p. 731) of adding 0.5 gm. of pure calcium carbonate to soil extracts deficient 
in calcium carbonate, and data are reported showing that equally accurate 
results are obtained with the use of only 0.1 gm. Instead of 0.5 gm., thus effect¬ 
ing a considerable economy in perchloric acid. 

The dliffereiitiation of noodles made with whole egg from those made 
with yolk, R. Hioitwig {Jour. Angoc. Off. Agr. Chent., 7 (1923), No. i, pp. 84- 
91 ).—Analyses are reported of various flours, whole eggs, and egg yolks, and 
of noodles prepared with whole eggs and witli egg yolks. As the best means 
of determining whether whole eggs or egg yolks have been used in the manu¬ 
facture of the noodles, the author recommends tlie determination of the follow¬ 
ing ratios: 

(1) Alcohohprecipitable nitrogen X 100 

' .. » 

Total nitrogen 

(2) Lecithin-phosphoric acid X 100 
-; and 

Alcohohprecipitable nitrogen 

(3) Alcohohprecipitable nitrogen X 100 

Fat, acid digestion meth(Hl 

Of these ratios, the values for (1) are above one in whole egg noodles and 
below one in yolk noodles, for (2) are negative for whole egg and positive for 
egg yolk noodles, and for (3) positive for whole egg and negative for egg 
yolk noodles. For the determination of lecithin-phosphoric acid, the method 
described below is recommended. 

Determination of lipoids and lipoid-phosphoric acid in Hours, alimen¬ 
tary pastes, noodles, and eggs, R. Hebtwig {Jour. Ahhoc. Off. Af/r. Chem ., 7 
{1923), No. 1, pp. 91-^8 ).—In the method described the material (if noodles or 
alimentary pastes) is first heated with 70 per cent alcohol on a water bath 
at from 75 to 80® C, to decomjiose the lecitlio-proteins, to dissolve the protein 
glladin, and to aid permeation of the fat solvent, and is then extracted in the 
cold for 2 minutes with 95 i>er cent alcohol, 5 minutes with ether dried over 
sodium, and 1 or 2 minutes witli ether saturated with water, the last extraction 
being repeated three times. Th^ combined etlier-alcohol extract is evaporated 
to dryness on a steam hath, dried in an oven at 100® for 45 minutes, and 
finally dissolved In chloroform and filtered by suction. The dried extract from 
the chloroform, which is reported as lipoids, is saponified with 4 per cent 
alcoholic potassium hydroxid, evaporated to dryness, charred, and extracted 
with nitric acid to determine the phosphoric acid by the Official volumetric 
method 

In the method as adapted to dried powdered eggs and liquid eggs, the fat is 
first extracted with ether and in the case of liquid eggs with 95 per cent 
alcohol, and the method continued as above. 

Bepott on deterntination of pectin in fralt and fruit products, H. J. 
WIOHMANN (tTour. Awe. Off. Agr. Chem., 7 (im) No. 2, pp. fd7-fi2).--This 
i*eport deals prindpally with a comparison of ^he Carrd and Hayhes method 
of determining pectin as calcium pectate (B. S. R., 47, p. 610) and the metliod 
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of Wichmann and Ohernoff * for determining It, as pectlc acid. It is concluded 
that the former method gives accurate results only with the use of great care in 
washing the precipitate, owing to the difficulty of removing calcium chlorid 
from the colloidal precipitate. 

The discoloration, smut, or blackening of canned lobster, P. 0. Hab- 
BISON and E. G. Hoon {Canada Council Sci. and Indus. Research Rpt. 12 
{1928), pp. 40, figs. 10; also in Roy. Soc. Canada Proc. and Trans., S. ser., 17 
{1928), Sect. V, pp. 145-189, pis. 2, figs. 12).—In this report of an investigation 
of the causes of blackening in canned lobster, the conclusion is drawn that the. 
chief cause is a chemical action occurring when the medium is alkaline, but that 
in some cases the discoloration may be due to bacterial action in improperly 
processed cans. The former can be prevented by the use of a pickle containing 
from 3 to 0 per cent salt and 3 oz. of either glacial acetic or citric acid to 
each gallon of the pickle. It is also reo^mended that the final washing of the 
lobster before canning be made with a d^te acid solution 1 oz. to the* gallon. 
If this is done, 2 instead of 3 oz. of acid should be added to each gallon of the 
pickle. Darkening from bacterial action can be prevented by processing tiio 
cans at higher temperatures, from 240 to 245® F. for 35, 45, and 80 minutes, 
respectively, for %, %, and 1 lb. cans. 

Composition of commercial mustard seeds and the detection of added 
mustard bran in prepared mustard, II. Hebtwig {Jour. Assoc. Off. Agr. 
Chem., 7 {1928), No. 1, pp. 68-83). —Analyses are reported of 43 commercial 
mustard seeds, 3 mustard brans, 1 mustard flour, 2 prepared mustards of 
known composition, and 16 commercially prepared mustards. 

The maximum and minimum values for the seeds calculated on the fat, salt, 
acid-insoluble, ash-free basis were nitrogen 8.35 and 6.42, crude fiber 11 and 
7.2, total PsO# 4.4 and 2.28, CaO 1.734 and 0.784, and MgO 1.326 and 0.616 per 
cent The most notable differences in the composition of the bran as compared 
with the seeds were in the crude fiber, which was much higher, and in tiie 
MgO, which was lower than in the whole seeds. A better means of comparison 
than any one constituent was found In certain ratios between various con¬ 
stituents. The two ratios considered of chief value were as follows: 


A 


CaO X crude fiber 
PaOj X N 


and B 


A 

m 


The maximum and minimum values for the whole seeds for A were 0.78 
and 0.26 and for B 0.88 and 0.21. Corresponding values for two samples of 
English and one of Japanese mustard bran were for A 18, 16, and 5.9 and for 
B 48.2, 65.5, and 12.7, respectively. 

The composition of the two prepared mustards did not differ markedly from 
that of the seeds used in their preparation. Of the 15 commercial mustards, 
5 showed adulteration as determined by crude fiber and by the above ratios, 
while 2 others did not show adulteration from the standpoint of nitrogen and 
crude fiber alone but did from the various ratios. It is concluded that the 
nitrogen and crude fiber content of a prepared mustard alone is insufficient 
to^ detect adulteration with mustard bran in some cases, and that in the exami- 
patlon of prepared mustard suspected of containing added bran determina¬ 
tions should be made for solids, nitrogen, crude fiber, ether extract, acid 
insoluble ash, chlorids, total phosphoric acid, calcium oxid, and magnesium 
oxid. 


CoiUjpositioii of commercial mustard brans vdtb special refereiice to 
the detection of added mustard bran In prepared mustard, E. HsatTWlo 
and X I. Palmobe {Jour. Assoc. Off. Agr. Chem., 7 (19^), No. 2, pp. 


Aseoc. Off Agr. Chem., 6 No. 1, pp. 84-40^ 
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The data In the above paper have been supplemented by analyses of 16 samples 
of commercial mustard brans. The maximum and minimum values calculated 
on the moisture and fat-free basis were as follows; Nitrogen 5.92 and 2.7, 
crude fiber 29.2 and 14.1; total PaOi 2.42 and 0.4, CaO 1.91 and 0.862, and 
MgO 0.792 and 0.266 per cent, respectively. The calculated values for ratio A 
were 52.3 and 1.3 and for ratio B 196.6 and 1.6, respectively. 

These results are thought to confirm the conclusions of the previous paper, 
that small additions of bran to prepared mustard can be detected by calcula¬ 
tions of these ratios. 

A new sedimentation tube and its nse in determining the cleanliness 
of drugs and spices, A. ViEiHOEVEE (Jqur, A««oc. Off. Agr, Chem.y 6 (1928), 
A'o. 4, pp, 466-472, figs, 2), —Descriptions with illustrations are given of two 
sedimentation tubes, one containing approximately 30 and the other 200 cc., 
which have been devised by the author at the Bureau of Chemistry, U. S. D. A., 
for use in determining foreign matter In drugs and spices. The method of 
using the tubes is described, and data on their use by various collaborators are 
reported. 

Cryoscopy of milk, E. M. Bailey (Jour. Assoc. Off. Agr. Chem., 6 (192S), 
No. 4i PP- 429-4^4 )*— Previously noted from another source (B. S. R., 50, 

p. 112). 

A quantitative determination of the ammonia, amino nitrogen, lactose, 
total acid, and volatile acid content of cows’ milk, H. Disk (Jour. Dairy 
7 (1924), No. 1, pp. 74-82). —^Analyses are reported of 27 samples of 
commercial milk obtained from Baltimore dairies. The milk was sterilized 
by autoclaving before being used for the analyses. Ammonia was determined 
by the Shaffer modification of Boussingault’s vacuum distillation method as 
further modified by Harris (E. S. R., 42, p. 271) ; ammonia nitrogen by the 
Van Slyke method with the solution prepared as described by Harris and 
also by the method of Denis and Minot (E. S. R., 40, p. 509) ; lactose by the 
method of PoUn and Denis (E. S. R., 38, p. 615); total acidity by the titration 
of a 1; 10 dilution with n/ 10 KOH, using phenolphthalein as Indicator; and 
volatile acids by the steam distillation method of Dyer (E. S. R., 37, p, 13). 

The results obtained for amino nitrogen by the Harris method varied from 
10.17 to 46.27 mg. per 100 cc., and by the Denis and Minot method from 1.8 
to 4.09 mg. per 100 cc. The latter figures are considered more accurate. The 
amount of lactose obtained varied from 2.93 to 5.29 per cent, the H-lon concen¬ 
tration from pH 6.4 to pH 6.6, total acidity from 12 to 32 cc. of undiluted milk, 
and volatile acidity from 0.7 to 2 cc. Acetic, butyric, and caprolc acids were 
Identified In the distillate. All of the samples gave off a volatile sulphid when 
subjected to steam distillation. 

Comparison of the Roese-Gottlieb and Babcock methods of testing.— 
I, Individual samples. II, Factory control, A. O. Dahlbebq (Jour. Assoc. 
Off. Agr. Chem., 7 (1928)^ No. B, pp. 159-169). —^A comparison is reported of 
the Babcock test and a modified Roese-Gottlieb test as applied to milk, creaip, 
skim milk, and buttermilk. The modification in the latter test consisted in 
centrifuging the tubes after the various reagents had been added Instead of 
allowing the contents to settle. 

In tests with milk the oflicial Babcock method gave with 32 samples an 
average of 0.1 per cent higher results than the Roese-Gottlieb method. In 84 
tests with cream the results by the Babcock method were 0.13 per cent higher 
than by the Eoese^ottlleb. Slightly lower results were obtained with the 
Babcock test in the case of skim milk and buttermilk. 

105791—24- % 
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The comparison was extended to commercial conditions in two trials. The 
amount of fat in the milk used during each period was calculated from deter¬ 
minations made on samples taken from the milk in the vats after thorough stir¬ 
ring, and was compared with the actual yield of butterfat. During these 
periods 1,868.4 and 3,826.2 lbs. of butterfat were obtained from the milk, and 
with the Roese-Gottlieb tests all but 0.35 and 0.14 per cent, respectively, were 
accounted for, while on the basis of the Babcock tests 3.1 and 3.55 per cent 
of the total amount of butterfat for the two periods were not accounted for. 

Methods for fat in malted milk and dried milk, J. T. Keistkr {Jowr. 
Assoc, Off. Agr. Chem., C (1923), No. PP- 4^35-437). —Data are reported on 
fat determinations in malted milk by the so-called “ neutral ” Roese-Gottlieb 
method (E. S. R., 47, p. 314). A slight modification of the technique previously 
described was introduce<i, namely, the preparation of a 15 or 20 per cent water 
solution of the sample in place of weighing out 1 gm. of the sample. In the 
case of true malted milks a 15 per cent solution gave satisfactory results, but 
with samples of lower fat content a 20 per cent solution was preferable. The 
results obtained by this method were in most cases higher than those obtained 
by the regular Roese-Gottlieb method. 

Bata secured with the “ turbidity point ” of butterfat, A. Seibenbero 
(Jour. Assoc. Off. Agr. Chem., 6 (1923), No. PP- 437-440). —^The turbidity 
point test for the detection of foreign fats in butter (E. S. R., 39, p. 715) ha.s 
been applied to cream. 

To obtain the fat from the cream, about 200 gm. of the naturally soured 
cream was poured on a large filter and from 25 to 30 cc. of water addedJ This 
was allowed to drain from 12 to 14 hours at a temperature not exceeding 20° 
O., after which the filter paper was peeled off and the residue transferred to a 
small beaker and heated with freciuent stirring in an oven at from 90 to 100° 
until the fat separated out. This was then filtered on cotton and used for the 
turbidity test. 

In the examination of over 1,000 samples of cream by this method normal 
turbidity values as well as normal values for Relcliert-Meissl number, Polenske 
number, and refractive index were obtained, but in certain of the samples the 
turbidity values were from 12 to 26 points beyond the limits of from 48 to 
64 established for butter. In some of these samples the other values were 
within the limits accrepted as normal, while in others the values were such 
as to suggest the iwsslbllity of adulteration. It is considered that the turbidity 
point “ affords a valuable and in some instances necessary confirmation to 
the evidence supplied by the other values.” 

Detection of sterilized concentrated milk Jn mixtures with natural milk 
[trans. title], M.-E. F'ozzi-Escot (Ann. Chim. Analyt, 2. scr., 5 (1923), No. 9, 
pp. 272-274). —The method described Is essentially a modification of the 
Evenson color test for remade milk (E. S. R. 47, p. 111). The technique em¬ 
ployed by the author consists in diluting 25 cc. of milk with an equal volume 
of distilled water, coagulating the mixture by the addition of a little sulphuric 
acid, shaking, and centrifuging. The casein Is washed several times with 
water until the wash water gives only a slight blue color with a-naphthol and 
sulphuric acid, and is then placed in a tul>e with a few cubic centimeters of 
5 per cent sodium bydroxid and heated for a few minutes on the water bath. 
The intensity of the yellow color which develops Is proportional to the amount 
of sterilized milk present 

Another test suggested involves the precipitation of the protein by meta- 
phosphoric acid and the addition of Nessler’s reagent to the serum. The 
sei€m of fresh milk is not colored, while that of sterilized milk becomes 
intensely yellow and is precipitated rapidly as a grayish-green precipitate. 
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Sixpertmental data on pectIn-sugar-acid gels, R. Sucharipa (./owr. Assoc. 
Off. Affr. Chem., 7 {192S). No. i, pp. 57-^8, figs. S ).—In the experiments re¬ 
ported In this paper jellies were prepared by adding varying amounts of a 
solution containing 75 i>er cent of sucrose and 0.7.5 per cent of citric acid to 
pectin solutions of known strength. In preparing such mixtures it was found 
that if the required amount oi pectin was present and the solution was allowed 
to stand for a certain time a gel would l)e formed without heating. This and 
other signidcant points were brought out l)y filling two sets of four Krlenmcyer 
fiasks with the same amount each of a mixture preptired by adding a definite 
w^elght of the .sugar-acid sirup to one-third its weight of a 4 per cent pectin 
solution. Of each set of flasks one was left open, one stoppered, one stop¬ 
pered and heated on a water I)ath at 50® O. for one-half hour, and one stop¬ 
pered and heate<i at 100® for one-half hour. One set was placed in the ice box 
and the other left on the laboratory desk. On examination after four days 
the flasks kept in the ice,box contained a firmer gel than the corresponding 
ones kept at room temperature. The gel in the open flask was firmer than 
that in the closed flasks. Nf) dlfferemt' wmld be noted bet^veen the contents 
of the heated and unheated fiasks. These tests are thought to indicate that 
no chemical change is involved in the formation of gels, but that tlie setting is 
due to the insolubility or coagulation of the iKX*tin in the liquid phase com¬ 
posed of sucro.se, wat<‘r, and acid. 

This theory was siiKstantiated hy a study of the Ibiuid and solid r>hases of 
different Jellies. The phenomenon of “weeping” in jellies is considered to be 
due to the oozing out of the Ihiuid from the .solid. A gel containing 2 per cent 
of pectin was found to yield about 15 per cent of this licpiid. which, liowcver, 
could be obtained only by c<*ntrifugation. A gel made of tlie same pectin but 
containing only 0.75 per cent of pectin ylebled more than fiO per cent of this 
liquid. To free the solid phase completely it was waslied in 75 per cent alcoliol 
au<l the residue from the alcohol after evaiKiration added to the llquW phase. 
The solid part was found to consist almost entirely of iH>etin, which on repreclp- 
Itation yielded a perfect gel when <Iissolved again in the proportion of 1 per 
cent In a sucrose acid siruj). The liquid part contained the acid and sugar of 
the original jelly, slight traces of pectin, and a small amount of methyl alcohol, 
which is thought to liave resulted from the partial decomposition of tlie pectin. 

A comparison was then made of the ash and methoxyl conhmt and gel- 
forming properties of pectins j^repared from the pulp and liie albedo or white 
part of lemon peel, (1) hy extraction of the aI!)edo with cold water, (2) hy 
extraction from pulp at a pressure of % atmosphere for JIO minutes, (3) by 
extraction from albedo at a pressure of % atmosphere for 40 minii(('s, (4) by 
extraction from pulp at a pressure of 1 atmosi>bere for 00 minutes, and (5) by 
extraction from albedo at a pressure of 1AL» atmosifiieres for 00 minutes. Each 
of these was further purified by i)recipitatlon with alcohol. Tlie purified pec¬ 
tins had a higher methoxyl and a lower ash content than the corresiKUuling 
crude pectins. The amount of metlioxyl In the various pectins dei‘roased in the 
order mentioned, and the jellying properties decreased in like order. It is 
concluded that the amount of pectin necessary to fonn a jelly depends upon Us 
purity, Its methoxyl content, and the method of preparation. It was further 
noted that the jellies made with the different pectins had quite different tastes, 
the first three giving jellies of ordinary taste and the others of a disagreeable 
gummy taste. 

In testing for jellying strength two methods were used. One was to prepare 
jellies with varying concentrations of pectin, placing equal amounts in betters 
and examining them after storage in the Ice box for 24 hours. Those in wldch 
the gel separated from the glass wall and retained Its shape on inclining the 
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beakers were considered satisfactory. The other test involved the use of a pel 
tester devised by the author. This depended on the principle of determining 
tile strength of the Jelly by a breaking test, compressed air being used as the 
breaking force and the amount of pressure required recorded on a manometer. 
A diagram is given of the apparatus. 

Industrial alcohol, J. G. McIntosh, rev. by H. B. Stocks (London: Scott, 
Greenwood d Son, 1923, 2. cd., rev, and enl, pp, Xll-^-JiOO, figs. 91). —^This Is a 
revision by H. B. Stocks of the first edition of this volume. The material 
includes two introductory chapters dealing with the principles Involved in the 
preparation and testing of alcohol, followed by chapters on the methods of 
manufacturing alcohol from beets, grain, potatoes, wines, sugar cane and sugar¬ 
cane molasses, miscellaneous sources, and waste wood and sulphite cellulose 
liquors, the production of alcohol by synthetic processes, a manufacturing plant 
for distillation and rectification of industrial alcohol, the manufacture and 
uses of alcohol derivatives, statistics, and the various uses of industrial alcohol. 

The chemistry of rubber, B. D. W. Iatff (London: Ernest Bonn (Ltd.) 
1923, pp, XI+12-232, pis. 16, figs. 12). —This reference book, dealing chiefly 
with the chemical principles involved in the cultivation, collection, and manu- 
facture^of rubber, includes a historical introduction in which the steps leading 
up to the discovery of the principle of vulcanization are described briefly, 
descriptive chapters on the chief sources of rubber (wild and plantation), 
chapters on the composition and properties of rubber latex and crude rubber, 
the physical and chemical properties of pure raw rubber and methods of its 
synthesis, and several chapters dealing with vulcanization. The final chapter 
is devoted to methods of analysis of crude rubber, compounding ingredients, 
vulcanized rubber, and rubber-combined sulphur. 

References to the original literature are given as footnotes, and the volume 
is abundantly illustrated with photographs. 

The chemistry of paints, pigments, and varnishes, J. G. Beabn (London: 
Ernest Bonn, Ltd., 1923, pp. X+277, pis. 11, figs. 26). —This volume is designed 
not only for those engaged in the various branches of the paint and varnish 
Industry but also for analysts called upon to test the materials and architects 
and others who have to specify them for various protective uses. The sub¬ 
ject matter is arranged in three parts, dealing, respectively, with paints, their 
composition, properties, and uses; the Inorganic and organic pigments, their 
preparation and properties; and varnishes, lacquers, and Japans. The volume 
ts illustrated with photographs and diagrams of machinery and apparatus. 

The utilization of slaughterhouse offal [trans. title], E. Cf:sARi (Rev. 
04n. M6d. Vdt., 32 (1923), No. 381, pp. 485-595).—The various uses to which 
edible and inedible ofCal of slaughterhouses may be put are discussed at length. 

SOUS—FEETIUZEBS. 

Erosion and surface runoff under different soil conditions, F. L. Dulkv 
and M. F. Mtlleb (Missouri Sta. Research Bui. 63 (1923), pp, 5^0, figs. 22).— 
Experiments covering a 6-year period are described; In which the amount of 
nm-off and soil eroded were measured after each rain from seven plats having 
different cropping systems or tilla^ treatments. The plats, which were each 
acre in area, were elongated In form and ran up and down a slope averaging 
3.68 ft to 1(X) ft Concrete tanks at the lower ends served to collect the run-off 
and eroded soil from each plat Each plat was given a different treatment, 
which included (1) no cultivation with all weeds pulled, (2) 4-ln. spading in 
the Spring and cultivation after rains, (3) 8-In. spading in the spring and culti- 
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vatlon after rains, (4) blue-grass sod, (5) wheat annually, (6) a rotation of 
corn, wheat, and clover, and (7) corn annually. 

The average run-off varied from 48.92 per cent of the rainfall on the unculti¬ 
vated plat to 11.55 per cent on the blue-grass sod plat. The land spaded 8 in. 
deep in the spring absorbed only 2.9 per cent more rainfall than that spaded 
4 in. This Is taken to Indicate tliat d('ep plowing of farm lands can be expected 
to have only a slight advantage over shallow plowing with reference to the 
absorption 6f rainfall.* Uncropped land, whether cultivated or uncultivated, 
absorbed much less water than grass or clover land. Land in a rotation of 
corn, wheat, and clover lost only 14.14 jier cent of the rainfall as run-off. The 
surface inches of rainfall absorbed by uncropped land or by land growing a 
cultivated crop like corn was i)ractleally constimt from year to year for a given 
soil condition, regardless of the wide variation in the annual precipitation. 
The absorption by sod, wheat, and rotated land was more variable. 

The average annual rainfall for the six years of the experiments was 3.5.87 
In. or 1.73 in. below normal. The seasonal distribution of rainfall was also 
somewhat below normal during the winter and summer months and above nor¬ 
mal during the spring and fall months. The times of maximum run-off and 
erosion were during March, April, August, and SeptemlH*r. On plats 2, 3, 4, 
and 6 more than 50 per cent of the erosion took place during August and 
September. The annual erosion from spaded land where no crop was grown 
was greater than from soil which was not stirred. 

Deep spading reduced the loss from erosion only 13.4 per cent as compared 
with the shallow spading. This is taken to indicate that deep plowing is 
less effective in controlling erosion than is usually supposed. In addition, the 
total loss from the deep-.spaded land without a crop was very high as com¬ 
pared with cropped land. The presence of a corn crop WJduced the erosion 
of deep-spaded land by 50 per cent as compared with the uncropped land, 
wheat reduced it 81 per cent, and rotation 93 per cent. Sod land lost only 
0,68 pgr cent as much soil as the uncropped soil spaded 4 in. deep. 

A direct correlation of the amount of soil eroded with the number of heavy 
rains occurring during the year showed that the soil eroded during 16 of the 
most destructive rains in the six years under consideration was more than 50 
I>er cent of the total erosion on five of the seven plats. 

Chemical analyses showed that the amounts of nitrogen, phosphorus, calcium, 
and sulphur In the eroded material from corn or wheat land may equal or 
exceed the amounts taken off In the crops. Only small amounts of nitrogen 
were lost as nitrates in the run-off water. Mechanical analyses showed that 
the material eroded from the bare and the cultivated plats contained a higher 
percentage of sand and a lower percentage of fine material than the soil lost 
from the other plats. 

The results as a whole are taken to indicate that much can be done in the 
Corn Belt toward reducing run-off and the disastrous effects of erosion by 
planning crop rotation in such a way that the land will be covered with a 
growing crop a very large portion of the time. 

The leaching of alkali soil, J. D. Greaves, 0. T. Hirst, and Y. Lund (Soil 
Sc% 16 (192S), No, 6, pp. 4d7-.}26) .—Studies conducted at the Utah Experi¬ 
ment Station to determine the rapidity with which the various salts leacli from 
different soils, the quantity of plant nutrients removed from the soil during 
leaching, and the chemical and biological changes which result from the action 
of the various salts upon the soil and their removal are reported. The soils 
used were three natural alkali soils, one In which chlorlds predominated, a 
second in which sulphates predominated, and a third which was heilvily 
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charged with sodium carbonate. A productive calcareous silt loam was also 
used, which was made into an alkali soil by various treatments with sodium 
chlorid, sulphate, and carbonate. These were leached in 2-gal. Jars until the 
greater portions of the salts were removed. 

The natural alkali soil behaved similarly to the nonalkali soil treated with a 
mixture of the salts. Soil treated with sodium carbonate leached very slowly 
and after leaching was in very bad tilth. Soil treated with sodium chlorid 
leached more readily than that treated with sodium carbonate, but slowly as 
compared with the natural soil, and remained in a bad physical condition. 
Soil treated with sodium sulidiate leached rapidly and was left in fair tilth. * 

Sodium sulphate leached readily from the soil, and the first drainage water 
was nearly saturated, from 88.8 to 97.7 i)er cent of the sulphate being removed. 
The first water passing through the soil treate<l with sodium chlorid contained 
from 71.9 to 94.5 per cent of the clilorid. Sodium carbonate leached out very 
slowly, and from 21.0 to 00.9 per cent of the added carbonate was recovered 
in the drainage water. It was Impossible by the leaching process to frt^e a 
<?olumn of soil, 1 ft. in depth and provided with ideal underdrainage, from 
sodium carbonate to such an extent tliat crops would grow upon it. 

Prom 1.2 to 10.4 times as much lime was leaclied from alkali soil as from 
normal soil, indicating that the various salts greatly Increased the solubility 
of calcium. This elTcct was least in the case of sodium carbonate and greatest 
in the ease of sodium (*hIorid. From 0.4 to 0 times as mu(*h magnesium was 
leached from treated soil as from untreated soil, and the order of solubility 
was tlie same us that of lime. The order in which calcium and magr^esium 
leave the soil made it possible for s<ane soils to be lefl after leaching with a 
toxic lime-magnesia ratio. 

From 3.0 to 23.3 times as much phosphorus was leached from the treaied 
soil as from the untreated soil. This excess was grcaUest when sodium car¬ 
bonate was added to the soil and least when S(>dlum sulphate was af>plied. 
Most of it is attributed to the direct action of the salt on tlie in.soluble inor¬ 
ganic phosphorus of the soil. However, a study of the carbon-nitrogen-phos¬ 
phorus content of the drainage waters from soil treated with sodium carbonate 
indicated that considerable quantities of organic pho.spliorus were carried out 
in the drainage waters. 

The potassium content of treated soiJ was from 1.5 to 3.8 times as great 
as that of the untreated .soil. The greatest quantity was found in the leacii- 
Ings from soli treated with .scnJium chlorid and tlie least in soil treated witli 
sodium carbonate. The nitrogen content of the treated soil after leaching 
was from 2.2 to 9.1 times that of the untreated soil and the carbon content 
from 1 to 4.5 times. This difference in h>sses is taken to indicate that protein 
material was rendered soluble. 

The results as a whole are taken to Indicate that soil amendments often 
make more plant nutrients soluble, especially phosphorus and nitrogen. It is 
also considered likely that the long unproductive period following the drainage 
of alkali soil is caused by (1) the leaching of much of the readily available 
plant nutrients, (2) the. poor state of tilth of the drained soil, and (B) some¬ 
times a toxic lime-magnesia ratio. 

Soil survey of Iowa.——Reports 30f SI, W. 11. Stevknson, P. E. Bhown, 
Fr AL. {Iowa Sta. Soil Suroep RpU, BO (X0B3), pp. 70, pis, 2, flf/s, IB; BJ, 
pp. pi i, figs, 11 ),—^Two county soil surveys are presented which include 
analyses and greenhouse and field experiments to determine the composition, 
fertilizer requirements, and crop adaptations of the prevailing soil types and 
Inforination on methods of conducting soil surveys in Iowa. 
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No, SO, Fayette County soils, —^This is an area of 463,360 acres lyini? partly 
In the Iowan Orift-soil area and partly In the Mississippi loess area in north¬ 
eastern Iowa. There are two distinct topographic divisions apparent in the 
county. Throughout the western and southern parts where the soils are 
derived from glacial drift tlie area consists of undulating prairie land. In 
the northeastern corner, covering about one-fourth of the area, the various 
drainage channeLs have cut deeply into the loessial material, and the entire 
surface Is more n>lling and the topographic features more pronounced than in 
the drift area. In general, drainage condition^ are said to be fairly satisfac¬ 
tory througliout the county. 

The soils are classed as drift, loess, terrace, swamp and bottomland, and 
residual s<.)ils. Tiie drift soils cover 62.3 and the loess soils 27.3 per cent of the 
area. Including muck, 23 soli tyiies of 14 series are inapi>ed, of which the 
Carrington loam and Clyde silty clay loam drift s<dls and the Fayette silt 
loam loess soil cover 42.1, 15.4, and 20.3 per cent of the area, respectively. 
Practically all the soils are said to l>e acid in rea(rtion, and the supply of 
organic matter and nitrogen is not high. The pho.sphorus content of the soils 
is said to be low. 

No, 31, Wrioht County Soils. —This survey <leals with the soils of an area of 
368,000 acres lying in the Wisconsin drift soil area in iu»rth-central Iowa. 
There are twt» distinct topograpldc divisions in the county. The drift plain 
to the west has a nearly level to gently undulating topography. Tlie morainic 
area to the east consists of a gently to sharply roiling plain cut by cliains of 
morainic hills. The drainage system of the county is said to be poorly 
develoi»ed. 

The soils are classed as drift, terrace, and swamp and bottomland soils, of 
which the drift soils cover 62.5 per cent of tlie area. Including muck, iK^at, 
and gravel pitjs, 17 soil types of 0 series are mapped, of which tlie Webster 
silty clay loam and Webster, Carrington, and Clarion loams cover 29.5, 25.1, 
22.1, and 13.9 pt^r cent of the area, respectively. Some of the soils are said to 
he acid and many are well supplied with organic matter and nitrogen, l)ut in 
several eases the soils are not adequately supplied with these constituents. 
The pliosphorus supply in the soils is generally low. 

Soil survey of Muhlenberg County, Kentucky, J. A. Kekb kt al. {V. S. 
Dept. Agr„ Adn. Sheets Field Oper. Bur. Soils, 1920, pp. in-^939-96i, fiy. 1, 
map 1 ).—This survey, made in cooperation with tlie Kentucky Exi>erinient 
Station, deals wltli the soils of an area of 302,080 acres lying witldii the 
Appalachian Plateau region in west-central Kentucky. The topography is 
prevailingly rolling to hilly. Tlie upland is said to he well drained through 
numerous streams. 

The soils of the county are said to be light in color and consist of a rela¬ 
tively light-textured surface layer, a heavier textured layer lielow this, and 
still deeper a layer consisting of the disintegrated and partially oxidized parent 
rock. Including rough stony land, 17 soil types of 10 series are mapped, of 
which the Tilsit, Hanceville, and Atkins silt loams and the Hanceville atony 
loam cover 31.1, 25.7, 13.1, and 10.6 iH»r cent of the area, respectively. Chem¬ 
ical analyses of samples of soil and subsoil representing the different prevailing 
types of the county are also included. 

The sandy soils of the southern peninsula of Michigan, M. M. McCool 
and J, O. Vkatch {Michigan Sta. Spec. Bui. 128 {1924), PP> SI, 17 ).—Data 

on the physical and chemical clmracteristlcs, fertility requirements, and crop 
adaptations of the prevailing soil types of the southern peninsula of Michigan 
are presented. The sandy soils of ttie peninsula are said to occupy an area of 
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more than 8»000,000 acres and exhibit wide variation in their chemical and 
physical characteristics, drainage, productiveness, and agricultural value. 

The chemical analyses indicate that the percentages of mineral elements are 
smaller than in the group of heavier soils, and the average quantity of 
moisture held in the well-drained sands is also lower than that held by loams 
and clay loama It is stated that the readily available virgin fertility of the 
sand soils is largely contained In the organic matter, mainly in the first 3 to 6 
in. of soil. This organic matter is dissipated rapidly under cultivation. 

Soil survey of Howard Ooauty« Nebraska, F. A. Hayes et al. (U. N. 
Dept. Agr., Adv, Sheets Field Oper. Bur. Soils, 1920, pp. lII+965-l(FH, fig* 1, 
map 1 ).—^This survey, made in cooperation with the University of Nebraska, 
deals with the soils of an area of 359,040 acres lying near the eastern margin 
of the Great Plains region in east-central Nebraska. It is stated that about 
four-fifths of the area consists of upland and the remainder of terraces and 
first bottoms. The topography of the upland ranges from rough and hilly 
to almost flat, while the bottoms and terraces have a generally flat surface. 
As a whole the county is well drained. 

The soils are of loessial, eolian, colluvial, and alluvial origin. Including 
dunesand and rlverwash, 25 soil types of 11 series are mapped, of which the 
Grundy silt loam, Marshall silt loam (eroded shallow phase), Valentine sand, 
and Marshall silt loam (shallow phase) cover 21.7, 15.3, 14.2, and 10.3 per 
cent of the area, respectively. 

Soil survey of Tarrant County, Texas, H. W. Hawker et al. (17. S. Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1920, pp. IV^859-905, pis. 4, figs. 2, 
map 1 ).—This survey, made in cooperation with the Texas Experiment Sta¬ 
tion, deals with the soils of an area of 565,760 acres in northeastern Texas. 
The topography varies from nearly level to rolling with a small area of rough 
land adjacent to stream valleys. Good drainage is said to prevail throughout 
the county. 

The soils of the county range in color from dense black to gray and in texture 
from heavy clay to sand. In general the soils are grouped on the basis of 
color and texture into an area of from dark to black soils in the Black 
Prairie belt, of light colored soils in the East Cross Timbers belt, of predomi¬ 
nantly dark colored soils in the Fort Worth Prairie, and of light colored soils 
in the West Cross Timbers area. Including rough stony land, 32 soil types, of 
24 series are mapped, of which the Denton clay and the Klrvln fine sandy loam 
cover 34.9 and 14.4 per cent of the area, respectively. 

Experiments with bacterial soil fertilizing preparations, I. A. Makeinoff 
{Soil Set., 11 (1924), No. 1, pp. 19-28, pi. i).—This is a contribution from the 
Institute of Experimental Medicine, Petrograd, which has been translated from 
the Russian by J. S, Joffe, of the New Jersey Experiment Stations. 

Studies are reported which showed that a properly prepared inoculant applied 
to the soil will in most cases be beneficial from the standpoint of inoculation 
if the soil is kept in condition for the proper development of the organisms. 
The conditions indispensable for the successful application of such preparations 
are a mellow soil, proper moisture content, and well selecte<i fertilizers. It 
is concluded that, with the precautions noted, soil inoculations may be prac¬ 
ticed on a large scale under field conditions. 

Is it possible to make a bacterial soil preparation for nonlegume crops? 
I. A. Makeinoff (Soil Sd., 17 (1924), No. i, pp. 21SS, pis. 2).—In this con¬ 
tribution from the Institute of Experimental Medicine, Petrograd, translated 
from" the Russian by J. S, Joffe, studies are reported which showed that bac¬ 
terial inoculation and soil cultivation and fertilization must not only oorre- 
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spond strictly to the needs of plants but also to the physiological requirements 
of the microbe employed. 

Oxidatioii of ammonia and nitrites by microorganisms under different 
conditions, R. N. Gowda (Soil Soi., 17 (1924), 1, pp, 57^4, flff- i).—' 

Studies conducted at the Iowa State College on the proper conditions of 
aeration and reaction for vigorous nitrification in soils are reported. 

When a current of air was passed tiirough a liquid culture of ultrate^forming 
organism, 31.4 mg. of sodium nitrate was oxidized per day, and under the same 
conditions 18 mg. of ammonium sulphate was oxidized by nitrite*forming 
organisms. When a nutrient solution of ammonium sulphate was allowed to 
drip into the top of a long tube containing limestone of the size of split peas, 
on the surface of which a flora of nitrite-forming organisms had been esta!)- 
iished, and a current of air was drawn through the mass, the rate of oxidation 
of ammonium sulphate reached the maximum of 318 mg. per day. 

Vigorous oxidation of ammonium sulphate by the nitrite-forming organisms 
took place when the reaction of the liquid medium was around t)H 8. The 
optimum reaction for the nitrate-forming organisms was betw^een pH 8.5 and 
8.8. Magnesium carbonate had no injurious toxic effect when used as a base 
in the oxidation of ammonium sulphate. 

Progress in the fertilization of arable soils [trans. title], J. Stoklasa 
(A nn. Set, Agron. PranQ. et ^Hrangdre, 4^ (i^23). No. 4* PP* 208-^11 ).—Studies 
are reported the results of which are taken to Indicate that the presence of 
bacterial life in soils is absolutely necessary for the prosperity of crops and 
that the most Important biological phenomenon is the formation of bicarbonates 
In soil. 

Fertilizer needs of North Carolina 8oils*-^how to supply them, C. B. 
Williams and W. F. Pate (N. €, Agr. Col. Ext. Circ. 141 (1924), PP* 18 ).— 
Practical information on the fertilizer requirements of the prevailing soil types 
of North Carolina and of methods of meeting them by means of proper fertlli- 
zfition is liresented. A list of fertilizer manufacturers in the State Is included, 
together with data on sources and prices of various types of lime on the 
market. 

Manuring of grassland for hay, W. B. Bkenchley (London and New York: 
Longmans, Green d Co., 1924, pp. VIU+146, figs. 22 ).—This is one of the 
Rothamsted Monographs on Agricultural Science, edited by B. J. Russell. It 
presents in considerable detail the results of large-scale experiments on the 
manuring of pasture and grasslands. The results as presented deal solely with 
tlie Rothamsted plats on heavy soil, and the real intention of the monograph is 
to attempt to round off and complete the work begun by Lawes and Gilbert In 
order to suggest possible lines along which future developments of experl- 
ment&l work on meadowland may profitably extend. 

A summary of the general effects of Individual and combined manures on 
the yield and growth of crops on unlimed plats showed that all the manures 
tested gave an increase of crop over no manure in most years, the degree of 
improvement varying greatly with the different combinations. When nitrog¬ 
enous manures were applied alone sodium nitrate gave an appreciable increase 
in yield, but ammonium sulphate gave a decreased yield in some seasons. Tiie 
growth of herbage was not altogether satisfactory in either case. When mineral 
manures were used alone the increase with a complete fertilizer was very 
considerable, the crc^ being on an average from two to three times that from 
the unmanured plats. In the absence of potash the crop was only two-thirds 
of that with a complete fertilizer. 

When nitrogenous and mineral manures were comt>ined very heavy yields 
were obtained with both sodium nitrate and ammonium sulphate, the former 
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increasing the yield more rapidly than the latter. The growth of the herbage 
was very rank and tended sometimes to l^ome coarse and hard, eis^peclally 
with heavy applications of ammonium sulphate. 

When organic manures were used the yield was increased, and the grass 
started earlier in the spring than when artificial fertilizers were used alone. 

In the absence of manure from SO to 40 species of grass were present, subject 
to considerable seasonal fluctuations. As the applications of manure, especially 
of a nitrogenous character, l)ecame successively heavier the number of species 
decreased until, with large applications of ammonium sulphate only about 
8 or 10 species survived, and of these only 2 or 3 were significant in quantify. 
Mineral manures were much less elective than nitrogenous fertilizers in 
reducing the number of species. 

An almost complete elimination of Leguminosae was ejected by ammonium 
salts either with or without mineral manures. This reduction, while consider¬ 
able, was less drastic with sodium nitrate. Miscellaneous species were preva¬ 
lent in the latter case and less so with ammonium salts, but the addition of 
mineral manures and an increase in nitrogen applications caused a steady 
reduction until, where heavy manuring was carried out, the herbage consisted 
of little but gi’asses. Mineral manures afforded strong encouragement to 
leguminous plants, although in the absence of potash the increase was usually 
less strongly marked. In the presence of nitrogenous manures, especially am- 
monium salts, the encouraging action of the mineral manure was entirely 
masked by the inhibiting action of the nitrogenous manure. Barnyard manure 
probably encouraged leguminous plants to some extent when used aloiie. but 
whon used in combination with artificial fertilizers the nature of the latter 
was the determining factor. The same applied to misc'ellaneous plants. 

Liming increased the yield and gnnvth of crops in all cases when used with 
ammonium salts and mineral fertilizers, and also %vlth complete mineral ferti¬ 
lizers alone. How:ever, where incomplete mineral manures or sodium nitrate 
were used crops were reduced considerably. A similar reduction occurred with 
frequent applications of barnyard manure and fish guano, but in the absence 
of manure and with ammonium salts alone lime had no constant effect, although 
in the earlier years an improvement was noted. Liming had no constant effect 
upon the number and species in most cases, although an increase was observed 
with ammonium salts alone and with heavy applications of ammonium salts and 
mineral fertilizers. 

Oraminaeeae were usually more or less increased by liming except when used 
with ammonium salts, where a de(?rease occurred which was very considerable 
in some seasons. With suiwrphosphate and with complete minerals a relatively 
heavy Increase of Leguminosae occurred, while with minerals without potash 
and sodium nitrate plus minerals a corresponding decrease was evident • Mis¬ 
cellaneous plants were decreased by all manures except sodium salts alone, in 
which case an increase occurred. 

Sodium silicate applied in conjunction with heavy ammonium salts and min¬ 
eral fertilizer applicaticms had a very similar and often greater effect than 
that of lime. The beneficial action of sodium silicate is probably due to its 
alkalinity. 

Ohieiiiical fertilizers, M. Soavc (I Concimi Chimioi nolle loro Proprietd e 
loro Tmplego, Piaoenxa: Fed. Coneorei Agrari, 192^ pp. 61, flgs, 4)* — ^ 
rather detailed discussion of the nature, use, and availability of the different 
phos^hlitlc, potassic, nitrogenous, and radioactive fertilizers is given from the 
Italian viewpoint 

primer [trans. title], M. Hqffmarn (Flugeohr, Deut tandw, 
QeHdl., No. 7, ed. {1922), pp. 298, figs, 3).--^hiB is the twenty-second edl- 
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tlon of this primer, giving practical information on natural and commercial 
fertilizers and fertilizing practices. 

Falvertzlng fertilizer ingredients, L* H. Stubtevant {Chem. and Metdl. 
Engin,, SO {1024)t ^0- PP- lOS-^lOS, figs, 4)-—^ practical dliscussion Is 
given of tbe grinding problems which are encountered by all tyiHis of plants in 
the fertilizer industry. 

Peat in 1021, K. W. ConuKij. {V, H. Oeol, Hurvey, Min, Resources U, S,, 
1921 f pt. 2, pp, IS, 14)- —This rei)ort states that the quantity of i>eat pro<iuced 
in the United States in 1021 decreased 58 per cent and the value decreased 
72 per cent. Peat used in the iiianufactiure of fertilizer decreased OH i>er cent 
in quantity and (18 per cent in value as compared with the previous year. 

The most favorable form of nitrogen for major crops [trans. title], 
G. Tkuffaut and N. Bezssonoff {Compt, Rend, Acad, Hoi. [Paris], IIS {1924), 
No. 8, pp. 72S-125). —Four years* studies on the inliucuce of iliirerent forms 
of nitrogen on different major crops on slightly acid and slightly alkaline soils 
are reported. 

It was found that mixtures containing urea nitrogen were superior to salts 
of ammonia, nitrates, cyanamld, and urea useii ahme. In one series of experi¬ 
ments on mustard, barley, lieets, and potatoes, using ammonium sulphate and 
urea, the best results were obtained when only 5 i>er cent of the nitrogen used 
was supplied by the urea. This superiority was as manifest in acid soil as in 
alkaline soil. In the former the best results were ()l)tained with a mixture of 
urea and sodium nitrate, and in the latter witli a mixture of urea and am« 
moniuin suipiuite. Tiiese two types of mixtures permitte<l a reduction in the 
total nitrogen fertilization of from 2 to H {ler cent and caused a general increase 
ill the weight of the crop. 

Catalyzers for the oxidation of ammonia, \\\ W, Scnm' {Indus, and. 
Engin, Chein., IG (1924), 1* PP- 74S2, figs. ^).—list of 52 substances, 

elements, or compounds used by tlie autlior ftir catalytic oxidation of ammonia 
to nitric acid is given in tlie order of tlieir efficiency. Tlie influence of certain 
substances added as accelerators is indicated, and several additional examples 
are given of substances used, sliowing a markedly incivased efticieiicy due to 
tlieir presence. 

Cohalt lias proved to be one of tlie most efficient elements, and in combination 
with small amounts of added suiistances rivals platinum in efficiency as a 
catalytic agent for the exidation of ammonia. Tlie effects of lieryllium, cerium, 
bismuth, thorium, and nickel, asc»ertaine<I in recent experiments, are slmwii 
and a comparative table given. Bismuth api>eared to be the most efficient 
accelerator for cobalt. However, the amount should be kept wltliin certain 
limits, as large amounts of bismutli will form an easily fusilde alloy and 
amounts less tluin 0.1 per cent are not efficient. A good combination is 97 
liarts by weight of cobalt oxid and 3 parts l)y weight of bismuth oxid, 
altliough this may be varied within fairly broad limits. Several substances 
api>amitly improve with use and-are not so easily poisoned as platinum. 

Possible agricultural utilization of U. S. Nitrate Plant No. 2, Muscle 
Hhoals, Ala. {Indus, and Engin. Chenu, 16 {1924), 1, pp. 64, do, fig. I ).— 

A chart Is given representing a distribution that could be achieved in a few 
years rather tlmn a distribution possible on the basis of the present fertilizer 
market It indicates a possible step in a progressive scheme. It is believed 
that ammonium phosphate should gradually and progressively ^displace am¬ 
monium sulphate as a, product of the plant. 

Atailabllitjr studies updn high*potash nitrate, E. V. Allison {Jour. 
Amer. ^oe, Agron,, 16 {1924), No. 1, pp. -Greenhouse and field studies 
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conducted at the New Jersey Experiment Stations on the availability of the 
nitrogen and potash of high-potash nitrate are reported. 

The results of the pot culture studies indicated that the value of the nitrogen 
and potash of this compound is fully equlval^it to that derived from sodium 
nitrate and potassium sulphate. Because of the fact that the field plats 
rdsponded strongly to applications of nitrogen and not at all to potash, It is 
assumed that the nitrogen of the high-potash nitrate was as effective as that 
of sodium nitrate. 

The liberation of potassium from feldspars and of potassium and 
carbon dioxid from soils by fertilizer and acid treatments, S. C. Vande- 
CAVEYE (Soil fifci., 16 (I92S), No, 6, pp. 889-406^ figs, S ),—Studies in solutions 
and soils conducted at the Iowa Experiment Station to ascertain the relative 
effect of carbon dioxid, bacterial activities, mineral and organic acids, and de¬ 
caying organic matter on the liberation of potassium from the insoluble supply 
in the soil are reported. 

A manure extract and a combination of manure extract and acids in moder¬ 
ate concentrations gave a decided increase in water-soluble potassium from 
finely ground orthoclase and alunite in water solutions. Sterilization and the 
addition of acids, calcium carbonate, and calcium sulphate did not increase 
the water-soluble potassium of the same minerals. The application of relatively 
small amounts of calcium sulphate to Carrington loam caused an increase in 
water-soluble potassium, while caltjium carbonate and acid phosphate did not. 
The action of contaminating forms of organisms, consisting largely of molds, 
resulted in a decided increase in carbon dioxid and a smaller increase in 
water-soluble potassium in sterilized soil. 

Organic matter such as manure and clover hay and a combination of acids 
and organic matter applied to sterile and nonsterile soils resulted in an in¬ 
crease of water-soluble potassium. This increase, due to the absorptive power 
of the soil colloids, was less than the amount of soluble potassium applied In 
the form of manure and clover hay. 

The production of carbon dioxid did not prove to be an index of the quantity 
of water-soluble potassium liberated. The maximum carbon dioxid production 
was secured with applications equivalent to 16 tons of manure per acre. The 
carbon dioxid produced in sterile soils was approximately 50 per cent of that 
obtained in the nonsterile duplicate. Sterilization resulted in a decided in¬ 
crease in the concentration of the soil solution and in the amount of water- 
soluble soil potassium. It also resulted in a slight increase in the H-ion con¬ 
centration of the soil. The reaction of the soil showed no relation to the 
carbon dioxid production or to the liberation of potassium, but there seemed 
to be some indication that a H-ion concentration less than pH 6 decreased the 
potassium-absorbing power of soil colloids. 

Extracting potash from Bnssian soil, J. R. Minevitch and W. M. Malisoff 
(Chem, and MetaU, Engin,, SO {1924), No. IS, pp, 501--504, flga. «).—The his¬ 
tory, development, economics, and engineering of the Russian potash industry 
are briefly summarized. This industry has its origin in antiquity and is 
based on the extraction of potash from the ashes of weed's, plants, and wood. 
Sunflowers have been found to be particularly adapted for the production of 
potash in this manner. While recent investigations have shown that Russia 
hsis abundant natural deposits of potassium-bearing minerals, attention seems 
to have been centered largely on the growing of sunflowers and the burning 
of the stalks thereof for the recovery of the potasslmn content The final 
aah. contains the carbonates, sulphates, phoi^hailfes, chtoHt^ and silicates of 
sodium, potassium, magnesium, and iron. The potassium carbonate content 
varies according to the ash froln 25 to 50 per c^t. 
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The fertility of the various potash-producing regions has been classified in 
accordance with the amounts of potash which may be secured from a pound 
of sunflower ashes. The Maikop territory along the Kooban River seems to 
be the most productive territory, followed closely by the upper Maikop and 
part of the Labinsk territories. Analyses of typical ashes from sunflower 
stalks showed a potassium oxid content of more than 36 per cent. 

The war seriously interfered with the potash industry in Russia, and it is 
stated that the maximum production of the present plants is approximately 
60 per cent of their pre-war capacity. There are now 8 plants fully equipped 
for production, 6 need substantial improvements, and 10 are wholly unfit for 
production. 

Kooban potash is known in foreign countries as Caucasian potash, and on 
account of Its high quality was able to compete with the German-made product 
before the war. Aside from its cheaper cost, Caucasian potash is practically 
free from sodium. The largest quantities of Russian potash have been im¬ 
ported by Great Britain. Germany, although a producer and a competitor 
with Russia, also imported large quantities of Russian potash. 

Relative availability of the phosphorus of raw rock and acid phosphate 
in soils, M. I. WOLKOFF (Soil Sci., 17 {WZJk). No. Jf, pp. S9-56, fids. 5).—Com¬ 
parative studies conducted at the University of Illinois on raw rock and acid 
phosphates with reference to their behavior after application to various types 
of soil and to the factors Influencing their behavior are reported. 

results showed that after phosphorus in the form of phosphatic ferti¬ 
lizers is applied to ordinary mineral soils it becomes considerably less soluble 
in n/ 5 nitric acid. Peat soil was found to be an exception in that it does 
not depress the recotery of phosphorus under the same conditions. The 
recovery of phosphorus from soil treated with double acid phosphate was no 
greater than that from the same soil treated with ground rock phosphate, 
using n/5 nitric acid for the solvent. 

After the first extraction with n/5 nitric acid the subsequent extractions 
with fresh acid failed to extract a considerable amount of additional phos¬ 
phorus, and five consecutive extractions failed to recover the entire amount of 
phosphorus applied either in the form of rock phosphate or of double acid 
phosphate. 

The reaction between the phosphorus of phosphatic fertilizers and the sub¬ 
stances present in the soil proceeded very rapidly and was practically com¬ 
pleted the first day. The moisture content of soil treated with pho^hatlc fer¬ 
tilizer was not a factor in modifying the phosphorus recovery by n/5 nitric 
acid extraction. It is thought that high temperature, while having no influ¬ 
ence on rock phosphate, may decrease the availability of phosphorus in soil 
treated with acid phosphate. Phosphorus recovery was practically the same at 
temperatures of 0 and 20* 0. 

Of the various supplementary substances used, calcium oxid, calcium car¬ 
bonate, potassium chlorid, and sodium nitrate did not materially affect the 
phosphorus recovery from soils treated with rock or acid phosphates. This 
is in direct contrast with the action of ammonium sulphate and calcium sul¬ 
phate, which increased the phosphorus recovery very rapidly. It is thought 
that the latter case may explain in part the beneficial effect of the application 
of gypsum to some agricultural soils. Calcium carbonate in large amounts 
inhibited phosphorus recovery, the effect being very much in proportion to the 
amount of llmestope present in the soil. 

Raw phosphate v. acid phosphate, O. E. Thorne (Ohio 8ta. Mo. BtU., 9 
No. pp. iB^lS ).—The results of several comparative tests of raw 
rock phosphate aijd acid phosphate are briefly summarised, indicating that 
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while raw phosphate was generally used with profit, in practically every case 
the net gain from acid phoiSphate was much greater than from raw phosphate. 

Comparative assimilabilities of trlcalcium t>bosphate and phosphates of 
alumlnitm and iron [trans. title], C. Brioux (Ann. Sd, Agron. Frang et 
Strangdre, ^0 (1928), No. 4^ pp. 185-^02). —A review of the work of others 
bearing on the subject is presented, and studies of the Influence of the three 
phosphates on six different crops are reported. 

The results showed that the aluminum phosphate was slightly superior to 
the tricalcium phospliate for the production of dry matter and much superior 
with reference to phosphoric acid assimilation by crops. The Iron *phosphate 
was inferior to the other two phosphates in availability. However, it was 
utilized to a certain degree by some crops, notably barley and buckwlieat. 

Studies of the solubility of the phosphoric acid of superphosphate, phosphatic 
slag, and phosphatic chalk, when added in equivalent amounts of phostdioric 
acid, to acid and slightly alkaline silt soils and to a markedly calcareous soil, 
as Indicated by seven different solvents after a year’s time, are also reported. 

The results showed that the soluble phosphoric acid of superphosphate 
reverts to tricalcium phosphate in calcareous soils and to iron or aluminum 
phosphates in soils containing little or no lime. The phosphoric acid of 
natural phosphates In more or less acid soils was found to acquire a greater 
solubility In such solvents as ammonium citrate and in citric and acetic acids. 
The solubility of phosphatic slag in ammonium citrate was markedly increased 
in all three soils. The different solvents acted quite differently, and as a gen¬ 
eral rule the acid solvents did not affect the phosphoric* acid combined with the 
soil organic matter. 

Manufacture of phosphoric acid by the volatilization process, W. II. 
Waogaman (Indus, and Engin. Vhem., IS (1924), No. 2, pp. 170^179, fig. 8 ).— 
In a contribution from the IT. S. D. A. Bureau of Soils some of the technical 
problems involved In the production of phosphoric acid by the volatilization 
method are discussed. The fuel furnace has been shown to cause volatilization 
as effectively as the electric furnace, although radiation and heat losses are 
considerably less in the latter. It is considered possible to markedly reduce 
such losses. 

The question of what temperature is best adapted for volatilization, espe¬ 
cially In the fuel furnace, is still only partially answered, since it is dependent 
upon such other factors as the lime-silica ratio in the charge, the fineness of 
division and intimate contact of the reacting materials, the amount of reduc¬ 
ing agent present, the time factor, and the type of furnace used. 

Another problem of commercial importance studied i)y the bureau was the 
determination of the proper pliosphoric-acid content of the residual slag for 
the most economic operation. 

The future of the pyrolytic process for phosphoric acid, \V. H. Waoua- 
MAW and H. W. Easterwood (Chem. and Metall Engin., SO (1924), No. 11, pp. 
4S2-‘4SS, figs. 5 ).—In a contribution from the tJ. »S. D. A. Bureau of Soils, a 
description and discussion are presented of the pyrolytic method of producing 
phosphoric acid. It Is concluded that this process holds greater promise of 
eemmercial success than any of the other protresses and appears to offer a 
itolution of the pressing problems in conservation, transporatlon, and the eco- 
nemte handling of phosphatic materials. 

it is pointed out that the most Important factor in the volatilization of 
^(^horic add is the maintenance of reducing conditions. While the electric 
fUTREce offers perhaps the most convenient means of maintaining a redudng 
ahtnosplie^y it has been found that such conditions may also be readily 
in certain standard types of fuel-ffted furnace6> The work which 
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has been conducted by the bureau in heating mixtures of phosphate rock, sand, 
and coke to a smelting temperature is stated to have proved beyond question 
that the phosphoric acid can be eliminated from such mixtures by means of 
fuel, provided reducing conditions are maintained. The success of the fuel 
process api)ears to be largely a question of designing a furnace wherein such 
conditions can be obtained without undue loss of the thermal value of the fuel. 
One of the most important developments In this connection has been the suc¬ 
cessful briquetting of run-of-mlne and low-grade phosphates. 

Liming Wisconsin soils, A. II. Whitson, G. Richards, and H. W. Uu> 
SPERGBR (Wiaconainr 8 ta, Bui. $61 (1924), PP» fid 1^)- —^Practical Informa¬ 
tion on the liming of the prevailing soil types of Wisconsin is presented. 

Results of lime application to the soil in the Silay District, H. A. Lee 
ET AL. (Sugar Gent, and Planters Neira^ 5 (1924), No. 2, pp. 77-79, fig. 1 ).— 
Data are briefly reported demonstrating the beneficial Influence of burnt slaked 
lime on cane soils of the Silay District In the Philippines. 

The liming of land, J. A. Voeixjkeb (Jour. Farmers* Gluh [London], 1924, 
pt. 2, pp. 19-$8). —Practical information is given on the different forms of 
agricultural lime and their manufacture and on their practical use in the treat¬ 
ment of soils, with particular reference to the requirements of British agricul¬ 
ture. It is stated that the matter of the lime requirement of soils has not yet 
been definitely settled, and that the information yielded by the methods dis¬ 
cussed is of relative value only. Tabular data on liming experiments and an¬ 
alyses of different kinds of lime are appended. 

yr Effect of gypsum on the cropping of Pusa soils, W. H. Harrison (Agr. 
Reaeareh Inst., Pusa, Sci. Rpts. 1922-2$. p. 29). —Pot culture experiments dur¬ 
ing two cropping seasons to test the effect of gypsum when applied alone or in 
combination with green manures or raonocalcic phosphate showed that gypsum 
exerted no beneficial effect but in the majority of cases appeared to depress 
the yield decidedly. 

Field experiments on plats of known cropping value resulted in a decrease of 
23 per cent over a period of thn^ years, while the surrounding comimristm 
plats showed an average Increa.se of 16 iier cent, thus clearly defining the de- 
l)ressing effect of gypsum. It is considered probable that this action of gypsum 
accounts in some measure for the uncertain reaction of superphosphate when 
applied to the Pusa fields. 

Experiments with Sulgine and Biogine [tran.s. title], H. von Feilitzen 
and C. BarthsIl (Meddel. Centralamt. Forsoksw Jordhrukmmrddet, No. 254 
(1924), pp. 16). —Pot culture and fiehl expc»riinents conducted at the Central 
Swedish Agricultural Experiment Station with Sulgine and Biogine, catalytic 
and partially sterilizing fertilizers, are reiiorted. 

Sulgine, which contains about 30 per cent of calcium sulphid, was comi>ared 
with the same amount of calcium pulphid alone applied both without manure 
and with complete manure to crops on sand and clay soils. There was no In¬ 
crease In the growth of barley in either case with the amounts of Sulgine used. 
In experiments on heavy clay soil, both Sulgine and Biogine failed to show any 
effect on the development and yield of the potato crop. Neither Sulgine nor 
calcium sulphid had any effect in nitrification experiments in sandy and clay 
soils with and without ammonium sulphate. 

A study of the rate of decomposition of cellulose in the sanle soils with 
Sulgine and calcium sulphid gave entirely negative results. Sulgine had no 
effect as a soil disinfectant against finger-and-toe disease on swedes. The re¬ 
sults are taken to indicate that Sulgine and Biogine when used in the amounts 
recommended do not have any effect as disinfectants or fertilizers on these 
soils. 
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Analyses of commercial fertilizers* fertilizer supplies, and home mix* 
tures, 10IS3, 0. S, Cathoa»t (New Jersey Stas, Bui, pp- 5-d7),— 

Guaranties and actual analyses of 670 samples of fertilizers and fertilizer mate* 
rials and home fertilizer mixtures collected for inspection during the spring of 
1923 in New Jersey are presented. 

Analyses of commercial fertilizers and ground bone; analyses of agri¬ 
cultural lime, 1023, G. S. Oathcabt (New Jersey Stas, Bui, S95 (1^2$), 
pp, 5-^8 ),—Guaranties and actual analyses of 259 samples of fertilizer and 
fertilizer materials and of 16 samples of agricultural lime collected for inspec* 
tion in New Jersey during the fall of 1923 are presented, together with a sum* 
mary of the fertilizer inspection in the State fPr the entire year and a list of 
brands of fertilizer and fertilizer materials registered for sale in the State 
during the fiscal year ended October 81, 1928. 

Fertilizer registrations for 1024, C. S. Oathcabt (New Jersey Stas. Bui, 
S96 (1921), pp, 5-27),—A list of brands of fertilizers registered for sale in 
New Jersey for the fiscal year ending October 31, 1924, is presented. 

Report of analyses of commercial fertilizers sold in New York State, 
January 1 to July 1, 1022, (N, Y, State Dept, Farms and Ma/rkets, Ayr, Bui, 
161 (192S), pp, 70 ).—Guaranties and the results of actual analyses of 897 
samples of fertilizers and fertilizer materials collected for inspection in New 
York from January 1 to July 1, 1922, are presented. 

Analyses of fertilizers, season 1022—1023, W. G. Haywood, E. S. Dswab, 
Z. B. Bbadfobd, C. L. Williams, and K. L. Mills (N. C, Dept, Ayr, Bui,, 192S, 
Dec., pp. S-72 ).—This part of this report contains guaranties, actual analyses, 
and relative valuations of 1,706 samples of fertilizers and fertilizer materials 
collected for inspection in North Carolina during the fall months of 1922 and 
spring months of 1923. 

[Commercial fertilizers, agriculturid lime, ^d limestone], S. Maweb 
(Ohio Dept. Ayr., Div. Feeds and Fert. Off, Rpt, 1922, pp. 161-215, 507-55J ^).— 
These sections of this report contain the results of actual analyses and guaran¬ 
ties of 851 samples of fertilizers and fertilizer materials and agricultural lime 
and limestone collected for inspection in Ohio during the spring and fall of 
1922. 

Fertilizer report [||a.3f J. W. Kellogg (Perm. Dept. Ayr. Bui, 578 (1925), 
pp. 67), —Guaranties, actual analyses, and valuations of 756 samples of fer¬ 
tilizers and fertilizer materials representing 485 brands collected for inspec¬ 
tion during the period from January 1 to July 31, 1923, are presented and 
discussed. 

The results of the chemical analyses showed that 20.1 per cent of the total 
number of samples were deficient in one or more forma of plant nutrient mate¬ 
rial and failed to meet claimed guaranties to the extent of 0.2 per cent or 
more below them. - 

AGBIGlJLTirBiLl BOTABT. 

Life movements in plants, J. C. Bosx (Bose Research Inst., CaUmtta, 
Trans,, S-4 (1920^1921), pp. /tot. i97).—^The present two volumes, 

bound together and continuing those previously noted (E. S. E., 46, p. 528), 

will be found to contain accounts of investigations on g^ropism, on diahelio- 
tropic attitude of leaves as regulated by transmitted nervous impulse, on 
assimllatory and dlssimilatory changes under light, on new methods of vmrtdr 
hig^ihe effects of protoplasmic changes under stimulus; and also of various 
methods and appliances for detection of the two fundamental reactions to 
wiiich ail plant movements are due. 
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“ In regard to geotropism of higher plants, electric investigations have been 
described which lend strong support to the thef)ry of statoliths, Lndeetl practi- 
(!ally confirm it. Investigation by means of the electric probe lias made It 
possible to explore the interior of the plant and map out the excitatory changes 
from layer to layer under the stimulus of gravity. The results of these in¬ 
vestigations show that while the layers of tissue contiguous to the upi>er per¬ 
ceptive layer undergo a contraction, those contiguous to tlie lower perceptive 
layer exhibit an expansion. The cause of this difference has also been dis¬ 
covered in the fact that the geotropic stimulus due to the pressure of heavy 
particles acts directly on the upper, and Indirectly on the lower, layer of the 
responding cells. Anotlier discovery, namely, the critical angle for immediate 
geotroplc excitation, also lends fresh and independent support to the theory of 
statoliths. 

“ x\n explanation of the diageotropisin of ilorsiveniral organs has Ikmui found 
in the dilTerential excitability^ of the two sides of the organ. In regard to the 
diahellotropic attitude of many leaves, it is shown to be due to transmitted 
impulse of a nervous character initiated In tlie lamina and conducted to the 
motile organ. The nervous tissue which conducts excitation has been localized 
in the pliloem of the fihrovascular bundle. As regards the pulvinus of Mimosa, 
it is found to be a highly complex organ, each of its four quadrants responding 
in a definite way by a down or up movement, or by a right- or left-liandcd 
torsion. 

“The method of resistivity variation has been further perfected, and the 
rt*spoiiscs of the vegetable tissue to vari<»us ukhIos of stimulation -mechanical, 
eUH*tric, and photic—have been recorde<l. The characteristic res[M>nses liave 
hetui shown to corresj)ond t<» the mechanical auul cle<?tromotive res]M»nses. Tlie 
new quadrant method lias Imhui rendered extremely sensitive, enabling us to 
record the response to light emitted by a single spark. 

“ The response of the plant Is modified by the changing intensity of light 
during the course of the day, hut no sensitive appliances luid hitherto been 
available for the continuous record of the variation of light. Tliis dilliculty 
lias hetm overcome by the invention of the automatic radiograph. 

“ Tlie movement of plants is affected h;y^ the ascent of sap, which causes an 
increase of turgor in the tissue. Prolonged Investigatiws on the ‘ physiology 
of tlie ascent of sap ’ have shown that the propulsion of sap Is brought about 
l>y the pulsating and pumping action of the cells of the inner layer of the 
cortex; it is also shovVn that the state of turgor of the plant at any hour of 
the day is determined by the gain or loss of liquid by the jilaiit, the relative 
variations of wdiich are definitely traceable to external agencies. 

“ In the general review [of volumes 1 to 4] it has been shown that tlio 
innumerable variations In response are produced by the different combinations 
of numerous factors, some concordant and others antagonistic. This is the 
secret of the great complexity of the’ plant movements, which are by no means 
capricious. By the isolation of individual factors and separate Investigations 
on them It Is possible to unravel the complexity and discover a generalization 
for the life movements in plants.’’ 

The fifth volume of this series has been noted (E. S. R., 49, p. 820). 

Injury, recovery, and death, in relation to conductivity and permeabil- 
Ry* W. J. V. OsTBEHOUT (Philadelphia and London: J. B, Lippincott Co,, 1922, 
pp, 259, flffs. rev, in Bot Oas,, 75 (1928), No, 2, pp, 215, 216), —This is one 
of the series of monographs on experimental biology edited by J. Loeb, T. H. 
Morgan, and the author. 


106791—24-8 
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This volume endeavors to treat certain aspects of biology according to the 
spirit and methods of the exact sciences. The treatment Is confined to certain 
fundamental problems which have been studied quantitatively. These studies 
lead to a theory of some aspects of injury, recovery, and death, as well as of 
antagonism and permeability. The behavior of the organism In these respects 
may be predicted with a satisfactory degree of accuracy by means of the 
equations which express the theory in mathematicul form.*' 

Boot dievelopmcnt of wheat seedlings, W. F. Gickicke {Boi, Oaz., {1921)^ 
No. d, pp. 404--406t fly 1). —Wheat seedlings with shoots from 8 to 10 cm. •high 
and roots from 10 to 12 cm. long were set out in 2-qt Mason Jars filled with 
tap water, and the cultures were allowed to grow for 6 weeks at a temperature 
range of fi-om 22 to 32° C. and without renewal of the tap water. At the 
end of this period the shoots had gained from 2 to 4 cm. and the roots from 
60 to 68 cm. or more, the dry weight of the roots then about equaling that of 
the rest of the plants. Tests of the medium led to the conclusion that stimula¬ 
tion of long-root development of wheat seedlings In tap water was related to 
nitrogen deficiency in that medium. It was not settled as to whether plant 
roots can grow without nitrogen, nor was it decided as to what constitutes tlie 
best root development in the normal growth of a wheat plant. 

Is there normally a cross transfer of foods, water, and mineral nutri¬ 
ents in woody plants? E. C. Auchtkb {Maryland Sta. Bui. 257 {1923)^ pp. 33- 
60 ).—The author describes experiments conducted to see if the foods, water, 
and mineral nutrients which are produced or absorbed on one side of woody 
plants are used only on that side or if there is an appreciable cross transfer in 
the plant of such material. Peach, apple, and oak trees and privet bushes were 
used in this experiment, and the evidence presented, together with other 
observations, is believed to show conclusively that the mineral nutrients 
absorbed by the roots on one side of a plant are in a large measure trans¬ 
located to and used by the trunk, limbs, and leaves directly above them, and 
there is very little cross transfer within the plant. It is also believed the 
evidence suggests that the foods manufactured on one side of a plant are 
used and stored mainly in that side or are translocated to the roots directly 
beneath. 

The evidence relating to the cross transfer of water is not considered con¬ 
clusive, but it Is suggested that water may move through or around the plant 
without much difficulty. If this should be found to be true, it would indicate 
that mineral nutrients move independently of water movement in plants. The 
author suggests that it might be possible by cultivating, pruning, and applying 
nitrogen to halves of certain biennial bearing trees for two or three years to 
change their bearing habits so that in the future one-half of each tree would 
bear one year and the other half the next. 

Influence of certain sugars on higher plants, J. M. Bbannon {Bot. Qaz., 
75 {1923), No. 4, pp. 370S89, figs. 3). —^From the fact that sugars differing in 
chemical properties are found in plants, and from a review of the literature, 
it would apx)ear that these sugars function variously. This matter has been 
Investigated by the author with regard to glucose and fructose, the plants 
used being Pisum sativum, Medicago sativa, Raphams sativus, Phleum pra- 
fmse, and Bryophyllum sp., and the results being presented in tabular form 
with discussion. 

Except In case of timothy the data here presented do not support the theory 
thiit fructose Is superior to glucose for tissue formation. Under the conditions 
of these experiments fructose is slightly and usually temporarily toxic to the 
roots of peas, alfalfa, and Bryophyllum. When the two sugars are in the same 
solution there is no injurious effect to the peas, which, like alfalfa, radish, and 
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timothy, can greatly increase dry weights when grown in the dark on nutrient 
solutions containing these sugars, an increase of nearly 1,000 per cent over the 
seed weight appearing in one or two instances. 

Hypothesis of formative stuffs as applied to Bryophyllnm calycinum, 
E. Reed (Bot. Oar., 75 (i925), 2fo. 2, pp. 11S-U2, fiffs- iO).—Having chosen B. 
calycinum as suitable for study in relation to conclusions offered principally by 
Loeb (B. S. R., 40, p. 224), the author states that the growth of foliar shoots 
therein takes place only from the preformed buds in the leaf notches when 
the plants are growing under abnormal conditions. Supposedly this dormancy 
is not due to the lack of formative stuffs or specific substances. An inhibiting 
infiuence over these merlstematic units is not exerted by the plant or any 
organ thereof. The dormancy or the germination of these units is an expres¬ 
sion of the metabolic condition of the organ of which they are a part or of 
physical or chemical changes. Any factor or group of factors working together 
may be Indirectly responsible for the growth of the foliar plantlets. One of 
the conditions favoring such growth is very moist air or water. Another is the 
absence of light 

A preliminary account of symbiotic nitrogen fixation in nonleguminous 
plants with special reference to Chomelia asiatica, K. Adinakayan Rao 
(Apr. Jour, India, 18 (192S), A^o. 2, pp. JS2-14S, figs. 2 ).—India is thought to 
abound in plants able to fix atmospheric nitrogen. This preliminary paper con¬ 
tains an account of study attempted at Coimbatore In connection with C. asi- 
atica and Pavetta indica in respect to bacterial nodules which are described as 
borne on leaves of these species, the second of which, previously discussed in 
such connection by Von Faber (E. S. R., 32, p. 327), is here used mainly for 
comparison. 

In P. indica the bacteria appear early among the leaf primordia, even in the 
unopened buds, the stomata affording entrance to the tissues. Rapid ctdl di¬ 
vision and the formation of a special bacterial tissue become evident, as is 
also the early presence of starch (grains) in the cells, this serving probably as 
nutriment for the bacteria, which may be later digested by the plants. G. asi- 
atica shows a slightly smaller capability to fix nitrogen in the leaf nodules. 
Even in the seeds the bacteria appear at the growing points of the embryos, 
thus supposedly establishing the hereditary nature of the symbiosis in the caw» 
of C, asiatica as announced for P. indica by Von Faber. It becomes evident 
that bacteria are always present in the seeds. 

Pot experiments were begun to ascertain whether C. asiatica can thrive nor¬ 
mally when raised from seeds treated at 55® C. for 30 minutes to kill the sup¬ 
posedly symbiotic bacteria. 

The bacteria enter tlirough the stomata (which then close them in) and ab¬ 
stract nitrogen from the air in the leaf, building up therewith their bodies and 
thereby proving the presence of nitrogen in large quantity in such tissues, which 
are, therefore, supposed to be of value for Increasing soil fertility. 

These bacteria are said to be found at all the life stages of the plant, the 
symbiosis being developed to a much greater extent than in the Leguminosae 
and being hereditary in character. The typical bacteria are first rod shaped, 
later showing some forked and curved forms. They are strongly aerobic. 

Seasonal variation of sulphur content in certain tissues of the apple 
tree, R. S. Mabsh (Bot. Oast., 75 (1928), No. pp. iOO-ilS, figs. Pl.-rThis 
study was undertaken to determine the amount of sulphur in different tissues 
of the apple tree at various seasons of the year, the experiment supplementing 
the chemical data on the apple spur as published by Hooker in Missouri Sta¬ 
tion Research Bulletin 40 (E. S. R., 45, p. 123). Samples for analysis were 
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collected from mature Wealthy and Payne Late Keei)er apple trees standing 
in adjacent rows. 

The sulphur content, as determined by the sodium peroxid method and pre¬ 
sented in tabular and graphical form with discussion, is shown to* be of the 
same order as the phosphorus content in the apple-tree tissues investigated. 

“The highest percentages of sulphur are found in the leaves, and then in 
descending order in spurs, young bark, and old bark. The sulphur content 
varies inversely with the phosphorus content throughout the year. Sulphur 
resembles calcium in that it is not mobilized to any great extent. The seasonal 
variation of sulphur is parallel with the H-ion concentration. The percentage 
of sulphur is at a minimum in the apple spur at the time of fruit-bud dif¬ 
ferentiation. 

Studies in parasitism.—-A contribution to thp physiology of the Loran* 
thaceae of New South Wales, J. McLitckie {Bot. Oaz., 75 (1923), No. 4, pp. 
333^69 1 pis. 5, figs. 6 ).—^This is largely a study of the genus Loranthus, in 
particular L. ceUistroides, on its hosts in New Soutli Wales whore it is cc>m- 
mon, particularly in the coastal strip, humid conditions being necessary for dis¬ 
semination and germination of the seed. 

The seed is not ejected with explosive force as in Areeuthoblum, hut is 
forced out through an operculum by the swelling of the gelatinous cells at its 
base. Kupture may occur due to striking some ubjec‘t. The fruit is <'oni- 
paratively succulent and may be distributed partly by birds. Doubtless great 
loss of seeds occura Dissemination usually occurs during dull, humid weather. 
Wind-is instrumental in depositing some seeds upon hraaudics of a host. For 
germination the essential factora are adtHpiate food suppl.v (endosiaernO. light, 
moisture, and favorable temperature. The gelatinous seed coat alasorbs water, 
this being the only water source for tlie seedling until its haustorium reaches 
the xylem tissues of the host. The root is short and not sensitive to gravita¬ 
tional stimulation, though it is sensitive to contact, the apex becoming u 
club or disk shaped haustorium when in contact with the host. From the center 
of this disk the haustorium proper develops, passing into the host. The rm)t is 
negatively phototropic. The haustorial disk becomes secairely attached by tlie 
partial solution of the epidermal cells of both disk and host. 

During the period of penetration the embryo is nourished chii'ily by the foocl 
stored in the endosperm, and mobilized by the enzyms of the cotyledons. Prob¬ 
ably the disintegrating host cells also provide food. The haustorium becomes 
applied directly to the xylem. Reticulate tracheids differentiate In its axial 
zone and in contact with the host vessels. There are no sieve tubes in the 
liaustorium, the tissues of which are represented by the tracheids, procambial 
cells, cortex, and epidermis. 

Penetration by the., haustorium probably results from pressure and chemical 
solution, as crushed cells and discoloration mark its advance. 

At the point of Infection a swelling arises from which secondary roots and 
branches bearing leaves are developed. The secondary roots develop a new 
series of haustoria farther along the branch. In many cases the branches of 
the host are killed by the parasite, owing to the tapping of most of the 
vascular bundles. Morphologically the haustorium is an especially developed 
part of the primary root of the seedling. 

In some eases, as in Ficus sp., the host endeavors to exclude the haustorium 
by a very pronounced phellogen activity. Lateral expansions of the haustorium 
ma^y occur in the cortex, and it frequently i^eads along the camblal zone. In 
Banksia stems masses of haustorial tissue occur deeply embedded In the 
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L, eelantroides has thick, heshy leaves and sunken stomata. Its xerophily 
Is probably the result of a semiparasitic life. The parasite vegetates under 
xerophytlc conditions, but dissemination and germination are possible only 
under hydrophytlc conditions. 

[Root fungi], .T. Costantin (Rev. 8ci. [Pom], 61 (192S), No. 23^ pp. 733- 
757, 8). —This is a brief discussion of the problems of inycorrhlza living 

in relation to roots of trees, more particularly conifers. 

Simple weighing dtwice for large scale transpiration experiments, C. D. 
LaRub (Bot. Oaz., 75 (1923), No. 2. pp. 209, 210, figs. 2). —For use with large 
plants in transpiration experiments, a metliod of lifting the cans from beneath 
is described. Tliis inetho<l is said to employ an apparatus which is inexpensive, 
portable, durable, and always easily obtainable on the market. 

GENETICS. 

Heredity and eugenics, R. It. Oates (London and BomOay: Constahle d Co, 
Ltd., 1923, pp. figs. ,^5). —Heredity, especially as related to humans, 

is discussed in six chaiJters, (1) introduction—definition of heredity; (2) the 
general aspects of hereility—liilicriUince of differences, Mendelism, inheritance 
of resemblances, and devclopiuent; (3) Inheritance of physical characters in 
man—shdiirc, eye color, skin color and hair characters, albinism, left-handed- 
ness, digital abnormalities, and various abnormalities; (4) inheritance of 
mental characters in man—f(‘eblemlndedne8S, Insanity, cacogenic families, 
musical ability, and handwriting; (5) the limits of heredity—twins, finger 
prints. Inheritance of twinning, and lethal factors; (6) social and Nvorld asiHJcts 
of eugenics—the basis of racial and temi)eramental differences, the results of 
crossing lietween races, the problems of population, and population and quality. 
Ai» extensive bibliography of 20 pages is given, to which many references art‘ 
made In the text. 

A popular presentation of t!ie principles of heredity, .T. Mkisf.nheiaikk 
{Die Vererhungslehre in iiemeinvvrstiindlichvr Daratellung iJu'es Inhalts. Jena, 
Cennany: Qustav Fischer, 1923, pp. [41+157, figs. 49). —The principles of 
lienMiity art' bidclly presented, Mendelism and the mechanism t)f inheritance, 
sex detennlnatlon, and the inheritance of acquired characters being especially 
considered. 

A peculiar eye-color among Malainute-dogs, .T. P. liOrsY (Ucnetica [The 
Ifagucl, 5 (1923), No. 1, pp. 77, 7S, figs. 2). —Differences in the color of the 
two eyes in the same animal, and even in certain sections of the same eye, are 
described in Malamute dogs, which are the Inbred offspring resulting from 
(Tosses between dogs and wolves. 

Additional mutant characters in Drosophila willistoni, R. M. Fekry, R. i\ 
hANCKiTEiA and C. W. MFrrz (Jour. Heredity, 14 (1923), No. 8, pp. 372-384, 
figs, J 9 ),—Six sex-1 Inked and 23 autosomal characters in D. willistoni not 
rci»orted in the previous paper by Dancefield and Metz (E. S. R., 48, p. KUl) 
are described with reference to similar characters in other species where any 
are known. 

Instability in piuich varieties, G. P. Weujon (Jour. Heredity, 15 (1924) y 
No. 2, pp. 86-90, figs. 3), —Dbsc'rvations made In California peach orcliards 
since 1919 convinced the author that mutations cK*cur in the peac^t much more 
frfKpiently than usually acceptwl. Scattering suKK)th-skinned fruits were 
observed on trees of the Ontario variety. Two trees were found in a Lovell 
orchard which matured their fruit at least 10 days in advance of Lovell, but 
(►tlierwlse were similar to that variety. An Ontario tree was discovered one 
branch of which bore fruits having the suture filled with dark-colored extrane- 
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ous tissue. Propagations from this limb also bore the same abnormal type of 
fruit The author suggests that some peach varieties whose origin is usually 
ascribed to chance seedlings may have originated as mutations. 

Notes by N. M. Stevens on chromosomes of the domestic chicken, A. M. 
Boring (Science, 58 (1928), No. U91, pp. 78, 7J^ figs, g).—Six drawings and a 
few notes dealing with the chromosomes of males of the domestic fowl, made 
by Miss Stevens before her death, are published. 

The behavior of the nucleus and chromosomes during spermatogenesis 
in the robber fly Laslopogon bivittatus, O. W. Metz and J. F. Nonidsz (Biol, 
Bui. Mar. Biol. Lah. Woods Hole, iS (1924), No. 4, pp. 158-^164, ph i).—A 
detailed description is given of the cytological changes during spermatogenesis 
up to the second spermatocyte division in the robber fly, based on studies of 
two specimens. 

A preliminary statement of the results of Mr. Houwink*s experiments 
concerning the origin of some domestic animals, H—IV, J. P. Lotsy and 
K. KurPEE (Oemtica [The Hague], 5 (1928), Nos. 1, pp. ISO, pis. 2, figs. 8; 
2, pp. 149-176, figs. 6; 8-4^ PP- 857-875, figs. 14)- —^Three additional papers in 
this series (E. S. R., 48, p. 867) are noted. 

II. The origin of our domestic poultry. —^This paper deals primarily with 
descriptions of the four species of the genua Gallus, based mainly on the work 
of Beebe (E. S. R., 45, p. 851). Evidence is offered in contradiction to Darwin’s 
statement to show that fertile crosses may be produced between the domestic 
fowl and the four species, G. gallus (Red Jungle Fowl), O. lafayetti (Ceylon 
Jungle Fowl), G. sonnerati (Gray Jungle Fowl), and G. varius (.Javanese 
Jungle Fowl), Colored plates of each species are reproduced from Beebe. 

III. The birds used in Mr. Houtoink^s experiments. —The original animals 
employed In Houwink’s experiments are described, and the material and notes 
on the birds produced are tabulated. A discussion of what the species G. 
bankiva consists of is given, without satisfactory conclusions. 

IV. Determination of the birds received by Mr. Houtoink as bankiva's. —^Evi¬ 
dence is presented to indicate that the original cock and hen supposed to have 
been imported from India by Houwink and thought to have been of the species 
G. bankiva were not bankivas at all, but that the cock was a segregate from 
the cross of a Malay game or a similar domestic hen with a male varius. 
The hen could not have been a bankiva because of the small wattles and con¬ 
spicuous serrated comb, and was probably an ordinary partridge colored 
bantam. A study of the inbred offspring of these parents indicated that a 
large number of factors are responsible for the partridge color. 

Mendeliau analysis of the pure breeds of livestock.-—1, The measure¬ 
ment of inbreeding and relationship, S. Weight (Jour. Heredity, 14 (1928), 
No. 8, pp. SS9-848, figs. 4). —^This is a discussion of the practical application 
of the coefficients of inbreeding and relationship, previously noted (B. S. R., 
48, p. 468). The formulas have been applied to certain theoretical pedigrees 
and to the pedigrees of the Shorthorn bull Favourite. 

On the genetic behavior of some factors in aduki-bean, K. Miyake, Y. 
iMAi, and K. Tabuchi (Bot. Mag. [Tokyo], 88 (1924)$ No. 446, pp. 21, (1)- 
(9)). —Crosses between adzuki beans with colored stems and with green stems 
gave rise to an Fa generation consisting of coloreds and greens in the ratio 
of 9:7. The assumption of the interaction of two complementary factors was 
confirmed by results obtained in Fi and F«. One parent of this cross was self¬ 
black in the color pattern of seed coat and the other red-eyed white. The Fs 
from the self-black seeded hybrids consisted of self-black, self-red, red-eyed 
wbtte with black mottling on the colored part, and red-eyed white types in a 
9:8: d: 1 ratio. A subsequeht test proved that this segregation is the result of 
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the recombination of two factors responsible for the particular color pattern on 
the seed coat All colored stems gave only self-black seeds, while all green 
stems gave either one of the remaining three. This is thought to be explainable 
by assuming the occurrence of two strong linkages between the factors for stem 
color and seed pattern. An alternative explanation suggested assumes the 
multiple effects of the factors of the stem color or those of the seed pattern. 

Six eases of hypotrichosis in a family ftrails, title], V. Berglund (Heredi- 
tas, 5 {192Jk), No, i, pp, 44-4S, fig, 1 ),—A family is described in which the 
father and 5 of his 10 children, one-half of which were by each of two wives, 
never had any hair on their heads. The abnormal condition is explained as 
due to a dominant Mendelian factor for whicli the father was heterozygous, 
whereas the two wives were homozygous for the recessive allelomorph (normal 
hair). 

The heredity of coat color in horses [Irans. title],. A. Molhant {Jour, 
Soc. Natl, Agr. Belg., 5 {1923) Nos. ^7, pp. 369, 370; 48, pp. 378, 379).—On the 
basis of the results of other investigators, coat color in horses is attributed to 
more or less interaction betw'cen 11 indej>endently inherited genes. 

The absence of one kidney associated with hereditary abnormalities in 
the descendants of X-rayed mice, H. J. Bagcj (Soc. Expt. Biol, and Med. 
Vroc., 21 (1923), No. S, pp. 146-149, figs. g).> -Tn experiments carried on at the 
Memorial Hospital and Cornell University Medical College, New York City, 
the offspring of X-rayed male anti female rats have been found to show’ eye 
deformities wdiich genetic tests indicated were determined by a IMemlelian re¬ 
cessive. Of 3(K) of these rats on which autopsies were made 40 show'ed a com¬ 
plete lack of one kidney and in 4 others one kidney was almost entirely lack¬ 
ing. Genetic exi)eriments so far “ have sliowui that the kidney abnormality 
may be greatly Increased in the experimental stock by breeding from animals 
heterozygous for this condition.” 

Another instance of defective endosperm in maize, U. J. Garber and 
B. L. Wade (Jour. Heredity, 15 (1924), No. 2, pp. 69-71, figs. 2 ).—Tlie in¬ 
heritance of a defective endosperm discovered In a self-fertilized strain of 
Learning com is described in this conlributlon from the West Virginia Experi¬ 
ment Station. The defective seeds were undersized and could be distinguished 
also by their milky uppearaii(!e and slightly wrinkled pericarp, particularly 
near the crown. The normal seeds w’ere corneous and had a distinct luster. 
The abnormal see<l produced plants which W’ere stunted and slender and some¬ 
what later in maturing than the normal plants. According to the evidence the 
lulieritiince of tills defective endosperm seems to lie controlled by a single 
factor difference. 

The inheritance of smut resistance in crosses of certain varieties of oats, 
A. P. Barney (Jour. Amer. Soc. Agron., 16 (1924), No. 4, pp. 283-291, pis. 2 ).— 
That some varieties of oats contain one factor pair for resistance to loose 
smut, that other varieties contain two independent factor pairs, and that in 
other varieties three factor pairs may be concerned with resistance are indi¬ 
cated by data obtained at Cornell University. 

Selection witliiii 70 families from tlie crosses Early RipeXBlack Mesdag and 
Sixty-DayX Black Mesdag gave evidence that resistant families can be Isolated 
In the second generation which breal true to that characteristic through the 
Ft, F*, and P* generations. Likewise, highly susceptible families can be Iso¬ 
lated which breed true. Such results are held to show the possibility of ob¬ 
taining desirable types of smut resistant oats from crosses between resistant 
*ind susceptible varieties. 

^he inheritanoe of a lethal pale green seedling character in maize, 
A. M. Bbunson (New York Cornel Sia. Mem. 72 (1924)f PP* 6-22, pi. 1 ).—^The 
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pale green seedling described arose from a selfed ear from the “high yield” 
strain grown by the Illinois Experiment Station. So far as observed the pale 
green plants always die in the seedling stage. 

The character pale green segregated as a simple Mendelian recessive, and 
the symbols Pgx pgi were assigned to the factor pair involved. In crosses in¬ 
volving colored aleurone the factor Pgi was shown to be linked with either 
C or R, 

Formulas were developed for calculating linkage Intensities from Fa popu¬ 
lations involving complementary factors, one of wlilch is linked with a tliird 
factor. Sub.stituting observed frequencies in these formulas, an average value 
of 23.3 per cent of crossing-over is obtained. Evidence from crosses involving 
the factors for shrunken endosperm and for inhibition of red sterns* in the 
seedlings are held to show conclusively that the aleurone factor linkerl with 
pgi is R. The limited available data seem to indicate that the order of tin' 
genes is pgi-R-g-Ui, which if substantiated will materially increase the known 
length of this chromosome. 

X-rays and crossingover, J. M. Mavob and H. K. Svknson (Kcronce, 
(1923), No. ViOJf, pp. 124-126, fig, 1 ).—In continuing the study of the effects of 
X-rays on crossing-over in Drosophila melanogaster (E. S. It., 50, p. 529), the 
results of two additional experiments are reported between black and purple 
and puride and curved, factors located In the second chromosome. The cross¬ 
ing-over in these regions was found to be materially Increased by the treat¬ 
ment, especially in eggs laid more than three days after X-raying the females. 
The maximum amount of crossing-over occurred in eggs laid from 0 to'o days 
after the treatment, with gradual decreases up to the eighteenth day, when 
the females were destroyed. An accelerated development of the eggs is sug¬ 
gested as the cause of the increased crossing-over, and the results are com¬ 
pared with those on the effect of temperature on crossing-over as found by 
H. H. Plough. 

On the function of secondary sexual characters, J. C. Motpram (Sci, 
Prog. ILoMon}, 18 {1924)t No. 71, pp. 4^0-4 ^'^)•—A brief discussion of the 
importance of secondary sexual characters in the evolution of animal differ¬ 
entiation is discussed with .special reference to the naturally more attractive 
colors and actions of the less valuable sex In nature. 

Influence of heredity on sex control, J. S. Moore {Jersey Bui. and Dairy 
World, 43 {1924), No. 16, pp. 696, 607 ).—The offspring of certain cows In the 
Mississippi Experiment Station herd have indicated that there might be a 
tendency of certain individuals to produce one sex more frequently than others, 
and certain evidence was obtained to indicate that this condition was hereditary 
for a few generations. The offspring in future generations, however, did not 
bear this out. 

The factors governing the mammalian sex-ratio, A. S. Parkes ( 8ci. Prog. 
[London}, 18 {1924), No. 71, pp. 4^3-435 ).—This is a discussion of the factors 
governing the sex ratio in mammals. The ratio at conception is thought to be 
controlled by the sex ehromosones, but this may be modified by an unequal 
elimination of one sex by abortion or by absorption of fetuses or by a diff(T- 
ential post-natal mortality so that different ratios at birth and maturity may 
be observed. The effect of various factors, such as suckling, age of dam, 
etc., on the ratio are described as possible through an unequal elimination of 
the sexes. 

Sex ratios in poultry, F. £. Musserl {Poultry Bd., S {1923-24), No. 2, pp, 
72, 73).—Hn chicks of three breeds, 1,514 Single Comb White Leghorns, Barred 
Ilo<^s, and Single Comb Rhode Island Reds raised at the Nebraska Experiment 
Station were found to be 52.24 per cent males. The sex ratios of each breed 
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(luring the first and last half of the hat(diing season, while showing some varia¬ 
tion from the average, showed no significant differences. The sex ratios of 
the offspring of 4 Individual White IjCghorn males showed rather wide lluctua- 
tions from the total averages, going as low as 36 per cent of males in the 
offspring of one rooster and as high as 59 per cent of males in the offspring 
of another rooster. The author concludes from the data presented that the 
ehivanosome theory of sex determination is well grounded. 

The parthenogenetic development of eggs in the ovary of the guinea 
pig, li. Ix)En {SiHence, 58 (1923), No. U89, pp. 35, 36). —The author gives a 
general description of cases of parthenogonetic development of ova in the ovaries 
of guinea pigs which have now been found in over 30 animals at the Wash¬ 
ington University. Special efforts to cause parthenog(*netic develoi)rnent of ova 
in other guinea pigs have been unsucces.sful. 

Sterilities of wild and cultivated potatoes with reference to breeding 
from seed, A. 11. Stout ami C. F. Clark (U. S. Dept. Ayr. Bui. 1195 (1924), 
pp. 32, plfi. 8 ). —Varieties and se(Mllings of potatoes were grown at Prescpie 
Isle, Ide., and at the New York Botanical Garden, and the .several types of 
Ktiatlity were studied. 

Tlie iionblooming babit of the iiotuto with early abscission of the flower buds 
and flowers wlum grown under certain conditions is said to be a direct influence 
of environment. Varieties which bloom in profusion in northern Maine were 
rarely or never seen to bloom at the New' York Botanical Garden. This lialdt 
ai>poars to be a most docided limitation to fruit producti<*n. irrespective of the 
(Mindition of pistils and stamens when flowers are produced. Kelatively few of 
llu* cultivated varieties and seedlings produce viable pollen in (*onsiderablo 
•luantities and can function as pollen parents, and the Idgla^st i>otenc.v of 
pollen in these is de(!idedly low. Howev(»r, nearly all varieties, if not all, are 
able under conditicms of favorable blooming to produce seed balls in revsponse 
to pr<»i)er pollination with viable pollen. As a group the cultlvatt‘d potato 
vari(*tie.s exhibit a one-sided sterility wbitdi chiefly involves maleness. 

No conclusive evidence of a real physiological incompatibility in the fertiliza¬ 
tion of <*ultlvated varieties exists, hut there is positive evidence of such 
sterility in the wild spe<dos, Solanum ehacoensc. Fi of *9. fendleriX^. chacoensr 
appear to be completely imiK)tent as males and also as functional females. 
BiTHMllng fi'ouj .seed in potato(\s can best be undertaken when varieties bloom 
in profusion, under which conditions success in obtaining seeds depends 
< bielly on tlie use of viable pollen. According to this study, pollen in anthers 
of fully mature flow^ers of any one variety apix‘ars to be very constant in 
(inantity, range of abortion, general character, and viability. The production 
of tulKu-s In which much food Is stored does not seem to directly influence and 
prohibit the formation of fruit by the potatov 

A fertile mare mule, W. L. Stangel (Breeder's Gas., 85 (1624), A'o. 3, 
p. 77, fig 1 ). —^An a(*count is given of a mare mule that produced a foal wlien 
bred to a jack, and later, at the Texas Experiment Htati(m, produced another 
foal when bred to a saddle stallion. 

A universal card system for family pedigrees, H. J. Bankicr (Jour. 
Heredity, 14 (1923)t No. 8 , pp. 352‘->i58, figs. 5). —A system of uniform card 
locords of family pedigrees Is suggested in which It Is only nwessary to have 
separate cards for males having children. 

FIELD CBOFS. 

Field experiments In electrocuJture, V. H. Blackman (Jour. Agr. Bci. 
[Hfiffland}, 14 (1924), No. 2, pp. 240-267). —Experiments, reported in part from 
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another source (E, S. R., 49, p. 224), are described in greater detail. Earlier 
tests have been noted (E. S. R., 37, p. 336). 

The mode of action of the current in producing increased growth and yield 
is held to be still obscure. In several cases the electrified field crops exhibited 
u deeper green lint than that of the controls, and it has been shown that in the 
case of the coleoptile of barley minute electric currents are able to bring about 
an increase in the rate of growth. The effect of the discharge seems to be of 
the nature of a stimulus. The additional energy available from the current is 
too small to have any direct effect, since it is only about xoJif or less of the 
energy which the plant obtains from sunlight. There is no evidence that 
gaseous products of the discharge play any part in the stimulation of growth. 
The additional supply of nitrogen brought to the soil from oxids of nitrogen 
produced as a result of electrification must be exceedingly small. 

Pot culture experiments with an electric discharge, V. H. Blackman 
and A. T. Legg {Jour, Agr, 8 cL [England], 14 {1924), No. 2, pp. 268-286, 
pi. 1). —^The principal findings in pot cultures with wheat, barley, and corn, 
already extensively noted (E. S. R. 50, p. 131), are held to harmonize with the 
results of field experiments reported above. 

[Agronomic experiments at Forli, Italy], A. Sintoni, A. Dragiiei'tt, M. 
SoAVE, and 0. Bocchi (In R. Lalorgiorio Autmionw di Chimica Agraria Forli. 
Annuario, 1912-1921. Piacenza: Fed. Hal. Consorzi Agrari, 1922, pp. 29-99, 
137-199, figs. 9). —Experimental work with field crops reported on from the 
Agricultural Experiment Station and Autonomous Agricultural Chemical Lab¬ 
oratory at Forli, Italy, includes studies of the characteristics, adap'tatlon, 
resistance to lodging (E. S. R., 48, p. 232), and physical and chemical charac¬ 
ters of the grain of varieties and selections of wheat; selection work with 
wheat, corn, and alfalfa; variety trials with corn and potatoes; fertilizer tests 
with wheat and sugar beets; analyses of sugar beets in successive growth 
stages and of corn grain; and observations on several instances of viclnism in 
wheat 

[Field crops experiments in India, 1922—23] {India [Dept. Agr.] Rev. 
Agr. Oper., 1922-23, pp. 2-29, 80-36, 4^-49, 57-59, pis. 2). —Investigations with 
field crops (E. S. R., 49, p. 526) carried on by the Imperial and Provincial De¬ 
partments of Agriculture in different centers in India are summarized for the 
year 1922-23. 

Monographs on grasses— 1, Lollum [truns. title], J. Hessing {Meded. 
Landbouwhoogesch. [Wagcningen], 25 {1922), No. 1, pp. 72, pis. 19, figs. 2 ).— 
This monograph deals with the botanical relationships and characteristics of 
Lolium and the species L. temulentum, L. renu>tufn, L. perenne, ai)d L. multi- 
fiorum. 

The grasses of Hawaii, A. S. Hitchcock {Mem. Bernice Pauahi Bishop Mus., 
8 {1922), No. 3, pp. [5]-{-101-230, pis. 5, figs, 110). —^This account of the grass 
flora of Hawaii, prepared for publication by the U. S. Department of Agricul¬ 
ture, contains descriptions of the genera and species with notes on the distribu¬ 
tion and agricultural status of the species, keys to the tribes and genera, and a 
general discussion on ecological areas, agricultural grasses, and native and 
introduced species. A catalogue of specimens cited Is Included, together with a 
list of new species and new namei?. 

Effect on permanent pastures of treatments with limestone and acid 
phosphate as measured by the quantity and quality of the vegetation 
produced, E. B. Barnes {Jour. Amer. Soc. Agron., 16 {1924)^ No. 4, pp. 241-- 
251 f figs. 2). —^About 400 lbs. of acid phosphate and 2 tons of limestone per 
acre were applied to pasture fields in experiments conducted by the Ohio State 
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University in four counties In southeastern Ohio, and yield data and botanical 
and chemical analyses of the resulting growth were obtained. 

The total vegetation produced per acre on the treated portions of these pas¬ 
ture fields was from three to five times as much as on the untreated portions, 
except where the sod had been injured by moles during the previous winter, 
and from five to seven times as much crude protein was produced per acre on 
the treated as on the untreated portions The vegetation on the fields which 
had much Japan clover in the turf showed a greater percentage gain In both 
calcium and phosphorus content as a result of the treatment than did the 
vegetation on a field of the same age but containing no Japan clover. The 
vegetation on the field which Included a large amount of sweet clover was found 
to contain, as a result of the treatment, much larger percentages of both cal¬ 
cium and phosphorus than did that on the untreated area. Where the principal 
legumes were red clover and white clover, the treatment did not materially 
influence the percentage content of phosphorus in the herbage, but did greatly 
augment the amount of vegetation produced. 

The immediate effect of treatments of limestone and acid phosphate on 
“ worn out ” pastures in southeastern Ohio seems to l)e a marked increase in 
tlie percentage of legumes, followed later by a renewal of the blue grass sod, 
whicli does not reach its optimum until a1^ least the end of the fourth summer 
after treatment. The greatest dilTerence in chemical composition between the 
vegetation produced on treated and untreated portions of the same field Is ap¬ 
parently found in the percentage content of nitrogen. The percentage Increase 
In the content of calcium in the vegetation as a result of an acid phosphate 
and limestone treatment is greater tlaui the percentage increase in its content 
of phosphorus. 

Lawns, links, and sportsflelds, J. MacDonald {Tjondon: Country Life, 
Ltd.; New York: Charlen Serihner^a Sons, 1923, pp. JX+7S, pis, 8, figs. f8).— 
l>esigned primarily for the British Isles, this book deals with methods and 
practices for establishing and maintaining lawns, golf courses, tennis coxirts, 
bowling greens, croquet lawns, cricket gro\inds, and fields for football, hockey, 
and polo, liawn pests are also touched on. 

Root development of Inceriic, B. M. Davis (iV^cir Zeal, Jour, Agr., 28 
(1924), No. 3, pp. 119, 180). —The root development of alfalfa under varying, 
(•(Editions of water supply and fertility was studied at Canterbury University 
(College. Different series of plants received equivalents of 15, 30, and 60 in. 
of rainfall per annum, resi^ctively, and were given superphosphate at the 
rate of 2 cwt. per acre and untreated. Examinations were made after 4, 8, 
and 20 weeks from germination. 

The main taproots of plants n>ceiving fertilizer penetrated deeper than 
those of untreated plants when both lots rec*eived 30 and 60 in. of rain, whereas 
the reverse was true with 15 in. of rain. The laterals and taproots were 
somewhat smaller in diameter In the plants receiving fertilizer than in those 
receiving none. No regular difference was ascertained as regards the diameter 
quotient, 1. e„ the relative diameters of cortex and conducting tissues. An 
increased amount of root was seen to develop in the surface soil in the case 
of those plants receiving fertilizer. The reverse was true in this investigation 
for the 20-week plants. Superphosphate did not result In the production of an 
Increase in the total root production, but seemed to exercise a depressing 
effect when combined with either heavy or light rainfall. 

Application of superphosphate did not alter the efficiency of the roots with 
30 in. of rain, whereas the efficiency became very much greater wltli 15 and 
30 in. Superphosphate adversely affected the germination of the seed. 
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Winter hardiness of medium red clover strains, A. C. Arny (Jour. Amer. 
aVoc?. Agron., 16 (1924) j Ao. 4, pp. 268-278). —In comparative trials at the 
Minnesota Experiment Station, medium red clover seed produced in the 
northern tier of the Nortli Central and the Nortii Intermountain States 
l?ave uniformly low percentages of winterkilling and avera/jed good yields 
of hay in both the first and second cuttings, while seed grown in Tennessee 
and Oregon did not give as uniformly satisfactory results as that produced 
farther nortlu Strains coming from northern Europe winterkilled to a greater 
extent tlml the northern grown native strains, but on most of the plats enoilgh 
vig<n*ous plants remained to give good yields. A strain from Australia was 
more variable in behavior than the northern European strains. Strains of 
inedinin red clover seed iiroduced in France, Chile, and Italy wlntorUilled 81, 
89.5, and 93.8 per cent, respectively, and no measurable yields of hay were 
obtained. Tlie value of northern grown native strains for the northern tier 
of States is emphasized. 

Improvement work with corn at the Experimental Station for Corn 
Culture of liergamo ftrails, title], T. V. Zai>i>aroli (Italia Agr., 60 (1926), 
No. 12, pp. 440-4'^8, figft. 14; also Hevgaino i^taz. Spov. MaiscoU. [Pi/b.] 3 (1923), 
pp. 15, figs. 14)^ —The i>rogress of breeding work with corn at Bergamo, Italy, 
is reported, with a discu.ssion of the inheritance of abnormiiUties appearing 
among the progeny of self-iK)lIinated ears. 

Cotton production: Factors affecting earliness and yield, (\ P. Bj.ack 
wiorx and T. S. Buie (South Carolina Sta. Bui. 219 (1924), Pt>- 48, figs, 9).— 
Variety and fertilizer experiments and fruiting studies concerned witli the pro¬ 
duction of an early crop of cotton in South Carolina arc reported in detail. 
See also earlier accounts (E. S. li., 50, pp. C37, iUlS, 630). 

Fertilizer tests on seven leading soil types in the State showed a properl.N' 
balanced fertilizer to produce the earliest crop and highest yield, with appU- 
\*ation of 600 to 800 lbs. per acre giving the most profitable returns. Nitrogen 
was the prime limiting factor in cotton production, and phospliorus was the 
next. Both influenced the earliin‘ss of the crop. Small amounts of potas,slum 
increased the yield, wliile heavy applications tended to delay maturity and 
reduce the yield. Sodium nitrate as side dressing gave the best results in 
1923 when applied 10 days after chopping, each increase in the rate of appli¬ 
cation up to 300 lbs. per acre—the maximum applied—augmenting the yield. 
Sodium nitrate and ammonium sulphate gave the best results as a <lressiug 
to cotton, and ammonium nitrate was also very stisfactory. 

During four years Cleveland (Piedmont) gave the highest average yield at 
Olemson College, and Dixie-Triumph, Cleveland (Coker), and Cleveland (Wan- 
iiamaker) at the Pee Dee Substation, while at the Coast Substation, under 
heavy boll weevil infestation for three years, the best average yields were 
made by Cleveland (Coker) and Cleveland (Wannamaker). Tlje best long 
staple variety has had a higher acre value, as an average of tlie past four years, 
than the best short staple variety, but if the average yield.s and present premium 
on long staple are considered, the short staple is more valuable per acre. 
Bather close spacing of cotton has given the best results. 

Detailed fruiting studies of the cotton plant in 1923 showed that, while 
Cleveland did not begin blooming as early as some varieties, by midseason and 
until the end of the year it had set more lint cotton per stalk than any other 
variety. Sugar Loaf and Cleveland had the shortest boll periods. Bolls from 
early season blooms developed more rapidly than those from late blooms. 
Stripping all squares from plants in different stages of growth seemed to 
jBtimulate blooming, but fewer of these late blooms matured. Rates of bloom¬ 
ing oii fertilizer plats were in almost direct relation to final yields. 
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Cotton growing: In South Africa, G. F. Keatinok {London: Empire Vofton 
Orovnng Corporation^ 192St pp, 67, pi. 1 ),—Based on a survey, historical, en- 
vir(»nnientul, agricultural, and economic factors concerned in the production and 
marketing of cotton in South Africa are reviewed, and the characteristics of 
present and potential cotton districts are described. Investigational work, 
insect pests, and plant diseases and the prospects of the industry are commented 
on briefly witli recommendations. A note on cotton growing in the Transvaal 
east of the Drakensberg Mountains is appended. 

A preliminary study of the demand for various types of Indian cotton, 
H. C. Hurt {[Indian Cent. Cotton Com., Bombay] Bui. 2 {1028), pp. [i]-\~28, 
pis. 6 ).—In this edition of a report noted earlier (E. S. R, 40, p. I'll), the 
statistical inattcT is revised and brought up to date. 

The moisture relations of cotton, A. R. Ubquiiart and A. M. Williams 
{J07/r. Tc.rUlc Inst., 15 {1924), No. 3, pp. T1S8-T148, Studios of the 

liygr(>acojac properties of cotton were made under the auspl<‘es of the British 
Cotton Industry Research Association. 

Raw cotton diied by heating at 110° 0. (230° F.) was found to lose more 
weight tlian that dried in a vacuum desiccator over phosphorus pentoxid at an 
average of ITi”. This might l>e due to the loss of some constituent of the 
noncelliilose iini>urltles of raw cotton, for so far as loss of weight was con¬ 
cerned soda-boiled cotton sliowed no difference between the two methods. 

Investigation of the moisture relations of raw and soda-boiled cotton at 
20° showed that the moisture regain of cotton in equilibrium with any at- 
ni(»splier(‘ dei>ends on the condition of the cotton previous to its introduction into 
that atmosphere. Tiie moisture regain of cotton <lepends on its previous heat 
treatment, heating to a higli temrverature reducing the <*apacity of the ma¬ 
terial t() al>sorl» water. Soda-boiled cotton takes up considerably less water 
in absorption and slmws a greater hysteresis than raw cotton. 

tloitoii liber length v, stapling length, H. B. (Jordon {'VcHilc World, 64 
(1028), No. 15, pp. 30, 41 , 43, 45, figs, g).—The average length of fibers M'as 
determined in a number of samples of raw^ cotton and in yarn and cloth made 
from som<* of them. The average length of fil)ers in raw American cottf>n 
appeared to be essentially tiie same as the staple length. The decrea.se in 
length of fiber iu manufacture soiuimI very slight, probably 0.02 in. Nearly 
the same variation in length of fiber was found in samples of long and short 
staple American cotton. 

The advantages and disadvantages of measuring individual fibers and staples 
of fil)ers in determining the length of staple cotton from which goods art' 
made are discussed. 

Some physical tests on sized yarns, A. E. Owen {Brit. Cotton Indus. 
Research Assoc., Shirley hist. Mem., 2 {1023), No. 21, pp. 263-277, pi. 1, figs. 
13 ).—Unsized cotton yarns and similar yarns variously sized were compared 
with regard to their ability to resist oscillating tensions in this contribution 
from the British Cotton Industry Research Association. An improved form 
of oscillating stress tester was employed. 

Sizing was found to greatly enhance resistance to repeated variations of 
tension, and It is inferred from the material examined that the differences in 
the extent to which this property Is given by different size mixings are prob¬ 
ably slight compared with variations due to inherent differences between 
samples of yam of reputed equality and are therefore of no practical 
significance. Measurements of extensions produced in sized and unsized yarns 
by oscillations of tension exhibit, when expressed in the form of curves, a 
striking qualitative difference which is interpreted as indicating a cementing 
action of the size. The apparent equality of different sizings is explained on 



236 


EXPERIMENT STATION BEOOBD. 


[VdI. M 


the assumption that In all cases the cementing action is complete or on the 
average equally approximate* The increased resistance to the deteriorating 
effect of oscillations of tension which results from sizing is shown to be accom¬ 
panied by a reduction in the ultimate extension of the yarn^ another desirable 
quality. 

Notes on American Jjespedezas, S. F. Blaicb {Rhodora, 26 (1924)* S02f 
pp. 25-S4f flffs, 2), — L. procumbens elliptim^ L. violacea prairea^ L, stuevei, 
L. stuevei angustifolid, L. frutescens^ L, intermedia hahnih and L, hirta 
appreasipilU are discussed briefly. * 

liist of names of the Tarieties of the potato known to have been grown 
or tested In Great Britain, together with their synonyms (Scot, Bd. Agr, 
Miso. Pub, 4 (1924), PP- 50 ).—This list Includes 496 distinct potato varieties, 
741 synonyms, and 464 varieties regarding which no information is available, 
with immunity from wart disease indicated. Abundance has 95 synonyms, 
Arran Chief 15, British Queen 75, Duke of York 31, Great Scot 11, King Ed¬ 
ward VII, 13, Myatt Ashleaf 14, President 10, Sharpe Express 19, Snowdrop 
10, and Up-to-Date 175. 

Improvement of rice [trans. title], N. Novelli (Oior. Risic.j 14 (1924), 
No. 2, pp. 11-99, figs. 19). —The characteristics and behavior of a number of 
improved^ varieties of rice are described. 

Sorghum: Its history and uses, A. Piedallu (Le Sorgho: Son HUtoirc, 
ses Applications. Paris: Challaniel, 1923, pp. VIIJ+389, pis. 16, figs. [TiJ).— 
This volume deals with the history, botanical relations, classification, geo¬ 
graphical distribution and adaptation, cultural requirements, uses, and para¬ 
sites of the sorghums, including the sorgos, grain sorghums, Sudan grass, 
Johnson grass, and broom corn. Attention is given the toxic principles of 
sorghum, use of sorghum in making paper pulp, sorghum grain and flour, 
sorghum beer, and the coloring matter of sorgo and the techinque of dyeing. A 
comprehensive bibliography is appended. 

The sorghums in Arizona, G. E. Thompson (Arizona Sta. Bui. 98 (1923), 
pp. 41'^5, figs. 8), —Cultural methods, field practices, varieties, and environ¬ 
mental conditions considered suitable for growing the grain sorghums, sorgos, 
and related crops under irrigation and dry farming in Arizona are dis¬ 
cussed, with remarks on uses and diseases. 

Soybeans: Their culture and uses, C. F. Noll and R. D. Lewis (Penn¬ 
sylvania Sta. Bui. 187 (1924), PP- 15, fig. 1 ).—Investigations with soy beans 
are reviewed, with varietal and cultural recommendations. The experimental 
results, excepting several years of varietal comparisons, have been noted in 
detail (E. S. R., 45, p. 433). 

Comparative experiments with sugar beets in Czechoslovakia [trans. 
title] (Ztschr. Zuckerindus. Gechoslovak. Repub., 48 (1923), No. 12, pp. 89-95; 
48 (1924), No. 13-14, pp. 97-Jfdi?) .—Eight varieties of sugar beets were grown 
in comparison In five localities in Bohemia and in three in Moravia. The Schrei- 
ber variety led In average yi^ds and sugar production, being followed by Dobro- 
witz and Zapotil. Dippe possessed the maximum average sucrose content 
Dobrowitz showed the greatest resistance to premature seed production, with 
Schreiber, Zapotil, and Strube following In order, 

Experiments with varieties of sugar cane, 1020—22, together with a 
summary of the results from 1017-^2, H. A. Tempany et al. (Mauritius 
Dept. Agr., Oen. Ser., Bid. 30 (1924), ed., pp. 14). —^Extensive varietal 
trials (E. S. R., 46, p. 535) throughout Mauritius during the period 1917-1922 
have shown the reliability of D/109, R. P. 8, R. P. 6, 33/231, D. K. 74, B. 6308, 
65/1182, 65/453, POJ 213, R P, 78, B, 8450, B. 8390, 188^^, 33/187, 88/65, and 
15®*.<M. 2817, M. 2117, and M. 2316, with average yields of about 6.64, 6.25, 
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Mild 5.72 tons of sucrose per acre, resfieetlvely, led the varieties tested in 
1920-1922. Tabular descriptions are given for seedlings and varieties com¬ 
pared. 

Statistics on the distribution and production of sugar cane varieties in 
Java in 1923—124 [trans. title], J. van Harrkveld (Arch. Suikerindus. Neder¬ 
land. IndiCy Meded. Proefnta. Java^Suikerindus., 1924, ^o. 1, pp. 24 )>—^The 
tabulations supplement similar data reported earlier (E. S. R., 50, p. 32). The 
leading varieties included EK 28, DI 52, 247 B, EK 2, 100 POJ, 90 P, SW 3, 
2714 POJ, and 2725 POJ, occupying, respectively, 43.5, 22.5, 12.5, 6.25, 1.5, 3, 3. 
2.25, and 0.5 per cent of the total acreage planted to sugar cane in the island 
of Java. 

Report of the committee appointed by tlie treasury to enquire into the 
industry of tobacco growing in Great Britain, N. B. Young et al. {London: 
Govt., 192S, pp. 25). —Consideration of historical facts', effects of legislation, 
varigus attempts at revival by means of state aid and other methods, and 
the present condition of the home industry led to the view that nothing more 
than a low grade tobacco will be grown generally in Great Britain. Foreign 
competition, the capital expenditure required, and, except on limited areas, 
better existing crops combine to restrict Its culture. 

The determination of the species of vetch from the size of the hilum 
[tran.s. title], W. Swederski {liocz. Navk Rolnicz., 11 (1924), No. i, pp. 44- 
51). —Studies by the author suggested the value of the relation between the 
size of the hilum and the circumference of the seed, tabulated for 52 species 
of Vida, In differentiating seed of different species of vetch. 

Development of wheat plants from seminal roots, T.. P. Locke and J. A. 
Ci^ARK (Jour. Amer. Soc. Agron., 16 {1924), No. 4- PP- 261-268, figs. 4). —Under 
normal conditions seminal or seed roots and coronal or permanent roots are 
diweloped by the wheat plant. In instances cited in this contribution from the 
Bureau of Plant Industry, U. S. D. A., physical conditions were observed to 
prevent or delay the development of the permanent roots. At Nephi, Utah, in 
3919, packing, drying, and crusting of the soil prevented normal development of 
the permanent roots, and at Woodward, Okla., in 1922, extremely dry surface 
soil prevented penetration of the permanent roots. Under these conditions the 
seminal roots are said to have furnished sufficient moisture to maintain the 
growth of the wheat plant to maturity, or until rains occurred and permanent 
roots developed normally. 

The tillering of wheat [trans. title], D. Vigtani {Staz. Sper. Agr. Ital., 56 
{1923), No, 7-9, pp. 341-350). —Twenty-eight varieties of wheat grown In Italy 
were compared and classified as to tillering power. 

Colloidal properties of winter wheat plants in relation to frost re¬ 
sistance, R. Newton {Jour. Agr. Soi. [EnglandL 14 {1924), No. 2, pp. 178-191, 
pl. 1, figs. 2). —Further Investigations on the nature of frost resistance in 
winter wheat (E. S. R., 47, p. 38), which have been carried on during the sea¬ 
sons of 1921-22 and 1922-23 at St. Paul, Minn., and Edmonton, Alta., are re¬ 
ported in part The following varieties of winter wheat were used, named in 
order of their winter hardiness: Minhardi, Buffum, Turkey (Minn. No. 1487), 
Kanred, Super, and Fulcaster. From their behavior at St. Paul, the first two 
may be classed as hardy, the next two as semlhardy, and the last two as non¬ 
hardy. 

Certain colloidal properties of winter wheat plants were found to be closely 
related to frost resistance and to provide indexes of hardiness which may have 
practical application in the breeding and selection of hardy varieties. The 
Imbibition pressure of fresh leaves In the winter-hardened condition was found 
in most cases to be directly related to hardiness. The volume of press Juice 
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obtained per 100 gm. of hardened leaves was inversely proportional to the 
Jiardiiiess of a variety. This volume is largely determined by two hardiness 
factors, the dry matter content and the imbibition pressure of the leaves. When 
unliardened leaves were used, no relation could be found between imbibition 
pressure or volume of press juice and hardiness. 

The imbibition pressure of hardened leaves appears to depend on tlie physi¬ 
cal state of the cell colloids characteristic of living tissues, since this property 
was lost when the tissues were killed. The moisture content of hardencMl 
tissues temfs to be inversely proportional to hardiness. There is some evidence 
that in hardy varieties it fluctuates less with changes in weather conditions, 
and a possible explanation of this as a colloidal property is suggested. The 
quantity of hydrophilic colloids contained in the press juice, as measured by 
its effect on the activity of water, was found to be directly proportional to 
hardiness. 

Control of imported seeds and plants, J. N. Wuittet {Agr. Oaz. N, 
WaleSy 35 (1924)^ PP- ltO-114 )^—Tlie metliods adopted in New South 

Wales to control the importation of seeds and plants arc outlined bj*i('ti.\. 

Dodder and its removal from clover seed, C. B. Saundeks (Jovv, Min. 
Agr. [Gt. ilrit.], 30 (1924), No. 10, pp. 928-931 ).—Examination of the retfonis 
of the Official Seed Testing Station for England and Wales reveals that small 
seeded dodder, Cuacuta trifolU (E. S. 11., 49, p. 530), is probably decreasing 
in England owing to the greater attention paid to cleaning. 'Phis seed can b(‘ 
easily removed from red clover by screening. Large seeded dodder (forms of 
0 . raccmom) appears to be increasing and may possible be gradually acclima¬ 
tizing itself. It can not be easily removed from red clover by screening, but 
a new t^rocess of magnetic separation, outlined in this article, se(?nis to promise 
a simple .and economic means of overcoming this difficulty. 

HOETICIILTTIRE. 

The? growing of plants from seeds, E. Ben ary (IHv Anzvcht fJrr Pfianzrn 
am Samvn im Garienbau. BcrHn: Paul Pare//, 1923, 3. ed., rev., pp. y/7/-j- 
355 ).—This book comprises a general discussion of vegetable and ornamenial 
plant growing. 

The quality of packet seed on sal© in Now York, M. T. Munn and E. F. 
Hopkins (New York State Sta. Bui. 507 (1924), pp. 3-23 ).—Germination tests 
with vegetable seeds taken from 347 sealed packets obtained in open markets of 
the State showed 23 per cent of the packets to contain sucli poor quality seed 
as to be worthless for planting. In general, all the seeds originating with a 
single dealer or seedsman, were of the same standard of quality, indicating a 
correlation between the character of the seedsman and the character of his 
product. The autliprs urge the necessity of a State seed law to enforce the 
labeling of vegetable seeds and to provide for their official examination. The 
results of the tests are presented in tabular form. 

[Horticultural investigations at the Cap Kouge, Que., Experimental 
Station], G. A. Langelieb (Canada Expt Farms, Cap Rouge (Que.) Sta. Rpt. 
Supt. 1922, pp. 19-61, fig. f).—dn this report, consisting chiefly of varietal data 
on fruits, vegetables, and ornamentals, there are included the results of miscel¬ 
laneous tests. 

Yield records taken on 89 individual plants of the Donald Elmira asparagus 
showed a great range in productivity. Individual plant selection of the Pencil 
Pood garden bean resulted In the isolation of productive strains which showed 
a tendency to maintain this superiority. Five years' studies In the thinning 
of garden beets indicated that 2- and d*in. spacing is the most favorable in 
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respect to yield. Plant selection with Danish Roundhead cabbage yielded a 
Jilgh-produclng strain. Chantenay carrots thinned to 1 in. apart were more 
productive than those thinned 2 or 3 in. A comparison of soil, boards, and 
paper for blanching celery showed the highest returns and quality from soil 
banking. Onions thinned to 2 in. in the row were more productive than those 
at 1 or 3 in. Two in. also proved tlie best spacing for parsnips. 

. An early maturing selection from Earliana tomato proved so satisfactory as 
to be designated under the name Capiana. Tomatoes trained to horizontal 
wires were more productive than plants trained to stakes. Unpruned tomatoes 
gave more than twice the yield of plants pruned in various ways. 

[Horticultural investigations at the Ste. Anne de la Pocati^re, Que., 
Experimental Station], J. A. Stk. Marie {Canada Expt. Farms, Ste. Anne de 
la Pocatidre {Que.) Sta. Rpt. Supt. 1922, pp. 12-2Ji). —This report consists 
l.‘jrg('ly of data taken in miscellaneous cultural and varietal tests with fruits, 
vegetables, and ornamentals. Hollow Crown jmrsnips thinned to 2 in. between 
plants yielded more than those thinned to 3 or 4 in. Similar results were 
secured with carrots and i)^ts, indicating that reasonably thick plantings are 
preferable. In a comparison of pruned and unpruned tomato plants, the un- 
pruned greatly outyiolded the others. 

[Horticultural investigations at the Dahlem Station], Kocus and H5stek< 
MANN (Landw. Jahrh., 57 {1922), Erffanzunffsh. 1, pp. 68, 69, 112-116, fig. 1 ).— 
Attempts to preserve ripe tomatoes by placing them in dry salt and in various 
salt solutions failed to give satisfactory results. In dry salt the fruits shriveled 
l»adly and took on an extremely bitter, salty taste. In salt solutions the 
lomatoes also took on a salty flavor and became soft, but held their shape. 
Soaking in fresh water failed to remove the salt, and the original flavor was 
found to be completely lost. 

An investigation of the value of increasing the carbon diox id content of 
greenliouse air indicated that yields of cucumbers could be favorably influenced 
l>y such treatment. The growth differences between the treated and control 
plants were, however, insignificant. The leaves of the carbon dioxid treated 
I>lants were of a slightly more intense grc'en color. In respect to yield, the 
greatest differences occurred during the first 16 days of production. 

More vegetables from the home garden, F. W. Gkibk and V. R. Bosweli. 
{Md. IJniv. [Agr.'l Ext. PiU. 34 {1924)f PP- 76, pi. 1, figs. 14). —In connection 
with a general discussion of garden planting and care, brief cultural directions 
are given for specific vegetables. 

Culture of asparagus, F. H. Haix {N. Y. Agr. Col. {Cornell) Ext. Bui. 8t 
{1924), pp. 12). —This comprises general cultural information. 

The effect of the depth of planting upon the development of asparagus 
[trans, title], A. Petit {Rev. Hort. [Pam], 96 {1924), No. p. 8^/).—Records 
taken upon the development of asparagus planted at various depths ranging 
from 10 to 40 cm. (3.9 to 15.7 in.) showed the greatest development of both 
roots and tops on those plants set at 25 cm. 

Onion growing in North Dakota, A. F. Yeager {North Dakota Sta. Bui. 
17S {1924)f pp. 12, figs. 7).—^Although consisting for the most part of general 
cultural Information, data are presented on miscellaneous tests. A comparison 
in 1922 of onion sets and seed of three-varieties showed that seed slightly 
out-yielded the sets in two Instances. In^three out of four years transplanted 
onions greatly outyielded seed onions. However, it was emphasized that the 
cost of growing transplanted onions is excessive. Time of planting tests in 
1921, 1922, and 1928 shuwed that early sowing is an important factor in the 
production of large onion yields. 

105791^24-4 
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New fruits, R. Wellington (N. Y. Btate Hort, Soc, Proc., 69 pp. 66^ 

72 ).—Descriptions are presented of several new varieties of fruits, many of 
which were developed at the New York State Experipient Station and which 
are deemed of promise for the fruit growing industry. 

Fruit stocks [trans. title], G. Fighter and B. Ueinisch (Molers Deut. 
Oart. Ztg., S7 {1922), Nos. 22, pp. 178-^175, figs. 4; 28, pp. 184-187, figs. 8).— 
This is a general discussion of stocks for various deciduous fruits, Including 
the apple, pear, plum, peach, cherry, and apricot. The author points out the 
various influences which the stock exerts upon the scion and urges the use of 
clonal varieties of stocks in order to overcome variability. 

[Horticultural Investigations at the Geisenheim Station], B. Jungb, 
K. Kroemee, and Kramer {Landw. Jahrh., 57 {1922), Ergdnzungsl). 1, pp. 17-21, 
59S2 ).—A comparison of nine trees of the Madame Verte apple propagated 
from a high-yielding parent with nine other trees propagated from a low- 
yielding parent showed at the end of the first 15 years no significant dif¬ 
ference between the two groups, leading to the conclusion that the original 
differences in parents were due either to soil or stock variability. 

Data are presented upon the date of fruit bud formation in several varieties 
of apples, pears, and cherries. 

Orchard spraying, D. M. Peairs and E. G. Sherwood {West Virginia Sta. 
Circ. 86 {1924) 1 PP- ^0 ).—General information is presented on the preparation 
and application of various spraying materials for the control of insect and 
fungus pests. Spray calendars are included for the apple, peach, and plum 
and cherry. 

Successful spraying and how to achieve it, P. J. Fryer {London: Ernest 
Benn Ltd., 1923, pp. 154, 1^0^- S2 ).—A handbook of general information for 
the fruit grower, presenting information relative to spraying materials, their 
preparation, application, and particular uses. 

The use of nitrogen in the apple orchard, H. D. Hooker, jr. {III. State' 
Hort, 8oc. Trans., n. sen, 56 {1922), pp. 176-193 ).—In addition to discussing 
the growth and fruiting responses of tlie apple tree to nitrogen fertilizers, 
the author makes practical suggestions for their use. 

Flesh collapse in apples {Fruit World Australasia, 25 {1924)^ 4t P* 
175 ).—A preliminary report upon cold storage experiments carried on by the 
Cawthron Institute at Nelson, New Zealand. 

Stunner apples picked in three stages of maturity showed the smallest 
percentage of flesh collapse in immature fruit. However, the author points 
out that care should be taken not to pick fruit so early as to interfere with 
its ultimate market quality. No differences were observed whether apples 
were stored in tightly or loosely boarded containers. Mature Sturmer ap¬ 
ples placed immeidlately in cold storage showed markedly less collapse than^ 
similar fruits held outside in cool sheds for several weeks previous to storing. 
Determinations of carbon dioxld in the storage chambers showed a maximum 
of 1.6 per cent The percentage in closely boarded cases was identical with 
that in the atmosphere surrounding the cases. No accumulation of carbon 
dioxid was found in any part of the storage rooma 

Twent|^ years* profit from an apple orchard, U. P. Hedrick (N. Y. State 
Hort. Soc. Froo., 69 {1924), pp* 59-65 ).—^The completion of the second decade 
(B. S. R., 81, p. 46) of a study of the cost of production in a western New 
York Baldwin orchard (trees 47 years old) showed an average yearly net 
profit per barrel, graded and ungraded stock, for the entire 20 years of $1.61. 
The net profit per acre for the same period was $120.71. The average yield 
per acre for the period was 118.86 bbls. and the average per tree 4.89 bbls, 
Iz^concludlng, the author points out that the results have been obtained under 
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rather Ideal conditions, with careful and economical management and with 
trees In the prime of their life. 

Pear pollinatioii^ W/P. Tufts and G. L. Philp {California Bta. Bui, S7S 
(1923), pp. S-S6, figs. 11), —Pollination studies carried on over a period of 
years with the Bartlett and other pears indicated that several factors are con¬ 
cerned in the successful setting of fruit. Although all the varieties studied 
produced abundant pollen, several were found to be self-sterile or partially 
so. Apparently all varieties were benefited by cross-pollination, larger crops 
being obtained and the fruit showing a tendency to cling better to the tree. 
Certain parental combinations were found to be more successful than others. 
The environment under which trees were grown exerted an infliience on 
pollination, for example, the Bartlett pear, almost entirely self-sterile in the 
Sierra Nevada foothills, was able to produce fair crops of fruit in the 
interior valleys and along the coast. Winter Nelis proved to be the most 
satisfactory variety for pollinating Bartlett under the various environments 
studied. Bartlett itself was in all cases a capable pollinizer for other 
varieties. 

That pear pollen is usually of strong viability was shown in tests repeated 
over a period of years, in which pollen of several varieties grown in a 12 
per cent cane sugar solution gave negative results In only three of many tests. 

Thinning investigations with the peach [trans. title], A. Manaresi and 
A. Buunort {Blaz, Bper. Agr, Ital,, 56 {1923), Ao. 7-9, pp. 401-4U)- —Twenty- 
eight peach trees of the Amsden variety, 7. 4, and 3 years of age, blossoming 
March 18, 1921, and thinned on May 10 when the fruits averaged 4 gm., 

I ailed to yield sufficiently larger fruit or^croiis of fruit to justify the expense 
of thinning. The average weigiit of fruits harvested from the thinned trees 
was 50.4 gm. and that from the control trees 51.6 gm., while the total weight 
of fruit from the respective groups was practically identical. From the date 
of the first thinning, May 10 (4 of the 7-year-old trees were thinned a second 
time, June 4), to harvest there dropped from the thinned trees 38.9 per 
cejit of immature fruit and from the control trees 39.3 per cent, leading the 
authors to suggest that June drop is a physiological phenomenon occurring 
quite independent of external treatments. In that unthinned trees w^e quite 
as vigorous at the end of the season as thinned trees, tlie authors failed 
to sef3 any significant advantage from thinning under the conditions obtaining 
in the experiment. 

The yield of budded cacao, S. C. Harland {Trap, Agr, [Trinidad), 1 
{192i), No, 5, pp. 66S9). —Statistical analyses of records obtained by the 
Trinidad Department of Agriculture at River Estate upon the progeny of high- 
aud-low-yielding cacao trees showed no correlation between the yield of a parent 
and the mean yield of its budded offspring. The lowest yielding progeny was 
derived from a high-yielding parent, and, reciprocally, the highest yielding 
l)rogeny was obtained from a mediocre mother tree. That environment (soil 
conditions, etc.) was not the principal cause of the differences in yield was 
indicated by the fact that the yield of the lowest producing progeny was de¬ 
cidedly below the average of the nine progenies comprising itself and contigu¬ 
ous neighbors. The yield of the highest producing progeny, on the other hand, 
was much above that of the average of its immediate group. 

Rxpeiiments in citras fruit storage, D. B. Adam {Jour. Dept. Agr. Victoria, 
^1 {1923), No. 5, pp. 307-^17, figs, »).—As a result of investigations with the 
Washington Navel and Valencia oranges, the author concludes that 34** F. is 
the most favorable storage temperature, taking into consideration both keep¬ 
ing quality and freedom from spotting. Of two types of wrappers tested, plain 
tissue and waxed, the first gave the more satisfactory results. The ** sweating ** 
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or drying of fruit for two weeks previous to storage gave positive results In the 
inhibition of diseases. Tlie end of the sweating period was determined by the 
ease with which the stalk end or button could be detached from the orange. The 
Late Valencia kept better than the Washington Navel. It is thought that under 
favorable conditions oranges may be kept for three months without serious 
loss. 

A biological study of the floral organs of the Elaeis palm [trans. title], 
H, Vanderyst {Bui, Asboc. Planteurs Caoutchouc, 10 (1928), No. 11-12, pp. 198- 
203; 11 {192i)y No. IS, pp. 8-8).-—In this article there are presented the 
detailed observations obtained In a technical study. 

The improvement of palm oil production in French West Africa [trans. 
title], A. Houard {Rev. Bci. [PaHs], $2 {1924)y No. 7, pp. 198-209, fig». 5).— 
The present status of palm oil production is reviewed, and suggestions are made 
for improvement. It is recommended that trees propagated from high-yielding 
parents be set in regular plantation form and Interplanted with cacao and coffee 
during the first 8 to 10 years. Improved processes of oil extraction should bo 
utilized, whereby the present 8 to 10 per cent of oil obtained by natives might 
easily be increased to a possible 18 to 20 per cent. 

Sugar producing palms, N. B. Pealy {Facts Ahout Kuffar, 11 {1928), Nos. 
8 , pp. 58-61, floa. 2; 5, pp. 106-108, 109, figs. 8; 6. pp. 184-186, figs. 2; 7, pp. 
155-157, 162, figs- 8; 8, pp. 184^ 185, 187, figs. 8; 9, pp. 204, 205, 208, 209, figs. 
4; 11, pp. 252, 253, 256-258, figs. 5 ).—This extended discussion presents In¬ 
formation concerning history, habits of growth, habitat, character of sugar pro¬ 
duced, other products, etc. 

Passion fruit cultivation in Victoria, J. Farbetj. {lour. Dept. Agr. Vic¬ 
toria, 20 {1922), No. 12, pp. 762-768, figs. 3; 21 {1928), Nos. 1, pp. 4-14^ fi9»- 7; 
3, pp. 168-170, figs. 6; 6. pp. 840-845, figs. 2; 7, pp. 405-412, figs. 6; 8, pp. 482- 
488, figs. 6; 10, pp. 608-611, figs. 5; 11, pp. 641-648).—This is a general dis¬ 
cussion presenting information regarding the history of the industry and Ifs 
j>resent status. 

Seedinoss in pineapples, J. E. Higgins {Philippine Agr., 12 {1924), No. 8, 
pp. 888-888 ).—In considering possible causes of stxjdiness in fruit of pine¬ 
apple varieties normally seedless, the author suggests three possible explana¬ 
tions: (1) Bud mutntion, (2) cross-pollination with inferior types, and (3) 
the accidental Inclusion of seedlings in propagation material. 

Influence of soil type on the yield and quality of pecans, J. J. Skinnkm 
{Jour. Amer. 8oc. Agron., 16 {1924), No. 1, pp. 51-57 ).—Studies by the U. S. 
D. A. Bureau of Plant Industry upon the quantity and quality of pecans pro¬ 
duced by a single variety growing in different types of sandy loam soil in 
a single or neighboring orchards indicated that in most cases the soil type 
exerted an effect upon the quantity and size of nuts and, in some cases, on 
the oil and protein content. At Putney, Ga., Schley trees produced larger 
nuts and were more productive on Orangeburg than on Norfolk soil, Alley 
trees gave larger yields and larger nuts on Greenville than on Norfork soil, 
and Stuart trees were more productive and yielded nuts with a slightly higher 
oil content on Orangeburg than on Knston soil. At Cairo, Ga., Frotscher and 
Money Maker pecans were more productive and produced larger and better 
filled nuts of a higher oil and protein content on Greenville and Norfolk than 
on Susquehanna soil. Between the Greenville and Norfolk soil types there 
was practically no difference. At Robertsdale, Ala., Schley trees on Greenville 
sandy loam produced more, larger, and better filled nuts than did similar 
trees on Orangeburg soil. The data are presented partly in tabular form. 

Mower growing, L. Barron et ax. {Garden City, N. Y.: Douhleday, Page 
rf Cg*, 1924, pp. IX+255, pU. 8).—^liis book, revised and adapted from a pro- 
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viously noted text by I. D. Bennett (B. S. R., 15, p. 258), presents geiierul 
information on the culture, utilization, and characterisics of ornamental plants. 

Better sweet peas« G. J. Baix {Chicago: Florists* Pub. Co., pp. 6 S, figs. 4 ).— 
This pamphlet contains general information on culture, breeding, etc. 

Planning your garden, W. S. Rogers {Garden City, N, Y.: Doubleday, Page 
d Co., D^23, pp. Xl+301, pi. 1, figs. 105). —Detailed suggestions are given for 
tlie artistic and useful development of small home grounds. 

Design in the little garden, F. Steele {Boston: Atlantic Monthly Press, 
1024, pp. IX-{’124, 9, figs. 3). —Suggestions are given for the artistic 

development of moderate sized home grounds. 

The complete home landscape, A. J. Jennings {New York: A. T. De La 
Marc Co. Inc., 1923, pp. X-{-178, figs. 115). —This handbook, prepared by the 
author in collaboration with L. H. Johnson, contains Information concerning 
t lie principles and actual detailed practices of landscaping small home grounds. 
Lists are given of plant materials, arranged according to time of blooming, 
habit of growth, color of flowers, etc. 

Landscape art past and present, H. H. McCormick {New York and Lon¬ 
don: Charle.^ tUcribnei'*s lions, 1923, pp. XXlII-{-31, pis. 56). —This elaborately 
illustrated book Is a discussion of landscape gardening particularly as applied 
to the decoration of country estates. 

FOEESTRY. 

[Annual reports of the Crown Land Department of the Province of 
New Brunswick for the years ended October 31, 1022 and 1023] {New 
Brunswick Crown Land Dept. Ann. Rpts., 62 {1922), pp. 93, pis. 9, fig. 1; 63i 
\192S), pp. 101, pis. 7, fig. 1). —Similar to earlier reports (E. S. R., 47, p. 41), 
tliese contain, in addition to the general administrative and flscal statements, 
various subreports relating to game and fire protection, raining activities, 
forest surveys, insect control, etc. 

Forest utilization in Europe, O. A. Schenck {New York: News Print Berv. 
Bur., 1924t pp. 64* figs. —An Illustrated pamphlet presenting inforinatlon 

on the present status of forestry in Germany, Norway, Sweden, Czechoslovakia, 
Finland, and France. 

List of common trees, shrubs, etc., in Siam, compiled by P. V. Pichakn 
{Bangkok: Bangkok Times Press, 1923, pp. 4'{‘^6’4-IIl)- —This list, compiled 
by the conservator of forests and arranged alphabetically according to native 
names, comprises the more common wild and cultivated shrubs and trees of 
Siam. 

Investigations concerning the seed years of Norway spruce in south 
and central Finland [trans. title], O. J. Lakari {Commun. Inst. Quaest. 
Forest. Finland, No. 4 {1921), pp. m-{-l-54-{'l-4f Pls> 9, figs. 18^).—Observa¬ 
tions on the trunk and root development of Norway spruce felled in various 
localities showed that age determination is uncertain on account of adventi¬ 
tious roots and the lack of distinct annual rings. In general the rings showed 
less than the actual age. Productive or quite productive seed years were 
found to occur at intervals of from three to five yeara The seed year for 
Scotch pine usually occurred one year earlier than that of the Norway spruce. 
A study of rainfall, summer temperature, and other factors possibly con¬ 
cerned in the occurrence of seed years indicated that dry and warm summers 
are often followed two years later by abundant seed years for Norway spruce 
and three years later for Scotch pine. 

Bud expansion in the Norway spruce and its relation to late frost 
injury [trans. title], B. MAnch {Allg. Forst u. Jagd Ztg, [Frtmkfort on the 
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Main], 9!) (1928), Nov., pp. 241-265). —^An extended study of the factors con¬ 
cerned in the injury of Norway spruce buds from spring frosts revealed that 
under exactly the same environments all trees do not unfold their buds at the 
same time. Even on a single tree all buds do not open simultaneously, the 
terminal buds usually opening last Buds on a sun-exposed branch were 
observed to open before those on shaded branches. 

Tlie variable behavior of individual trees is explained by the fact that most 
experimental Norway spruce stands In Germany are from seeds of mixed and 
unknown origin. Investigations carried on at various elevations where frost 
injury often o(!curs showed that spruce trees with late breaking buds make 
upproximateJy double the height growth of early budding trees. With Increas¬ 
ing age up to about 16 years buds opened later each year, quite independent of 
the size of the tree. On frosty sites bud opening was delayed and also under 
shelter or on high, exposed situations. iTogeny from trees grown in frosty 
situations unfolded their buds on the average later than other t-ees. Trees 
from valleys oi)eiied their buds later than those from hilly local , us. Spruce 
with green cones and their progeny unfolded their buds later than red coned 
trees.. Late budding trees apparently endured more shade and grew more 
rapidly in shade than early budding trees. 

The natural regeneration of Douglas fir in the Pacific Northwest, J. V. 
Hofmann ((/. S. Dept. Agr. Bui. 1200 (1924), PP. (i8, pis. 23, figs. 3).—In this 
paper there are presented the results of a comprehensive study of the factors 
concerned in the establishment and growth of Douglas fir, a species which is 
highly esteemed in the Pacific Northwest because of its rapid growth, high 
quality of timber, and sui^prising ability to restock itself. 

Douglas fir Is a light-demanding sjiecies, making its maximum development 
in porous, well-drained soils along the coast where abundant moisture and 
moderate temperatures are the rule. Seed crops are generally produced every 
two or three years. Rodents of various kinds were found to be important 
agents in regeneration, seeds buried by them and never recovered constituting 
the basis of forest renewal subsequent to clear cutting or fires. Such buried 
seeds arc capable of remaining dormant for long periods, until the oxygen 
supply, temperature, and other conditions are rendered favorable by the 
removal of the forest. Heating tests conducted in the laboratory and In the 
forest showed that Douglas-fir seeds can withstand 200® P. of dry heat for 10 
hours, while moist heat at 160® is critical. Wind was found .to play an insig¬ 
nificant rOlo in tlie distribution of Douglas fir seed, such being carried rarely 
more than five chains from the parent tree. 

As a result of studies of regeneration on burned-over areas, the author con¬ 
cludes that clear cutting, followed by careful slash burning, is the best method 
of logging. Later fires are disastrous, since they destroy all young growth and 
make restocking dejiendont upon trees of seed producing age, the absence of 
which means barren areas. Douglas fir, a light-requiring species, can not 
endure as an iinderstory growth either to Itself or other treea Hence where 
*fire or cutting are absent for several generations associated species, such as 
western hemlock and western red cedar, will often replace the Douglas fir. 

Practical suggestions for handling Douglas fir lands following cutting or 
destructive fires are presented. 

Thinning out of Scotch pine (Pinus silvestris L«) forests in the Nether¬ 
lands [trans. title], H. van Vlotkn (Meded. Rijkshoschhouwproefsta. Wa- 
gendngen, 1 (1928), No. 2, pp. 54, figs. «!).—Preliminary investigations carried 
on near Breda by the Netherlands State Poiwt Experiment Station led to 
the conclusion that the classification of trees followed by a ssrstematic thin¬ 
ning is highly important in Scotch pine plantations because of the Intolerance 
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of this species to shading and its tendency to develop long, weak trunks under 
adverse environments. Thinning should be begun when the trees are quite 
young, before injury from crowding has started. 

Rubber from buddings: Variability of rubber from individual bud¬ 
dings compared with rubber from seedlings [trans. title], O. de Vbies 
{Arch, Ruhbercult, Nederland, Indie, 8 {1924), 3, pp. 111-129), — study of 

rubber obtained from ordinary plantations and from budded trees showed, in 
general, much greater variability in the product of the ordinary seedling 
groups, both as pertains to time of cure, viscosity, etc. 

Experimental tapping on Hevea buddings, 1 [trans. title], O. Heusser 
{Arch Ruhheroult, Nederland. Indie, 8 {1924), No. 1, pp. 25-70, pi. 1, figs. 18; 
also Meded. Alg. Procfsta. Alg. Ver. Uuhherplanters Oostkust- Sumatra, Rub¬ 
ber Ser„ No. 40 {1924), PP- 46, pl. 1, figs. 18). —Ueoords of the yield of Hevea 
trees propagated from buds taken from high and low yielding parents show a 
distinct correlation between the production of parent and of progeny. The 
I)roductlon of individuals of a cion was usually uniform and increased regularly 
with increase in trunk growth, bark thickness, and the number of latex vessels. 
Seedlings resulting from open pollination of productive mother trees were 
found to be variable in productivity, indicating that until controlled pollina¬ 
tion or selling Is practiced budding is the belter method of propagation. The 
bark thickness of budded trees at a height of 0.5 meter appeared to be slightly 
less than that of seedling trees. Budded trees resembled their parents in 
branch and crown. Budding is, however, considered as a temporary measure, 
to be replaced in the future by the breeding of high-producing, seed propagated 
stocks. 

Estimating timber in the farm wood lot, M. K. Watson {Maine Agr. Col. 

Bui. 148 {1924), pp- 16, figs. 2). —Accompanying volume and log rule 
tables, simple, concise directions are presented for estimating the timber 
content of wood lots and forests. 

Wood, A, TE Wechel {Het Hout. Zutphen: P. ran Bclkiim, pp. [-41+272, 
fig. 192). —An illustrated handbook designed for the forester, lumber merchant, 
and forestry teacher, presenting information on the anatomical and physical 
properties of various woods, lumbering operations, wood utilization, etc. 

Forest products, 1022: Turpentine and rosin {Ij. S. Bur. of the Census, 
1924, PP- 6 ). —^This is the second of a series of annual reports on the naval- 
stores industry, compiled by the Bureau of the Census, Department of Com¬ 
merce, In collaboration with the Bureau of Chemistry, U. S. I). A. 

The manufacture of pulp and paper from Australian woods, L. H. 
Benjamin {Aust. Inst. Sci. and Indus. Bui. 25 {1923), pp. XT7+il2+[7], pis. 3, 
figs. 4)- —As a result of an investigation of the suitability of various Australian 
hardwoods for pulping, the author asserts that many of the species can be 
used for pulp-wood manufacture with slight modilicatlons of the usual pulping 
processes. 

DISEASES OF PLANTS. 

Insect pests and fungous diseases of farm crops, A. Hoebuck {London: 
Benn Bros., Ltd., 1923, pp. 55, figs. 25). —^This booklet deals mainly in general 
rather than in specific terms with insect and plant disease injury as causes of 
loss in parts of Great Britain. 

Plant protection.——!, Field crops, n. Fruit and wine crops. Ill, 
Truck and garden plants, G. KbcK and L. Fulmek ( Pflanzenschutz. — I, Feld- 
bau. //, Obst- und Weinbau. Ill, OemUse- und Qartenbau. Vienna: Carl 
OeroWs 8 ohn, 1922, pts. 1, pp. Ff+TS+XX, figs. 87; 2, pp. F//+74+XLy///, 
figs. 147; S, pp. VII+ 88 +XIX, figs. 87). — ^These three parts deal in a general 
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and systematic way with conditions and organisms affecting yield in plants 
as classified. 

Fungi and plant disease, [I], 11, H. A. Dade and R. H. Bunting {Jour. 
Gold Coast Agr. and Com. Soc., 1 {1921), No. I, pp. 9-1$; 1 {1922), No. 2, 
pp. 5Ji-60). —In the first of these two articles, by Dade, the purpose Is to give 
a general account of the nature, causes, and prevention of fungus diseases. 
Methods of culture are briefly dealt with from the point of view of securing 
protection of the plants from disease. 

The second paper, by Bunting, deals with specific diseases of economic plants 
in connection with practical control methods, the diseases Including cacao 
black pod and the mealy pod disease. 

[Plant diseases. South Africa] {Union So. Africa Dept. Agr. Jour., 8 
{1924), No. 1, p. 9). —Evidence as to the infectious nature of sugar cane mosaic 
under local conditions is said to be cumulative, a case recently noted being 
cited in which Cheribon cane supposedly acted as carrier. 

Peanut rosette is well known in Nigeria and exists also in Tanganyika 
Territory. 

Tobacco wildfire made its appearance in a serious outbreak, affecting 
Turkish tobacco in the Stellenbosch area, this iKdng the first rei'ord of the 
disease in the southwestern districts of the Cape Province. It is reported 
also as reappearing in the Rustenburg District. Good results in seed bed 
control are reported following weekly sprayings with Bordeaux mixture and 
lead arsenate. 

Solanaceous wilt In the Philippine Islands, C. G. Welles and E. F. 
Roldan {Philippine Agr., 10 {1922), No. 8, pp. 393-40$, fWs. 6). — A description 
is given of solanuceous wilt {Bacterium solanocearum) of tomato, tobacco, 
eggplant, and castor bean, which Is sjiid to cause the most serious losses in the 
Philippines to growers of solnnaceous plants. 

Eggplant appears to be somewhat resistant to attack, and can be grown 
successfully if planted in the rainy season so that maturity will be reached 
by December 1. 

Tango {Chrysanthemum coronarium), a plant of Mediterranean origin, is 
said to be seriously attacked by an organism very similar to B. solanacearurn, 
if not identical therewith. 

Sulphur as a spray material, H. C. Young {Ohio Sta. Mo. But., 9 {1924), 
No. 1-2, pp. 9^11). —^Following the discovery that the toxic action of sulphur 
is due to pentasulphids, which are oxidation products (E. S. R., 50, p. 345), 
a study was made of lime sulphur and other sulphur compounds, and it was 
found that lime sulphur compound composed of 80 lbs. of sulphur and 30 lbs. 
of lime yielded the highest proportion of pentasulphids. Decreasing the 
amount of sulphur or increasing the lime gave larger amounts of other 
compounds.. 

* When applied to plants, lime sulphur is said to have a caustic effect, and 
it destroys any spores with which it comes in contact. It turns white in a 
short time after being sprayed on the tree, leaving the sulphur in colloidal 
form. By gauging the early application of lime sulphur it is said to be pos¬ 
sible to receive the benefit of its effectiveness due to its causticity at a time 
when the spores of the fungi are most abundant. In the case of apple scab, 
the author claims that by noting the time of spore discharge and making the 
application at that time, practically all the spores will be killed by the caustic 
action of the spray alone. Following this the sulphur still present will be 
effective against the more limited number of spores that follow. By taking 
note of spore discharge and making thorough application, apple scab can be 
almost entirely controlled by lime sulphur. 
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In connection with his Investigations, the author made an attempt to pre¬ 
pare a sulphur spray material in which a very finely divided colloidal sulphur 
would be present. This was done by diluting 6 gal. of commercial lime 
sulphur with 10 gal. of water, after which the mixture was neutralized with 
acid until all the original yellow color of the lime sulphur had disappeared. 
This amount of material was then diluted to 100 gal. and used as a spray 
on apples for the control of scab, and on peaches and cherries. Almost com¬ 
plete control of scab was secured, and in no case was there any injury to the 
foliage. 

Control of stinking smut or bunt of wheat with special reference to 
dust treatment, 11. C. Thomas (Ohio ^ta. Mo. Bill., 9 1-2, pp. 22- 

27y figs. 3). —After describing stinking smut of wheat the author glv(‘s an 
account of tests made in 1922 and 1923 to demonstrate the value of copper 
dusts. Both spring and winter wheats were employed in the experiment, and 
while the check plats allowed abundant infected materials no smutted heads 
were found in the formaldehyde plats, and the percentages of smutted heads 
were negligible where copper carbonate treatments were employed. Copper 
sulphate gave practically the same control as copper carbonate. Seed-O-San 
dust and Ohlorophol reduced infection from 21 to 1 and 3 per cent, respectively. 
Nickel carbonate api)eared to have a fungicidal value very similar to that of 
See<l-0-San. In practice the author recommends the use of 3 oz. of powder 
for each bushel of grain treated. 

Kxperi III cuts for tin? control of bunt, H. Boss (Apr. Oaz. N. S. Walesy 
3Ii {li)2S)y No. 11, p. 730). —“Fungicide experiments have been conducted to 
test the most reliable and e<.M)iiomical method of treating seed wheat for the 
prevention of hunt. Three treatments—copper sulpliate (1.5 per cent solu¬ 
tion), copiier curhonate, and a proprietary Burgundy mixture w^re tested 
against nonlrented seed. In both sections copper carbonate gave the highest 
return per acre, and also proved Its capability of destroying bunt spores.” 

Borne aspects of the wheat rust problem, W. L. Wateuhousk {Agr. Oaz, 
N. aS\ Wales, 34 {1923), No. 6, pp. 381-387).—This article brietly sets foi-th 
some of the known facts concerning the fungi which cause rust in wdieat. 
The less important pair of these, yellow-stripe rust {Puccinia glumarmn) 
and hrow'n rust {P. triticina), are briefly noted. The rust camsing great loss 
in certain years, black stem rust {P. graminis), is dealt with more in detail. 

The studies which are in progress in Sydney, though as yet far from com¬ 
plete, indicate that certain wheals are resistant to every biologic rust strain 
tlius far encountered In Australia. Commercial wheats like Federation have 
been crossed with them. There remains the task of selecting the right types 
of commercial value. 

White stippling of alfalfa [trails, title], K. Hiltner {Prakt. Bl. Bayer. 
Landesanst. Pflanzcnbau u. Schutz, 1 {1923), No. 4t PP- 4^-49y fig. 1). —A white 
stippling of alfalfa leaves, described by Ij. Hiltner in 1908 ‘ and observed tt» 
recur in the succeeding years, has been studied and appears to be a phenome¬ 
non of potassium deficiency. 

Recent studies on bean dry spot [trans. title], E. Schaffnit (Beitr. 
Pflmizenzucht, No. 6 {1922), pp. 25-34). —^Thls contribution relates mainly to 
the relative varietal sensitivity of beans to a specific pathogen, in the present 
case Colletotrichum (GlocospoHum) lindemuthianutn. 

Diseases of the cotton plant, W. A. Bibminoham and I. G. Hamilton 
{Agr. Gaz. N. 8. Wales, 34 {1923), Nos. 11, pp. 805-810, figs. 3; 12, pp. 877-886, 
figs. 9). —Though knowledge regarding diseases of cotton in Australia is as yet 


1 Prakt. Bl. Pfiansenbaa u. Schuta. n. ser., 6 (1908), No. 10, p. 110. 



248 


EXPERIMENT STATION RECORD. 


tVol. 51 


Dmited, the gradually increasing importance of this crop has given rise to this 
short systematic and descriptive account, indicating as physiological diseases 
boll shedding, rust, club leaf or cyrtosis, and blue cotton; as bacterial diseases 
angular leaf spot {Bacterium malvacearum) and crown gall {Pseudomonas 
tumefaciens); as fungus diseases anthracnose {Colletotrichum gossypii), 
wilt (Pusarium vasinfectum), Texas root rot {Ozomum omnivorum), sore 
shin {Corticium vagum solani). Internal boll disease, southern blight {Scle- 
rotium rolfsii), leaf spot or blight {Cercospora gossypina)^ false or areolate 
mildew {RamulaHa areola), rust {XJredo gossypii), mildew {OUUum^sp.), 
Diplodia boll rot, Fusarium boll rot, leaf blight {Altemaria sp.)» Hymeno- 
chaetae noxia, Phylloaiieia malkoffli, and Phoma roumii; and a nematode 
(Heterodera radicicola). 

Potato breeding with reference to diseases research [trans. title], H. W. 
WoiXKNWEBEB {Bcitr, Pflanzenzucht, No. 6 {1922), pp. S5-J^i). —An outline re¬ 
view, with discussion, is given of potato breeding through the'five stages indi¬ 
cated as passed during the three centuries since the introduction of this plant 
into Germany. 

Potato disease control In Kansas, K. A. Stodyk and L. B. Melcheks {Kan¬ 
sas Sta. Bui. 2S1 {1924) f PP- S-4S, figs. 16). —According to the authors the 
more important diseases affecting potato tubers in Kansas are Rhizoctonla, 
blackleg, wilt, and scab. Tipburn or hopperburn and early blight are the 
only foliage diseases of importance. For the control of Ithizoctonia, blackleg, 
and scab, corrosive sublimate treatment is recommended. Experiments extend¬ 
ing over five seasons are said to show that spraying the potato *crop with 
Bordeaux mixture must be looked upon as an insurance against possible loss 
through epidemics of foliage diseases. Large increases in yield are not to be 
expected as a result of the application of the fungicide except during the 
seasons of epidemics of early blight, hopperburn, or tlpbum. 

The use of copper dusts, while promising, has not been tried over a suffi¬ 
ciently long time to warrant definite statements regarding their value. Certi¬ 
fied seed of good yielding strains of potatoes is said to have distinct merit, as 
such seed outylelds the average commercial seed and should carry less infec¬ 
tion of diseases. Growers are advised to pay attention to the yielding 
capacity of the seed they buy. It Is claimed that potato yields in the State 
have been materially increased when seed treatment, good yielding strains of 
seed, and the use of barnyard manure and green manure crops have been 
employed. 

The relative responsibility of physical heat and microorganisms for 
the hot weather rotting of potatoes in western India, S. L. Ajbekab and 
J. D. Ranadive {Agr. Research Inst., Pusa, Bui. U8 {1928), pp. 18, pM. 3).— 
In the bulletin by Mann and others previously noted (E. S. R., 50, p. 247) it 
was stated that the form of potato rot characterized by a darkening of the 
tissues, pulp softening of the fiesh, watery exudation, and foul odor, and con¬ 
stituting tlie most important cause of loss to storage potatoes in western India 
difring the hot weather, during which it suddenly appears, causing wholesale 
destruction of tubers at temperatures at or above 100® F., is due to physical 
heat alone and not to any parasite. The name heat rot has, therefore, been 
given to this form of rotting. It is stated that the symptoms of heat rot are 
a variation, shown by the Italian white round variety of potatoes, of the symp¬ 
tom described as black heart of potato tubers by American workers. Heat 
rot can be prevented by lowering the temperature to 90®. 

The striking differences between American and local descriptions, the con¬ 
stant occurrence of bacteria and often also of fungi, and the occurrence of this 
type of rotting occasionally at temperatures lower than 90® necessitated a 
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closer inquiry into the nature of the rot. The bacteria concerned having been 
previously studied by Hutchinson and Joshi (E. S. 11., 35, p. 349), the work 
presented here was limited to testing the action of three of the fungi found 
most commonly associated with potato rots in western India and of heat alone 
on potato tubers. 

“Physical heat up to 42® 0. (107.6® P.), by itself acting on potato tubers 
continuously fqy a period of at least nine days, causes no rotting in the absence 
of microorganisms. The symptoms described by Mann and Joshi and Nag- 
purkar as ‘ heat rot * occur only in tlie presence of microorganisms, esi>ecially 
bacteria, and may be produced at low temperatures (between 60® and 71® ¥,) 
if the appropriate microorganisms arc pre.sent. Temperature, therefore, can 
)iot be the primary cause of the so-called ‘heat rot.’ The Identification of the 
‘ black heart * of potatoes described by American authors with the ‘ heat rot ’ 
is shown to be incorrect, 

“ Different varieties of potatoes differ considerably in susceptibility to ‘ black 
heart ’ on exposure to temperatures between 38® to 42® 0. Some may remain 
normal even after nine days’ exposure to 42® continuously. 

“ In view of microorganisms l>eing the primarily responsible factor in the 
causation of ‘ heat rot,’ reduction of the temperature of storage to 90® F. can 
not alone be relied on to insure freedom from tliis form of rotting, as previously 
believed. Apparently sound i)otato tubers may harbor the organisms concerned 
in the production of ‘ heat rot,* and these latter often escape surface steriliza¬ 
tion of tubers with fungicides like copper sulphate and menruric perchlorid. 
These fungicides, therefore, can not be entirely relied on to prevent rotting in 
storage.” 

Toledo cane, a mosaic-immune variety. It. 11. Hind {i>uf/ar Cent, and 
Planters News, 4 (192S), No. 3, pp. 105-107, 110, ftps. 4). —In a planting of 
cane made in March, 1920, six stools attracted attention by their height, deep 
green color, erectness, and strength of stand. Repeated plantings have showm 
(he stock to be prolifiic and immune to mosaic so far as yet observed. 

Tobacco mosaic.—Some Interesting experiments on a supposed disease 
in Turkish tobacco, W. II. S(hi:ukiios {i^nion Africa Dept. Apr. Jour., 8 
(1024), No. 1, pp. 3S, 34^ —Test.s made with Turkish tobacco previously 

supposed to be affected with mosaic seem to sliow^ tliat green splotches in tlie 
cured leaves, also lifeless dried leaves, were due to harvesting and otheiwise 
handling the tobacco with gummy hands in the heat of the day, this tobacco 
being easily bruised wdien hot and wilted. 

Spraying experiments with apples at Batliurst, O. l\ Daknetx-Smith 
(Apr. N. i?. \Vales, 34 (1023), No. 11, p. 824)- —It appears probable from 
the iftany experiments ('tirriod out during the previous three years that in the 
Bathurst district apple Idack spot and pow'dery mildew can be controlled with 
lime sulphur applied at the same time and together with the lead arsenate 
sprays for codling moth control. 

Russeting of apples by Bordeaux mixture, (1. P. Darn ell- Smith (Apr. 
Qaz. N. S. Wales, 34 (1923), No. 11, p. 828). —^Ai^series of experiments, carried 
out at Glen Innes Experiment Farm with Bordeaux mixture at different 
strengths and with the components in varied proportions with a view to the 
avoidance of russeting of the fruit, indicated, so far as completed, that 
Bordeaux mixture at a strength of 3-^100 should be used, and that, with 
varieties susceptible to spray injury (as Dunn and Jonathan), a considerably 
weaker solution of Bordeaux mixture is advisable. 

Sprays for peach curl on trial at Yauco, W. W. Cooke (Apr. Qaz. N. 8. 
Wales, S4 (192$), No. 6, p. 4^2 ).—Tabular showing is made of experiments for 
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the control of peach leaf curl as carried out during 1022-23 at Yanco Experi¬ 
ment Farm on Elbert a peaches. 

Lime sulphur, either freshly made or stored for two months in wood, gave 
absolute control when used at full winter strength. Lime sulphur at full winter 
strength seemed to be as etfective when applied August 10 as when applied 
July 12. 

“Soup sap “ of fruit trees, W. A. Birmingham {Agr. Oaz. N, Walett, 
•U (1923), No, 6, pp. 431-437, ligs. 4). —In 1918, a disease was reported as 
affecting peach (principally), plum, and apricot trees aged four years,and 
upwards growing on soils ranging from pure sand to heavy clay. Apple tre(‘s 
were later found to be suffering from the same disease, which was pronounce.d 
identical with sour sap as known in America and New Zealand for many 
years. Lists of susceptible varieties are given. 

No evidence was obtained a.s to any causal organism or to any soil condition. 
The trouble appears to be physiological, and probably associated with extrena' 
weather conditions, two outbreaks following periods of excessive rainfall. 
Drainage may be partly responsible for the trouble. 

Bunchy top in bananas, G. P. Darnell-Smith (Agr. Oaz. N. 8'. Walea, 34 
(1923), No. 12, p. 846). —“This disease has had a disastrous effect upon many 
plantations in the Tweed district, and some plantation.s on the Hichmoiid 
River have become affected. By Uio importation of healthy conns from iiealthy 
districts, it has been demonstrated that the disease is not due to a ‘ running out * 
of stock. Further analyses of soil from around healthy and unhealthy plants 
have been made, and further raaniirial trials have been carried out. From 
them it does not appear that the disease is due to the lack of any ordinary 
soil constituent. The suggestion that the disease is cjirrled by aphids has bet‘ii 
tested out, and while spraying plants with kerosene emulsion has kejit these 
pests down, and has api»arently to some extent minimized the anjount of tlu‘ 
di.sease, it has not yet brought it under control.’* 

Ban ana stem and fruit rot, J. A. Agati (Philippim Agr., 10 (1922), No. 0. 
pp. 411-4 '^^)-—It Is said that throughout the American Tropics bananas rlptMi 
prematurely. This fact favors fruit rots, the most common and wldesprea<l of 
whicli is Qloeosporium mumrum, tlie cause of destruction to whole plantations 
in some regiona 

The object of the investigation here noted was to study the organism causing 
the fruit and stem rot of banana, its behavior In culture and nature, the extent 
of tlie damage done to the different banana varieties, and its mode of living 
and the method by which it’is spread in nature as well as the manner of In¬ 
fection, with a view to the adoption of measures to check or reduce the disease. 
The work was conducted in the field and In the laboratory of the College of 
Agriculture from June, 1919, to March, 1921, and was applied to both native 
and foreign bananas planted side by side. 

Fruit stored in damp places was easily infected, especially when the fruit 
was bruised on the peel and on the handle. O. musarum attacks about 30 
different varieties of banana at the college and on outside plantations. Tlie 
characteristic rot was reddish brown, turning black as It became old, and show¬ 
ing the presence of characteristic reddish-brown clusters of spores which later 
turned gray. The diseased fruit dried, hardened, and shriveled. 

All the cultures used produced the disease tlirough wounds. Mature as well 
as immature fruit was attacked, ripe fruit in storehouses being more suscepti¬ 
ble to rotting than unripe fruit in the field. Immature fruit, especially on the 
hunch with inflorescences still attached, W'ere found to take the disease more 
readily than the mature fruit from which the inflorescences had fallen. Sweet 
varieties easily succumbed to the disease. It is said that bunches having long 
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stems with closely growing Inflorescences were attacked under favorable condi¬ 
tions. Dampness appeared to favor the growth of the organisms. Moridio- 
logical study of the cultures showed one general type of spores and mycelium, 
with a slight variation in the size and shape of the spores depending upon the 
age. There was a slight difference In the manner of growth on the different 
media, though the spores and mycelium produced in all cases were apparently 
identical. 

It was observed, especially on outside plantations, that the fungus gained 
entrance through a wound on the rachis, which was due to the cutting off of 
the.heart when gathered for food. In cases where the cut was made too close 
to the first finger, the fungus easily made Its way to the bunch. Stems of dis¬ 
eased fruits were stunted and dried and the leaves were drooping and shriveled. 

Recommendations are given as based upon the results and observations. 

Mealy pod disease—a new foe to cocoa, R. H. Bunting (Jour. Gold Coast 
.If/r. and Com. Soc., 2 (1923), No. 2, pp. 92-94, pl^ !)•—The cacao mealy pod 
disease referred to on page 246 is said to he caused by a fungus (I'rnchysphaera 
fructiyena) which can be found on broken cacao husks and on young and old 
cacao pods on most cacao farms. It acts as a wound parasite and has been 
found on unwounded healthy pods which had hi'en detached from the tree. It 
is necessary to bury all cacao husks and diseased pods and to keep the trees- 
in good condition. 

Dead cocoa pods— a menace to the cocoa industry, R. H. Bitnting 
(Jour. Gold Coast A(n\ aad Com. Hoc. (1922), No. 1, pp. 6-8, pis. 2). —In 
many parts of the cacao area diseased pods may he found attached to 
tlie steins and branches of cacao trees at almost any time of the year. 
These diseast'd pods are frequently allowed to remain, (’onstituting a danger 
to the future cocoa industry. A very large number of the pods have been 
most carefully examined, and 80 per c^ent were found to be attacked by the 
black poll fungus (Phytophthora faheri) which destroys the beans as well 
as the pods. This fungus disease develops rapidly under moist conditions, 
spreading from pod to pod by means of the simres. If conditions are suit¬ 
able the fungus, wdiich has developed from the diseased pod through the 
(ushion into the wood of the stem, will continue to grow until the stem be¬ 
comes cankere<l. Under very moist conditions the tree is killed. Removal 
and destruction or burial of the diseased pods are recommended. 

Citrus canker eradication [South Africa] (Cnion Ho. Africa Dept. Ayr, 
ffour., S (1924), No. 1, p. 86). —Inspection work during November, 1023, in one 
ward each of the Riistenhurg, Pretoria, Watcrherg, and Pieter.shiirg Dis¬ 
tricts showed no fresh outbreaks or infections. 

An uncommon condition of mandarin fruit, W. A. Bikmingh\m (Ayr. 
Gaz. N. 8. Wales. $4 (1923), No. 11, pp. 815-818, fiy.^. 7/1. -Unusual fruit con- 
ditious in Emperor mandarins, as here de.s<Tibo(l, include disfiguring j^imples 
or outgrowths of comparatively thin-walled wlls, this being associated more 
or less, usually, with leaf freiurhing (light-colored areas on the leaves), 
and sometimes with depressed netted areas on malformed fruits, sufficient 
to render such fruit unsalable. 

ECONOMIC ZOOLOGY—ENTOMOLOGY. 

Some Colorado farm pests, with suggestions for control, W. L. BuJiNurr 
(Colo. Ayr. Col. Circ. 39 (1923), pp. 24, fiys. It). —^This is a revision of Circular 
36, issued in 1922. It discusses the more important rodent pests and means 
for their control through poisoning, fumigation, and trapping. 



252 


BXPEEIMENT STATION BECORD. 


[Vol. 


Mouse control in field and Silveb {U. 8. Dept. Agr., Farmers* 

Bui. 1S97 {1924), pp. II-\-14, presentation of control measures 

for mice in fields and orchards supersedes Farmers* Bulletin 670, previously 
noted (B. S. R., S3, p. 260). 

The birds of California, W. L. Dawson {San Diego, Calif.: South Moulton 
Co., ms, vols. 1, pp. xyil+522, pis. 26, figs. 251; 2, pp. X/+52S-m4f Pls. 28, 
figs. 281; S, pp. Xin-\-10S5-1548, pis. 20, figs. S40; pp. XJ11-i-l549-^2121, 
pis. 22, figs. 273). —^Tliis work is said by the author to be a complete, scientific, 
and popular account of the 580 species and subspecies of birds found icr the 
State of California. Analytical keys for the ready identification of birds of 
California are appended (pp. 2067-2100). 

Insect.food habits and vegetation, H. B. Weiss {Ohio Jour. ScL, 24 {1924) y 
No. 2, pp. 100-106). —In this pnper the author calls attention to the types of 
insect food habits which appear to be associated with certain types of vege¬ 
tation. 

The specificity of food {daiits in the evolution of phytophagous Insects, 
C. T. Brites {Amer. Nat., 58 {1924)y No. 655, pp. 127-144)' —This discussion 
includes a list of 32 references to the literature. 

Fourteenth annual report of the State entomologist of Colorado for 
ihe year 1922, C. P. Gillette kt al. (Colo. State Ent. Circ. S8 {192S), pp. 68, 
figs. IS.) —^Thls annual report on the occurrence of economic insects and means 
for their control, etc., includes notes on insect and mite pests (pp. 13-31); 
Dust V. Spray for Codling Moth Control, by J. H. Newton (pp. 31-45) ; Lime 
Sulphur Tests, by W. P. Tetter, jr. (pp. 45-47) ; Peach Tree Fumigation, by 
G. M. List and W. P. Yetter, Jr. (pp. 47-49) ; Notes on Rodent Pests, by W. L. 
Burnett (pp. 49-57) ; and Apiary Inspection and Investigation, by N. Boggs 
(pp. 67-65). 

The work on dust v. spray for codling moth control, many of the details 
of which are presented in tabular form, fails to indicate that there is any 
protection from the dust comparable with that from the liquid spray. 

Fourteenth annual report of the State entomologist of South Dakota 
for the period ending »Tune 30, 1923, H. C. SinnERiN {S. Dale. State Ent. 
Ann. Rpt., 14 {1923), pp. 42, figs. 15.) —^This report includes a discussion of 
the more important insect pests and plant diseases for the year 1922-23 
(pp. 9-23), reports upon the Membracldae (pp. 27-33), the Phasmoldea 
(p. 34), and the Mantoidea (p. 35) of South Dakota, etc. 

Report of the professor of entomology and zoology and provincial 
entomologist^ W. H. Brittain et al. {Nova Scotia Sec. Agr. Ann. Rpt. 1923, 
pp. 48-61). —This Includes reports upon the progress of brown-tail moth work 
and upon extension work in the control of the cabbage maggot. 

Three fruit tree insects and the sweet potato weevil [trans. title], M. S. 
RoiG, R. Abanoo, and I. MoNTAfro {Cuba Sec. Agr., Com. y Trab., Ofic. Sanid. 
Veg. Bui. 4 {1923), pp. 32, figs. 12 .)—^This paper deals with the chalcidld 
Bephrata cubensis, which attacks Annona fruit; a weevil, Pachnaeus sp., 
which attacks citrus, Annona, etc.; a hostrlchid beetle, Apate francisca, which 
bores In avocado, citrus, etc.; and the sweet potato weevil. 

[Insect pests of the farm], F. R. Petherbridob (In Fungoid and Insect 
Pests of the Farm. Cambridge, Eng.: Univ. Press, 1923, 2. ed., rev., pp. 84- 
174* ^9 .)—In the second part of this practical work (B. S. R., 36, p. 836), 

the author presents a brief summary of information on the more important 
Insect pests of the farm In England. 

A preliminary list of the pests of cultivated plants in Ceylon {CeyUm 
Dept. Agr. Bui. 67 {1923), pp. 68 .)—^Thls is a host list of the important insect 
pest%,of cultivated plants in Ceylon. 
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Recent developments in peach pest investigations, O. I. Snapp (Tenn, 
State Hort. Boo. [etc.] Proa, IB (1923), pp, 35-kl, figs. 5.)—This account is 
based upon investigations of the U. S. D. A. Bureau of Entomology In Georgia. 

Important pecan insects and their control, J. B. Gill (U. 8. Dept Agr.^ 
Farmers' Bui. 1364 ii924)* pp- figs. dl.l—Thls is a revision of Farmers* 

Bulletin 843, previously noted (E. S. R., 38, p. 157). 

The forest insects of central Europe: A textbook and handbook, n, 
K. Escherich (Die Forstinsekten Mittelcuropas. Ein Lehr- und Handhueh. 
Berlin: Paul Parey, 1923, vol. 2, pp. XII’^SSS, figs. 535).—This second volume 
of the work previously noted (E. S. B., 32, p. 151), which Is a hew edition 
of the Judeich and Nltsche I^hrbuch der Mltteleuropaischen Forstinsekten- 
kunde, deals in large part with the Ortlioptera (pp. 3-26) and the Coleoptera 
(pp. 35-641). Bibliographies are included. 

Comparison of three commercial brands of arsenate of lead (Bur. Bio- 
Technol, Leeds, Bui. 11-‘12 (1923), pp. 97-104, figs. 3).—In these studies it 
was found that, while the arsenic pentoxid content of each of the three brands 
was 30 per cent, there was a great difference in physical properties. There 
appeared to be some correlation between (1) density and fineness of division 
and (2) suspensibillty and fineness in division, and there Is supposed to be a 
similar correlation between fineness of division and spreading. 

The use of emulsified oils as ovicides (Bur. Bio-Tcchml., Leeds, Bui. 
11-12 (1923), pp. 105-107). —A brief discussion of the subject. 

Egg killing washes, A. H. Lees (Jour. Pomol. and Hort. 8ci., 3 (1924)t 
iVo. 4. pp. 174-178). —Previously noted from anotlier source (E. S. R., 50, p. 557). 

Mormon cricket control, C. L. Gorkins (Colo. Agr. Col. Circ. 40 (1923), 
pp. 20, figs. 11). —^This is a discussion of Anahrm simplex Hald., which has 
been Intermittently more or less of a menace in northwestern Colorado since the 
cnrliest settlement. A previous report of investigations of this pest by Gillette 
find Johnson has been noted (B. S. R., 17, p. 477). 

Note on the infection of a mouse by means of bedbugs, Cimex hemiptera 
Fab., fed on the peripheral blood of a case of kala-azar, H. E. Shortt and 
O. S. SwAMiNATH (Indian Jour. Med. Research, 11 (1924), Xo. 3, pp. 965, 966 ).— 
The authors find that C. hemiptera fed on a kala-azar case may contain, after 
the lapse of nine days, forms of Herpetommias donovani which are capable of in¬ 
fecting white mice when Inoculated intraperitoneally. 

Notes on the Judas tree leaf hopper, Erythroneura aclys McAtee, in 
New Jersey (Homop.), H. B. Weiss and E. West (Ent. Hews, 35 (1924)t 
^0. 4, pp. 129-132). —The authors present descriptions of the immature stages 
of a leafhopper which infests the red bud (Cercis canadensis). 

Life history studies of Myzus persicae Sulzer, J. L. Horsfall (Pennsyl¬ 
vania Sta. Bui. 185 (1924), pp. 16, figs. 3). —The author first briefly considers 
the economic Importance of the green peach or spinach aphid and its synonymy, 
gives a list of Its food plants, technical descriptions of the spring migrants or 
winged viviparous females and of the apterous viviparous females, and an ac¬ 
count of its life history. The life history studies, conducted by the author at 
the Bustleton Laboratory in 1926-1922, are then reported upon in detail, largely 
in chart and tabular form, the date of the first born of 20 generations being 
recorded. 

It was found that in common with other aphids, M. persicae molts four times 
and passes through four nymphal stages before the adult stage is reached. The 
average duration of the first Instar for 16 individuals was 2 days. The length 
of the second instar varied from 1 to 3 days with an average for 11 individuals 
nf 2.1 days. The length of the third Instar as determined for 16 aphids was 
longer than the first two Instars and was also longer than the fourth. The 
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third instar ranged from 1 to 8 days with an average of 2.3 days. The fourth 
instar had a range of 1 to 8 days, with an average of 2 days for the 11 aphids 
under observation. Prom 1 to 3 days may elapse from the time of the fourth 
molt to the birth of the hrst young. The average for 11 individuals was 
1.6 days. 

“In the generation experiments of 1920, females gave birth to the first 
young on the seventh and sixteenth day after their own birth. The average 
age for 11 mothers was 10.8 days. In 1921 the age at which reproduction 
began varied from-6 to 17 days, with on average of 10.5 days for 19 dphids 
observed. The age of 35 individuals In 1922 at beginning of reproduction 
ranged from 5 to 16 days, with an average of 9.3 days. The average of 65 
mothers for the three seasons was 10.2 days. . , . The reproductive 
period varied from 4 to 33 days during 1920-21-22. The average for 25 
females was 14.8 days. This period occupied tlie shortest space during June 
and extended over longer periods in July, September, and October. The total 
number of young born to a single female ranged from 4 to 60, with an average 
of 21.2 for 64 individuals under observation. The maximum number of young 
produced by one mother in a single day was 7. The average dally production 
for 54 individuals was 1.6. The length of life for 35 aphids varied from 12 to 
50 days, with an average length of 23.5 days for the three seasons. These 
figures represent individuals which lived their entire life and died in the 
cages. . . . 

“During the three seasons in which generation experiments ,were con¬ 
ducted at the Bustleton Laboratory, winged females of M, persicae appeared 
twice. . . . Oviparous females developed at the close of the generation 
experiments in 1920 and 1922. In both instances, it is interesting to note that 
this look place on one of the summer hosts, radish. In 1920 the same sexupara, 
which gave birth on October 11 to young which matured into oviparous 
females, later gave birth to young which matured into winged males. Ovi- 
posltion by the oviparae in this experiment began 18 days after birth. A 
total of five eggs was deposited by 1 female on radish. In 1922, the progeny 
born on October 13 by a winged female matured into wingless oviparae. 
These mated 14 days after birth with winged males taken from chokecherry 
in the field.” 

The control of plant lice on vegetables, J. li. Horsfai.14 (Pennsylvania 
i^ia. Bui. J86 (1924), PP- 19, figs, 6). —^The author reports upon spraying and 
dusting experiments conducted from 1920 to 1923 with tlie green i)each or 
spinach aphid (Myzus persicae Sulz.) and the false cabbage aphid (Aphis 
pseudohrasaicae Davis), which are serious pests in the sections of Penn¬ 
sylvania where rutabagas and other cruciferous crops are grown. It was 
found that these species may be effectively controlled by spraying with nicotin 
sulphate, 40 per cent, diluted 1 to 500 with water, 5 lbs. of soap being added 
to each 100 gal. of solution. The Nixon type of boom, attached to any spray 
machine which will furnish at least 200 lbs. pressure, is said to be the most 
satisfactory for underspraying, 

“ Nicotin dusts will control these aphids, but they are more expensive than 
liquid sprays, unless the dusts are mixed by the user. The most satisfactory 
and economical results were Obtained with ‘ free * nicotin dust containing 1.25 
per cent actual nicotin and nicotin sulphate dust containing 2 per cent actual 
nicotin. The carrier recommended for use with nicotin sulphate Is hydrated lime. 
Free nicotin will furnish equally good results in a hydrated lime carrier or 
in a dolomite lime mixture. An efficient type of dust mixer may be con¬ 
structed by the grower from a small barrel and other materials on the farm. 
The dosage of dust, varying from 30 to 60 lbs. per acre, must be determined by 
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size of the pUiuts, uicotin content of the dust, and weatlier conditions. In 
either spraying or dusting operations, the nozzles or outlets must ])e set low 
enough to insure the Insecticide reaching the lower surface of the leaves. The 
number of applications of either spray or dust must be determined by thor¬ 
oughness of former treatments and recurrence of infestation.” 

Curly leaf transmission experiments, H. H. P. SKVKiiiiS {Phytopathology, 
IJf (1924), No. 2, pp. 80-93, fig, 1), —‘‘.luice pressed from the leaves and roots 
of curly leaf beets wJien inoculated into the crown of healthy beets caused 
typical curly leaf symptom in 9 of 100 beets. The period from the date of in¬ 
oculation until the earliest visible symptom of curly leaf developed varied 
from 12 to 39 days. Noninfective beet leafhopi>ers, wlicn allowed to feed on 
(ho inoculated beets after curly leaf develoix^d, transmitted tlie disease to 
luMlthy beets. The earliest symptom appeared in from 2 to 13 days. The 
causative agent of curly leaf is generally distril)iiled in the foilage and beet 
j-oot. Field and hiimratory experiments demonstrate, beyond any question of 
doubt, that curly leaf is not transmited through the soil or from beat to beet. 

“ The sliort(*st time riHiulred for tlie infective T)rinciple of (;urly leaf to travel 
through a b(*eL petiole 7 in. long was Ms hour at a mean temperature of 103..'5" F. 
Four days w(‘re required for the pathogenic factor to l)e transmitted from 
infe(div(^ adults feeding (ui one of tlie first two outer leaves to noninfective 
males feeding on the inner or youngest leaf of a lieet seedling as was proved 
hy transft'rring the hitter to a Iiealtliy beet. Two days were required for llie 
inciting agent of curly leaf to be transmitted from infective leaflioi»iiers fml- 
ing on (he liuKU* leaf to noninfective mah's on the outer leaf of a beet seedling, 
also from one of the first two outer leaves (o the oi)posite outer It^af and from 
niio cotyledon to tlie inner leaf and from one colyledon to one of the first pair 
of outer leaves. 

“ Infective he(*t leafhoppers retained tlieir infectivity during all of tl\(* 
nyinplial stages, after each molt, and during the entire adult life. Noninfective 
l>(*et. leafh()pp(u*s which liad been faste<l and then the moutli parts contami¬ 
nated with PacilluH tnorulauM isolated from curly leaf beets or wlien allowed 
to puncture tlie bacteria into tlie tissue, rubbed on a portion of a beet leaf, 
failed to transmit the disease.** 

On the multiplicity of parasites of the grapevine pyralid, Oenophthira 
pilleriana Schiff. [trans. title], P. Voukassovitch {Vompt. Rend, Soc. Riot, 
[Pa7'ifi], 90 {1924), No. 6', pp, 4(^405), —^The author presents a large list of 
parasites of O. pilleriana occurring in France, 

Oriental peach moth dislikes some peaches and nectarines, M. A. Blake 
iN. J, State sKort, Soc. News, 5 {1924), No. 1, pp. 73, 75).—This is a brief re¬ 
port of investigations conducted at the New Jersey Experiment Stations, in 
which more than 125 types, varieties, and species of peach from all parts of 
tlie world have been grown. It has been found that, of species introduced from 
t'hina, Prunus mira and P. kanmensis are only slightly injured by the orienUl 
l^ach moth, and P. davidiana is, apparently, not palatable to the pest. Of 
several New Zealand varieties of nectarines Introduced by, the U. S. Depart¬ 
ment of Agriculture and which fruited during the summer, Sure Crop and 
Diamond Jubilee not only produced fruits of exceptional flavor but the several 
hundred specimens examined were all free from Its attack. 

Questions concerning the European corn borer, L. L. Huber and 0. K. 
Neiswander Sta. Mo. Bui, 9 {1924), No. 1-2, pp. 2-S, Pm. 11).—This 

account furnishes practical Information on the European corn borer in Ohio. 
No commercial losses have yet resulted, the average infestation in the infested 
territory being less than 1 per cent. 

105791—24-5 
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Two little known leaf miners of apple (Lepid.: Tineidae; Ool.: Onr- 
cnlionidae), S. W. Fbost {EnU News, S5 (1924), No. pp. These 

notes relate to the tineid Lyonetia speoulella Clem, and the apple flea weevil, 
Orcheates paUicomia Say. 

The natural breeding places of Anopheles mosquitoes in the vicinity 
of Mound, La., G. H. Bbadley (Amer. Jour. Trdp. Med., 4 (1924), No. 2, pp. 
199-223, flga. 9 ).—^This is a contribution from the U. S. D, A. Bureau of 
Entomology based upon larval collections made in selected areas in the vicinity 
of Mound. 

The relation of domestic animals to Anopheles, M. A. Babbeb and T. B. 
Hayne (Vet. Med., 19 (1924), No. 3, pp. 208-211).—This has been previously 
noted from another source (E. S. R., 50, p. 559). 

The effect of Ohara robbinsii on mosquito larvae, M. A. Barbeb (Pub. 
Health Rpts. [17. fif.], 39 (1924), No. 13, pp. 011-315).—The author flnds that 
whatever larvicidal power may be possessed by some species of Ohara, this 
property is not common to the whole genus. In investigations at Crowley, 
La., O. robbinsii Hals, showed no evidence of a harmful effect on larvae of 
Anopheles, and in fact proved an excellent culture medium for mosquito 
larvae when enough of it was placed in a receptacle so that a portion of it 
would rot. 

Parasitic mites on mosquitoes, W. H. Dye (Jour. Roy. Army Med. Corps, 
42 (1924), No. 2, pp. 87-102, figs. 13 ).—^This is a report of observations of the 
infestation of mosquitoes by mites, particularly In the northern part of 
Nyasaland. 

A new genus and species of Trypetidae infesting asparagus in South 
Africa, D. W. Coquillbtt (Ent. Soo. Wash. Proc., 26 (1924), No. 3, pp. 64-06 ).— 
The genus Zacerata is erected for a new trypetid, Z. asparagi, which attacks 
asparagus in South Africa. 

Rearing records of Pollenia rudis Fab. (Dipt.: Muscidae), G. L. Gab- 
bison (Ent. News, 35 (1924), No. 4, PP* 135-138 ).—This is a contribution from 
the U. S. D, A. Bureau of Entomology based upon investigations conducted In 
the vicinity of Washington, D. C. 

The genus Philornis; a bird-infesting group of Anthomyiidae, J. M. 
Aidbich (Ann. Ent. Soo. Amer., 16 (1923), No. 4, PP- 304-309, fig. 1 ).—^A brief 
accoimt of this group of parasitic Diptera. 

The Colorado potato beetle (Leptinotarsa decemlineata) in British 
Columbia, J. W, Eastham (Brit. Columbia Dept. Agr., Soil and Crop Giro. 2 
11923], pp. [4], fig- !)•—It is stated that this pest has become flrmly estab¬ 
lished in the East Kootenay region, to which district it is thought that it 
may be kept confined for some years and its spread north up the Columbia 
Valley and west into the dry belt rendered very slow. It is thought to have 
entered British Columbia from Montana, in the northern part of which it has 
become established. 

The Mexican bean beetle in Ohio, A. E. Milleb (Ohio Sta. Mo. Bui., 9 
(1924), No. 1-2, pp. 31, 32 ).—The author here discusses the occurrence of the 
Mexican bean beetle in Ohio, showing that much of the State south of the 
latitude of north Columbus is probably infested with the pest At no place 
has it caused an appreciable loss to the bean crop, but from the severity of 
injury in some localities, as Gallia, Pike, and Ross Counties, it may be ex¬ 
pected to do so during 1924. 

Cane borers in the Silay-Saravia Districts, A. W. Woods (Sugar Cgnt. 
and Planters News, 4 (1923), No. 6, pp. 273-276, fig. 1).*—This is a report of 
pjbservations by the author on the Insect pests of sugar cane in Negros, F. I* 
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Treatment of seed corn with tar and Paris green as a protection from 
wireworms, 0, R. Willey (Va, Sitate Crop Peat Comn, Quart, Bui, 5 (19^5), 
7 ^ 0 , pp. S), —This is a report of tests undertaken to determine if the tar 
secured from gas plants In Virginia Is suitable for treating com and the effect 
on germination when corn is planted (1) at once and (2) several days after 
the treatment. The results indicate that the germination of the com is not 
affected by the tar or the tar and raw linseed oil either with or without the 
Paris green, and that treating the seed three weeks before planting did not 
affect germination. 

Responses of Bruchus to modified environments, J. K. Bkeitenbecher 
(Olda. Acad. Sci. Proa. [Okla. Vnn\}, 1923, III, pp. 32-35). —^Thls is a brief 
report of experiments conducted by the author in Oklahoma. 

The apple flea-weevil, Orehestes pallieornis Say; order Coleoptera, 
family CurcunonJdae, J. S. Houseu (Ohio Sta. Bui, 312 (1923), pp, S97-4S4, 
figs. 16). —The autlior reports upon work prepared for publication in coopera¬ 
tion with the Illinois Natural History Survey, as noted below. 

The apple flea-weevil is a native insect generally distributed from Nova 
Scotia and Quebec to Oregon, Texas, and Virginia, but it has been found nota¬ 
bly injurious only in southern and central Illinois and in a limited district in 
central Ohio. It feeds in small numbers, as beetle or larva, on a considerable 
variety of native trees and shrubs, but is definitely injurious only to the culti¬ 
vated apple. 

“ It hatches from an egg laid in one of the thicker veins of the under side 
of the leaf and feeds on the leaf parenchyma, making a closed mine or burrow 
which is finally expanded at its outer end into a blotchlike blister wdthln which 
the larva pupates. There is but one generation a year. The newly formed 
adults emerge from their mines in May and June, feed on the leaves for about 
a month, and then, In June and July, leave the tree to conceal themselves in 
what are to be their winter quarters, under grass, leaves, and rubbish on the 
ground. Here they remain until spring, leaving their shelter at about the time 
of the unfolding of the apple leaf, creei>lng up the trunks of the trees, or flying 
to the branches above, and beginning again to fetKl on the leaves, in which 
eggs are presently laid for the next generation. The egg period lasts about a 
week, that of the larva 17 days, and the pupal period 5 or G days. Injury is 
done by both the larval mines and the feeding punctures of the beetles, usually 
made in the under side of the leaf. The maximum effect in badly infested 
orchards is a destruction of the leafage sufficient to seriously weaken the tree 
and reduce it to worthlessness.” 

The Information on control work, the accounts of which are quite similar, 
have been summarized as follows: 

“The principal natural checks on the multiplication of the weevils are 
fungus and insect parasites, the former destroying the beetles by wholesale in 
wet summers and the latter killing the larvae. Experiments with means of 
control were made by banding the tree trunks with tanglefoot, spraying oi 
dusting the leaves with poisons or with contact insecticides, burning the hiber¬ 
nating beetles in grass and rubbish under the trees, poisoning them there with 
sprays and poison dusts and by the use of poison baits, and cultivation of the 
orchard at a time and in a way to bury the hibernating beetles beyond resur¬ 
rection or to keep the ground free from cover to which they might retreat in 
summer for concealment and hibernation. 

“ Thoroughly clean cultivation, carried close to the tree, was the most effective 
of these means, reducing formidable infestations to insignificance and improving 
the vigor and productiveness of the trees. Next to this was a spray of kero¬ 
sene emulsion containing 7.6 per cent of kerosene, which, properly applied. 
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killed i)racticaUy all the beetles, as many in one instance as 9,000 to the tree. 
Burning in hibernation by a powerful kerosene blowtorch, of a kind used to 
melt asphalt in paving streets, was effective and useful when an orchard had 
been so cultivated as to concentrate the beetles under the trees, provided that 
the cover was of a kind to be burned completely at a reasonable expense for 
kerosene and labor. None of the various other means and methods with which 
experiments were made were sufficiently useful or promising to Justify their 
recommendation. 

The apple flea-weevil, Orchcstes pallicornis Say (order Ooleoptcl*a; 
family Curculionldae), W. P. Punt, S. C. Chandleb, and P. A. Glenn {IIL 
Nat. Hist. Survey Buh, .15 (192^), Art. 1, pp. f6) .--This is a re¬ 

port of investigations conducled for the most part independently by the Illinois 
National History Survey and the Ohio Exi)eriment Station (see above), which 
have cooperated in the preparation of a report. The resulting papers are sub¬ 
stantially equivalent, although not identical in all particulars, and arc pub¬ 
lished as separate bulletins by two sets of authors. 

Habits and control of the cotton boll weevil in North Carolina, It. W. 
liEiBY and J. A. Harris (A. C. Dept. Agr. Bui., 1924, Mar., pp. 19, figs. 6*).— 
This is a progress report of studies at Alxu-deen of the life history and control 
of the cotton boll weevil during the year 1923. 

The authors find that “a single application of a sweetened poison mixture 
made when the squares begin to form kills some of the overwintering weevils 
when the mixture is applied in the bud of the plant hy a mop at the rate of 
about 1 gal. of the mixture per a<!re. Apiiorenlly the killing of some of the 
weevils at this time will delay the arrival of the heavy infestation later in the 
season. A similar delay may be caused, however, by a very hot and dry July, 
wliich kills many of the larvae and the pupae of the first generation while these 
are developing in the fallen squares. One application of the home-mixed 
sweetened poison, consisting of 1 lb. of calcium arsenate, 1 gal. of molasses, 
and 1 gal. of water, made just when the squares begin to form, may, therefore, 
be found profitable. When four to seven applications of the mixture are 
mopped on the plants during the season (especially the fruiting part of the 
season) the cost of the additional applications is nearly as great or greater 
than the value of the amount of cotton gained by the treatments. 

“Our single test with the Florida method was conducted on high-yielding 
cotton and showed a loss of 18 lbs. of seed cotton per acre when compared 
with an untreated plat located beside the Florida treated plat. This metliod 
apparently has possibilities for future development, perhaps when used in 
combination with applications of dry calcium arsenate late in the season. The 
Florida treatment also seemed to delay the arrival of heavy weevil infestation 
to the point where three applications of calcium arsenate dusted on the plants 
late In the season increased the yield over an untreated plat by 159 lbs. of 
seed cotton per acre. We can not recommend the Florida method for general 
adoption. 

“ In each of the four large scale, practical field tests to control the weevil by 
dusting four to seven times with calcium arsenate, beginning when 10 per cent 
of the squares are punctured, a highly profitable return was secured. This 
method is already well known and established. Our studies in each of the 
tests show that the infestation of weevils Is kept down materially by the appli¬ 
cations of the poison made at intervals of each four or five nights at the rate 
of 5 to 7 lbs. of the poison per acre. With good dusting machinery the dust 
poiebn can be driven into the squares, and dead weevils will be found in these 
squares rather commonly afterward.” 
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Further experiments with the Floridu method of boll weevil control, 

G. D. Smith {Fla. State Plant Pd. Quart. Jiul, 8 (1924), 2, pp. 29-72, 

ftps. 9). —Tills is a report of work carried on diirinjc 10211 in continuation of 
that reportcKt the previous year (E. S. R., 48, p. 254). In the work conducted 
at Madison, Fla., during the summer the method was given a very severe test 
owing to th<» almost continuous daily rains from May 14 to August 7. 

“ In most cases where the Florida method was properly used a profitable 
crop of cotton was secured, whereas yields ranging from 27 to 150 lbs. per 
acre were the rule in non treated fields. Weather conditions during the grow¬ 
ing season of 1028 practically prohibited successful dusting of tlie cotton 
plants. 

“A poisoned sirup mixture, made by mixing 2 lbs. of calcium arsenate in 
0.5 gal. of water and then adding 1 gal. of sirup, when mopped in the buds 
of the c<»tton plants gave much better results than dusting. Sirup I.s not 
attractive to the weevil in the sen.se that weevils will search for it and 
congregate around it in numbers. However, weevils like to eat sirup and 
usually do so when they encounter it. Mortality records, secured under cage 
conditions and later verified by field experiments, show that after the squares 
are r(*nioved and the buds of the plants mopi)ed with the poisoned sirup mix¬ 
ture mt^ntioned above m(»st of the adult weevils are killed within 24 hours. 
Ihiwdered calcium arsenate dusted onto the plants by means of a dust gun 
required from 48 to 72 hours to give about the same result. Mopping the 
plants after the squares were removed, using 2 lb.si. of poison, 1 gal. of sinq), 
and 0.5 gal. of water, >vas found to ])e cheaper than making one application 
of calcium arsenate dust, using a rotary fan type of dust gun. at tlie rate of 
about 5 lbs. per acre. 

“ The Florida method of weevil control can ])o elTectively us(^l under adverse 
weather conditions If the poison is applied in the form <»f a poisoned sirup 
mixture. The fariiior can remove squares until about 4 o’clock in the after¬ 
noon, or until the day’s rain has passed, and then mop the plants with the 
sirup mixture. If no rain falls before noon of tlic following day a second 
ai)pllcation of the jiolson Is unnecessary. The cost of removing the s(iuarc.s 
varied from $0.53 to $1.88 an acre, depending on the sp.acing of the plants 
in the row and the number of squares on the plants at the time of stripping. 

“ A good grade of sirup Is preferable to iioor grades for weevil poisoning. 
Any kind of sirup can be used, but the better the gi ade of sirup the higher the 
I»ercentage of control that will he secured. liOss than 2 lbs. of (*alcium arsenate 
to the gallon of sirup is not recommended. There 81*01118 to bo little reason 
for using more than 2 lbs. to the gjillon. Ihsirig more than 0.5 gal. of water 
to the gallon of sirup dilutes the mixture to a point where very rapid evapo¬ 
ration takes place in the hot sunshine. It is desirable that the mixture retain 
its slrupy consistency as long as possible. Mopping with moi)S made by tying 
shucks or pieces of burlap on the end of a stick was found to be more sue- 
(*essful than shaking the sirup mixture out of a bottle. By gently pressing 
the mop down Into the hud of the plant there is practically no chance of thf 
weevil missing the poisoned sirup mixture. On the other hand, if a drop o. 
two of the poisoned sirup mixture Is shaken from a bottle onto the top leaves 
of the plant there is a chance that the weevil will not find the poisoned simp 
until after it has been rendered liarraless either by dew or rapid evaporation.” 

The apiary, W. S. Blaib (Canada Ewpt. Funm, Kentville (N. 8.) Sta>^ Rpt. 
8upt X922f pp, 79-8S). —^Thls is a report on production, condition of colonies, 
etc., at the Kentville Experimental Station. 

Bee disease in Montana, O. A. Sippkl (Montana 8ta. Circ, 120 (192S), pp. 

H, fipB, 5), —^Accounts are given of American foulbrood, Euroi>ean foulbrood, 
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sacbrood, and disorders of adult bees, Including dysentery, spring dwindling, 
and paralysis, with measures for their control. 

The value of hive and wild bees in the production of fruit, 0. H. Hoopxst 
{[Wye, Eng,: Aiithorl, 1923, pp, 24, figs. 5).—-This is a review of the subject 
presented in an address by the author before the Ashford Branch of the Kent 
Beekeepers* Association in November, 1923. 

Descriptions of three species of Tiphia parasitic on Popillia Japonica 
(Hym.), S. A. Rohweb (Ent. Soc, Wa^sh. Proc., 26 {1924), 4, pp. 87--92 ).— 

The author describes three species of Tiphia from Japan under tlie names 
T. autumnalis n. sp., T. popilliavora n. sp., and T. vemalis n. sp. He includes 
notes on their life history and habits by C. P. Clausen and J. L. King. 

A further note on the carnivorous habits of Tachycines asynamorus 
{Bur. Bio-Technol., Leeds, Bui. 11-12 {1923), pp. 108, 109). —Observations here 
reported (B. S. R., 48, p. 853) Indicate that when kept in captivity T. asyna¬ 
morus is liable to develop cannibalistic habits when unable to secure suitable 
vegetation. “ Further inquiries have shown that the insect is a vegetable 
feeder when given free access to greenhouses or a commercial nursery. It is 
still causing trouble in certain nurseries, and the method of hunting by night 
with lanterns has given good results in keeping the pest in check.’* 

The discovery of Trypanosoma cruzi and of American trypanosomiasis 
[trans. title], C. Chagas {Mem. Inst. Oswaldo Cruz, 15 {1922), No. 1, pp. 67-76; 
trans,, pp. 2-11). —^This is a historic retrospect. 

Herpetomonad flagellates in the latex of milkweed in Maryland, F. O. 
Holmes {Phyiophatology, 14 {1924)* No. 3, pp. 146-151, figs. 10). —The hemlp- 
teran Oncopeltus fasciatus (Dali.) is thought to transmit the flagellate Herpe- 
tomonas elmassiani (Migone) of milkweed from plant to plant. 

foods—HTTMAN NUTEITION. 

The relation of moisture content and certain other factors to the 
popping of popcorn, F, C. Stewakt {New York State Sta, Bui. 505 {1923), 
pp. 5-70, pis. 4)^ —In this investigation of factors influencing the popping 
quality of corn, the relation of moisture content was first studied by comparing 
the volume of the unpopped corn with the same corn popped under specified 
conditions. 

New pop corn was placed in a Freas drying oven at 85® C. and samples were 
removed dally, analyzed for moisture content, and popped, after which the 
volume was compared with the volume of the sample before popping. The 
volume of the popped corn increased steadily for nine days, the moisture mean¬ 
time decreasing. On the tenth day there was a slight decrease in volume. The 
moisture content at the time of largest volume was 13.5 per cent and the in¬ 
crease in volume over the original volume of the unpopped corn 28.1 per cent. 
In two further tests conducted along similar lines the largest volume of the 
popped corn was obtained when the corn had reached a moisture content of 
from 13 to 15 per cent. 

A comparison was then made of the moisture content and popping quality 
of corn which had first been brought into good impping condition by artificial 
drying and then stored in muslin bags, part in the laboratory and part in an 
open shed protected from rain and snow. Popping tests were made every 
five days for three months, after which the bags were reversed and the pop¬ 
ping tests continued. During the first three months the com stored under open- 
air conditions maintained a moisture content of from 12 to 14 per cent and gave 
good yields of popped com, while that stored in the laboratory lost steadily in 
moisture content and in y<dume when popped. When the bags were reversed 
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the moistui^ content of the corn which had previously been kept Indoors and its 
volume when popped increased. These results Indicate that to keep popping 
corn In good condition it should be stored where it will have access to moist 
air or under conditions preventing the loss of moisture. During the dry 
weather of summer storage of the com for a few days in the ice box Is said 
to improve its quality. Storage in closed glass fruit Jars is also recommended 
as a safe method of keeping corn in good popping condition. 

As the result of several tests to determine the best method of restoring the 
popping quality of corn which has become too dry, the following directions 
are given: To 2 lbs. of the com in a 2-qt. fmit jar are added from 2 to 6 
tablespoonfuls of water. The Jar is then sealed, shaken thoroughly, and al¬ 
lowed to stand two or three days before being popped. 

Suggestions are included for determining for the variety of corn and type 
of popper used the optimum temperature conditions for popping, for w^ashing 
pop corn, and for retaining the crispness of pop com. 

The popping of pop corn, .T. D. Luckett {New York State Sta, Bui. 505, 
pop. ed. (1924), pp. IS, figs. 5).—A popular edition of the above bulletin. 

First principles of the science of baking, W. Jago {Chicago: Bakers' 
Helper Co., 1925, pp. 192, figs. 5). —This volume, while Intended for the baking 
technologist, contains many valuable suggestions for bread making in general. 

Canned fruit, W. G. Savage and li. F. Hunwicke {[Ot. Brit.} Dept. Sd. 
and Jndus. Research, Food Invest. Bd., Spec. Rpt. 16 {1923), pp. iF-f-54).— 
This report deals with an investigation of commercially canned fruit by 
methods similar to those employed in a previous investigation of canned meat 
and fish (E. S. R., 48, p. 754). 

An examination was first made of 107 cAns of different kinds of fruit which 
had been rejected by food inspectors. The rejected cans were submitted to 
physical, chemical, and bacteriological examinatiwi to determine whether the 
Judgment in rejecting them had been correct. Of these cans 00 show'^ed definite 
evidence of pressure in the can, with gas escape when opened. Of the 47 
cans rejected for defects other than gas development, the Judgment was found 
to be correct in 10 cases. In commenting on these results, it is stated that 
the methods of examination have been developed as a purely rule-of-thumb 
technique, uncontrolled by scientffc studies of the contents. While tliey err 
on the side of undue severity, the slightest abnormality leading to rejection, 
they operate for the protection of tlie consumer.” 

A more detailed bacteriological examination was made of 165 samples of can¬ 
ned fruits consisting of 58 sound and the 107 rejected samples. Of the former, 
the contents of 77.6 per cent proved sterile, while of the rejected blown cans 
38.3 and the rejected but not blown cans 55.3 per cent were sterile. Of the non- 
sterlle but supposedly sound samples, the contents of only 1 can appeared to be 
abnormal. From this a yeast and spore-forming aerobe were Isolated. From 
the other cans anaerobes were isolated from 4, spore-forming aerobes from 
5, and both anaerobes and spore-forming aerobes from 8. 

Of the many organisms isolated from the blown samples, it is considered 
that the anaerobes, spore-forming aerobes, and thermophiles may be disre¬ 
garded, but yeasts, gas-producing, spore-forming aerobes, and the coccoidal 
bacilli are considered responsible for the spoilage. The distribution of these 
was as follows: Yeasts alone 2, coccoid bacilli {BaciUus pleofrueti) 10, yeasts 
and coccoid bacilli 5, B. ooli 2, and micrococci alone 12. 

Of the rejected but not blown cans, no bacteria which could be associated 
with an unsound condition were found in 68 per cent, while numerous organ¬ 
isms were found in other samples. 
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It is concluded that the types of organisms associated with unsoundness 
are all of comparatively low resistance to heat with the exception of B. hoiu- 
limis, which is considered to be of too rare an occurrence in canned fruit to he 
of any great significance. 

Bacteriological examination of ground beef with reference to standard 
analysis.—1, Relation of bacterial count and aerobic species present to 
spoilage. 11, Anaerobic species present in ground beef and their rela¬ 
tion to spoilage, R. K. Hoffstadt (Amer. Jour. Hyg.y i No. I, pp.^3S- 

51 ).—^The chief purpose of the investigation reported in the two papers pre« 
sen ted was to determine a standard for predicting the keeping qualities or 
the toxic effects of meat. The meat selected for the study was ground beef 
purchased in local markets of widely varying sanitary conditions. 22 
samples being obtained at public markets and 27 from shops. Note was 
made of the sanitary condition of the market, the method of handling and 
wrapping meat, and the appearance of the meat as to quality, general cleanli¬ 
ness, and odor. 

A comparative study was first made of the bacterial count, organoleptic 
test, and sanitary condition. There was a decided overlapping in range among 
these three tests, and no relation could be established between the iiilti.il 
bacterial count and the count as the meat aged. A detailed study of the 
aerobic organisms present showed no species or group whicli could be takon 
as a standard of meat analysis. Of the 045 aerobic organisms Isolated, M2S 
were of undoubted environmental origin and 317 of fecal or doubtful origin. 
There was no relation between the percentage of proteolytic aerol)es and the 
typ(^ of spoilage. 

In the second paper are summarized the results of a detailed study of Mk* 
anaerobes found in the meat. Of the 847 anaerobes isolated, 102 showed 
no proteolytic action on meat and probably belonged to the saccharolytic 
group, 115 showed strong proteolytic action, and 130 were weakly proteolytic* 
in varying degx’ees. Tlie presence of each of these groups was found to 
result In a definite type of spoilage, but there was no relation Iwtween the* 
type of anaerobe present, the original organoleptic test, the sanitary condition, 
and the aerobic count. The author concludes tliat the presence of prot(‘o- 
lytlc anaerobes may serve as a criterion for predicting the keeping quallth^s 
of the meat. 

Digestion experiments with the raw white of egg.—II, The digestibil¬ 
ity of unbeaten in comparison with beaten whites, M. S. Rose and (I. Mac¬ 
Leod {Jour. Biol. Chem., 58 {1923)t No. B, pp. 369--371 ).—^The comparison <»f 
the relative digestibility of beaten and unbeaten raw egg whites noted in 
a previous study (.K. S. R., 47, p. 166) has been repeated with 6 additional 
subjects. 

The individual coefficients of digestibility for tlie beaten and unbeaten 
whites for the 6 subjects were, respectively, as follows: 1)2.7 and 86.2, 85.6 
and 85.6, 79 and 80.9, 92.2 and 76.9, 93.4 and 88, and 86.4 and 90.3. The 
average values were 88.2 and 84.7 and the average coefficients of digestibility of 
the whole diet 87.6 and 85, respectively. 

These results are thought to indicate that finely subdivided raw egg whites 
tend to be utilized somewhat more completely than those taken without any 
subdivision, although the difference is but slight. 

On the estimation of metabolism from determinations of carbon dioxid 
production and on the estimation of external work from the respiratory 
metabolism, M. Greenwood aiid K. M. Newboid {Jour. Byg. [London), 21 
il9fj3)y No. Jfy pp. 440-^450 ).—Some of the data reported In the monograph 
of Benedict and Cathcart (E. S. li., 31, p. 465) have been subjected to statis- 
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ticttl analysis, with a view to determining How accurately the re'spiratory 
metaholisin can be estimated from a knowledge of (X >3 output alone and how 
accurately external work can be estimated from respiratory metabolism and 
vice versa. 

Tlie conclusions drawn from the lirst part are that “as far as regards the 
delerinination of oxygen consuinpthm or the respiratory (luotient from (Xh, 
either liy Waller’s assumption of a constant respiratory quotient [E. S. R., 4H. 
p. ‘KWJ, or by the slightly more elastic method of treating rest and work obser¬ 
vations sei>arately and assuming a linear relation between (Xla and either 
«ixygen (u* the respiratory quotient, the results obtained are not suitable for 
very accurate measurement even in tlie case of a single subject \vorking under 
hom<»gem?ous conditions, and would therefore be still more inaccurate if 
apidied generally.” 

Similar conclusions are drawn from the second part of the investigation. 
“The practical conclusion seems, therefore, to be that when any experimental 
calibration of different forms of muscular work is l)ased upon the confronta¬ 
tion of small samples of measurements upon <lifferent siibje(?ts, only the roughest 
lesnlts are attainable. We think it is certain that the difference in total 
<*nergy transformation between, say, a needlewoman and a coal hew^er, trans- 
s<'eii(ls even our very wide margins of variability, hut it does not appear to 
l>e at all probable that either by W’aller’s technique, by the complete actual 
techni(iuc of Indirect calorimetry, or by any at present available method the 
]>hysi<»logical calibration of Indu.strial work can nsid’nlly be attempted on a 
grand scale.” 

\ cliart showing graphically the respiratory quotient and the per- 
ei^ntnge of calories furnished by protein, fat, and carbohydrate, K. F. Du 
iJojs (^V>c. IJiVpL Biol and Med. Proc., 21 (2923)^ Ao. 2, pp. 6*2, fig. P )/— 
in Ibe chart, as rei)roduced on page 2G4, the base of the triangle represents the 
r<*spiratory quotient. Tlie ends represent, respectively, the theoretical point 
(R. Q.—0.707) at which 100 per cent of the calories is obtained from fat and 
the theoretical point (R. Q,~l) at which 100 per cent the calori(\s is 
ol>taliie(l from carboliydrate. The top of the triangle represents the theoreti¬ 
cal point (U. Q.=0.801) at which 100 i>er cent of the calories is oldained from 
pndein. Tlie i)ercentage of calories furnished by protein is shown by the 
lines almost parallel to the base and tliat furnished by carbohydrate by the 
lines parallel to the left side of the triangle. The zone at the side and to the 
left of the triangle is that In which protein is partially converted into car¬ 
bohydrate and that to the right of the triangle the zone in which carboliydrate 
is converted into fat. 

Ciood proportions in the diet ftrans. title], C. Ij. Hunt (Bui is^or. Sal Ifyg. 
Alinient.f 11 (1923)t No. 8, pp. 1/75-50(1 /igs. G). —^^Phis is a free translation into 
French of Farmers’ Bulletin 1313 (E. S. R., 4J), p. 158). 

(irow'th on diets high in carbohydrate and high in fat, A. H. Smith 
and E. Cahey (Jour. Biol Chem., 58 (1923), No. 2, pp. 1/25-1/33. fig 1). —^The 
chief purpose of this investigation was to determine through feeding exiieri- 
ments with rats the relative efficiency of fats and carbohydrates ns sources 
of energy when all of the other constituents of the diet were supplied in sup- 
fKisedly adeiiuate amounts. The study also offered an opiiortunity to observe 
the vUdjustment of the growing animal to calorie intake on diets of widely 
different energy values. 

The balanced control diet consisted of fat-free casein 18, starch 51, lard 23, 
cod liver oil 4, and salts 4 per cent; the high fat diet of casein 25, lard 05, 
cod liver oil 4, and salts 6 per cent; and the high carbohydrate diet of casein 
14, starch 79, cod liver oil 3.8, and salts 3.2 per cxmt. The apportionment of 
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total cal(ft*les in protein, carbohydrate, and fat In the three diets was, respec¬ 
tively, as follows: Protein 13.8, carbohydrate 39.2, and fat 47 per cent; protein 

13.8, carbohydrate 0, and fat 86.2 per cent; and protein 13.8, carbohydrate 

77.8, and fat 8.4 per cent. In all the experiments vitamin B was provided by 
30 mg. of Yeast Vitamin Harris fed apart from the ration. 

The weights attained by the various groups at 80 days of age have been 
charted by sex and diet, with average normal weights for age in comparison. 
On the high carbohydrate diet the males had reached the normal weight and 
the females slightly more than normal weight. On tlie high fat diet both tlie 
males and females were below normal, the growth rate having begun to 
diminish in the males at about 50 days and in the females slightly later. 



Pio. 1.—The respiratory jquotient and the percentage of calories furnished by protein, fat, 

and carbohydrate. 


The animals on the high fat diet were sleek and plump, while those on the 
high carbohydrate diet were larger and more rangy. 

Calculations of the food intake on the various diets during the period in 
which normal growth was obtained were made separately for males and 
females, the former giving the number of calories consumed to gain 21 gm. 
between 40 and 60 days of age, and the latter to gain 19 gm. during the same 
period. The average total calories-for the males were standard diet 307, high 
fat 305, and high carbohydrate 336, and for the females high fat 226 and high 
carbohydrate 273. These figures indicate a wasting of energy on the high 
carbohydrate diet, and this was found to be true at whatever age the com¬ 
parison was made. 
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In discussing the significance of the results reported, it is suggested that the 
failure of the animals on the high fat diet to maintain their initial normal 
growth is due partly to the lack of desire for food. An attempt to increase the 
appetite of these animals by increasing* the amount of yeast and consequently 
of vitamin B was without appreciable effect, but a decrease in the tat and an 
increase in the carbohydrate led to an immediate response. “The possibility 
of affecting appetite and thus growth by adjusting the fat and carbohydrate 
in an otherwise adequate diet is a new conception in nutrition and is worthy 
of more extensive experimental study. It is more than likely that, in spite of the 
highly emphasized potencies of newly discovered food factors, normal nutri¬ 
tive well-being will l>e secured only when the proper ratio, as well as the 
fulequate absolute amounts of all of the recognized dietary principles, is main¬ 
tained.’' 

Animal calorimetry.—XXIII, The influence of the metabolism of the 
nucleic acids on heat production, M. Uinqer and D. Ravport {Jour, Biol, 
Vhem,y 58 (Jt025), No. 2, pp. 4'^5-4S2). —Continuing the series previously noted 
(B. S. R., 48, p. 161), a study was made of the effect of the ingestion of animal 
and plant nucleic acids on the basal metabolism of two dogs. The yeast 
nucleic acid used was Merck’s commercial preparation, which contained 17 
per cent of nitrogen and 8.2 per cent of phosphorus and was practically free 
of protein.s. ^i'lie animal nudeic acid wa.s preparetl from the thymus gland 
and contained 14.5 per cent of nitrogen, 8.1 per cent of phosphorus, and only 
a trace of protein. The administration of 20 gm. of each of these nucleic 
acids was without effect upori the heat production of the dogs. It is concluded 
that nucleic acids exert no specific dynamic effect. 

Amino acid content of blood of infants and children, G. N. Hoeffel and 
M. E. JMouiakty (Amer, Jour, DUeaseH Childreny 27 (1924), No. i, pp. 64-66). — 
Determinations by the Folln-Wu method are reported of the amino acid nitrogen 
in the blood of 50 children from tlie age of 9 days to 15 years and of 9 normal 
adults. Data are also reported on the nonprotein nitrogen, uric acid, and in a 
few cases the creatinin content of the blood. 

The maximum, minimum, and average values for 20 infants 22 months and 
under were amino acid nitrogen 6.93, 4.41, and 5.57; nonprotein nitrogen 41.4, 
15, and 26.6; and uric acid 6.76, 1.28, and 3.1 mg. per 100 cc. Corresponding 
values for 30 children from 2 to 15 years of age w^ere amino acid nitrogen 7.14, 
3.92, and 5.28; nonprotein nitrogen 49.5, 22.7, and 28.2; and uric acid 5.88, 2.56, 
and 3.8, respectively. The values for the adults were amino acid nitrogen 8.12, 
6.36, and 7.04; nonprotein nitrogen 34.2, 27.6, and 30.5; uric acid 4.75, 3.28, 
and 4.05; and creatinin 1.53, 1.26, and 1.37, respectively. 

The influence of diet on teeth and bones, G. Toverud {Jour. Biol. Chem., 
58 {1923) y No. 2f pp, 583-600). —This paper reports histological and chemical 
studies of the teeth of guinea pigs fed on a scorbutic, diet and similar studies 
of the teeth of female rats on a low calcium diet, together with metabolism 
studies of these rats and analyses of their bones. 

The teeth of the scorbutic guinea pigs showed marked degeneration of the 
pulp, wdth substitution of osteodentin for the normal orthodentin. As com¬ 
pared with the teeth of normal guinea pigs, chemical analyses showed a slight 
decrease in total ash and calcium and a marked increase in magnesium. 

The female rats which were fed the low calcium diet failed in most cases to 
breed. Metabolism studies during tlie calcium-deficient period showed a low 
calcium retention and an abnormally high magnesium retention as compared 
with animals on the control diet. The blood calcium fell from 11 and 12 mg. 
per 100 cc. of serum in the normal rats to as low as 5 mg. in the rats on the 
calcium-deficient diet. The bones showed marked reduction in total ash, cal- 
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fhim, and phosphorus, and a possible increase in magnesium. Analyses of the 
molar teeth showed a reduction In the total ash, with a small decrease In 
calcium and phosphorus and a small increase in magnesium content. The 
front teeth showed a reduction in all o*f these values. 

Value of cereals established by research, M. »S. Fine {Amor, Food Jour., 
18 {192S)f No. 11, pp. 511, 512, 5)5, SJ^J), figs. 8). —In the studies reported in 
this paper the vitamin B content of two cereal foods, Grape Nuts and Post’s 
Bran Flakes, was determiiuKl by preventive and curative experiments with 
rats. In the former the cereal was fed at various levels in a ration consisting 
otherwise of casein, salt mixture, starch, butterfat, and lard, and in the latt€»r 
it was fed as the sole source of vitamin B to rats in a state of nutritive de<tline 
on a diet deficient only in this vitamin. 

In the experiments with Grape Nuts normal growth and reproduction, with 
rearing of the young, took place on rations containing 02 and 50 per cent of 
Grape Nuts. Good growth was also secured with 45 mid 30 per cent. In the 
curative tests amounts as low as 1.5 gm. of Grape Nuts daily sufficed to restore 
the animals to good nutritive condition. 

With bran flakes normal growth and reproduction took place when the flakes 
furnished 30 and 45 per cent of the ration, and from 1 to 2 gm. of the flake.s 
sufficed as the sole source of vitamin B. In similar experiments in which a 
highly milled wheat product was used as the source of vitamin B as much as 

4 gm. proved insufficient for growth. 

The value of milk in the diet, W. Platt {Anier. Food Jour., 19^{lt)2Ji). 
No. 1, pp. 7, 8, 4 ^).—A general discussion. 

Growth and reproduction of rats on whole milk as the sole diet, B. B 
Palmeb and G. Kennedy {Soc. Expt. Biol, and Med. Froo., 20 (1923), No. 8. 
pp. 506-508).--A brief report is given of a limitetl study of the effect of an 
exclusive milk diet on growth and reproduction in rats. 

On fresh, raw, liquid milk supplemented only by distilled water containing 
iodin, 3 male rats were raised from weaning to full size at maturity, but all 
failed to exhil)lt any mating instinct. In a second experiment, two colonies of 

5 rats each grew normally for from 50 to 70 days on the exclusive milk diet, but 
all of the females remained barren. In a third exi)eriinent, 3 female rats 
which had been reared to partial maturity on a mixed diet and had given 
birth to one litter each, were placed in the colonies of the second experiment, 
since which time 1 of the rats has had two litters and the other one. Two of 
these litters died within a day or two. The mother of one of the other litters 
on being given about 0.5 gm. of dried yeast dally was able to nurse the 4 
young, and the other was able to nurse 6 young successfully when her diet 
was supplemented by 0.2 gm. daily of yeast from which vitamin B had boon 
removed by alcohol extraction. 

In the fourth experiment 3 male and 4 female rats were fed an artificial dry 
milk containing the essential ingredients of cow’s milk in the approximate 
proportions in which they are present in whole milk. Three of the females 
have had one litter each, and 2 of these have had a second litter. The first 
litters in all cases were normal until the fifteenth to twenty-first day, when 
spasms developed. In the second litter this was prevented by giving 0.2 gm. 
of dry whole yeast daily in one case and 0.2 gm, of dry alfalfa meal in the 
other case. 

The aegeueratiou of the testis of rats on a milk diet, H. A. Mattill 
alia J. S. Carman {Soc. Expt. Biol, and Med. Proe., 20 {1923), No. 7, p. 420),— 
It is reported that the degeneration of the testis of rats on a diet in which the 
protein and ritamlns are supplied by milk (B. S. E„ 49, p, 663) has also been 
observed when such rations have been supplemented by nucleoprotein and by 
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kidney and liver proteins to the extent of 2 per cent of the diet. Since these 
rations furnish an adequate amount of vitamin B, it is concluded that “ the 
lack of some other substance than vitamin B, and as yet unrecognized, may 
be solely or Jointly concerned in the disappearance of the reproductive 
function,” 

Fat-soluble vitamins.— —XVI, Stability of the antirachitic vitamin to 
saponihcation, H. Steenbock, J. H. Jones, and E. B. Hart {Jour. Biol. Chem., 
58 (1928) t No. 2t pp. figs. fi).—In this continuation of the series of 

Kstudies previously noted (B. S. K., 51, p. C8) the etlier extract of cod liver oil 
subjected to drastic saponification has been shown to be as effective as un¬ 
treated oil as a source of antirachitic vitamin. Dogs were used as experimen¬ 
tal animals, and the tests included the effect of the untreated and treated oil 
on growth, calcification of the bones, and maintenance of normal calcium and 
phosphorus content of the blood. 

Antirachitic effect of cod liver oil fed during the period of pregnancy 
or lactation, A. F. Hess ami M. Weinstock {Amcr. flour. Discancs Children, 
27 (1924), No. i, pp. —(k>d liver oil when fed to female rats during the 
last half of pregnancy or during the lactation period was found to have no 
jprotective influence on the young when the latter were placed on rickets-pro¬ 
ducing diets subsecpient to weaning. When administered dire<.dly to the young 
during tlu' lactation period, the oil served to protiKJt against the development 
of rickets at a later period. This is thought to indicate that the active princi¬ 
ple is not transferred in appreciable amounts to the milk of lactating animals, 
but is capable of being stored by the young when fed directly. It is noted that 
in this connection the factor of growth must be taken into consideration. 
Evidence is advanced that storage of antirachitic vitamin is not so great in a 
rapidly growing animal as in one in which the growth processes are not so 
marked. 

Blindness and other diseases In children arising from deficient nutri¬ 
tion (lack of fat-soluble A factor), C. E. Bloch (Amer. Jour. Diseases 
Childrm, 27 (1924), No. 2, pp. 139-148, figs. 8 ).—tin this furtlier discussion of 
the occurrence of xerophthalmia among the children of Denmark, as pre¬ 
viously noted in a paper by Blegvad (E. S. R., 50, p. 772) and in earlier papers 
by the author (E. S. R., 45, p. 668), attention is called to the fact that the 
children developing xerophthalmia are often attacked by some infectious dis¬ 
ease, which usually takes the form of simple catarrhal infection of the mucous 
membrane, particularly of the respiratory organs and the middle ear, but 
may consist of Bacillus colt infection of the urinary tract and infectious 
dermatitis. It is said that these infections are very persistent and often fatal. 
There have been few cases of rickets in connection with xerophthalmia. The 
greater incidence in the spring is attributed rather to the effects of seasonal 
growth than to a difference in the vitamin A content of the milk. 

Blindness and other diseases in children arising in consequence of 
deficient nutrition (lack of fat-soluble A factor), O. E. Bloch (Jour. 
Dairy Soi., 7 (1924)» No. 1, pp. 1^10, figs. 3). —^This is a general discussion of 
the autlior’s investigations on xerophthalmia among the children of Denmark, 
as noted above. 

^Vitamin B as a factor in nutrition, G. R. Cowqili. (Ny^tion's Health, 5 
(1923), No. 8, pp. 599/ 510, 561 ).—In this dl8cu.sslon of the occurrence, prop¬ 
erties, and functions of vitamin B special emphasis is placed upon its effect 
upon the appetite. It is pointed out that most of the common foods which are 
included In the menus for the sick and convalescent are low in vitamin B, 
and that greater care should be taken by physicians and dietitians to supply 
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a sufficiency of vitamin B in such menus on account of its effect upon the 
appetite. 

The effect of diet on the content of vitamin B in the liver, T. B. Osborne 
and L. B. Mendel {Jour, Biol, Chem., 58 (1923), No. 2, pp. 36S-S67, fig. 1 ),— 
The authors, with the cooperation of H. C. Cannon, have compared as sources 
of vitamin B the dried liver tissue of rats which had lost weight on a diet 
lacking in vitamin B with that of other rats which had been on a mixed diet. 
The tests were conducted on young rats which had been brought to a state of 
nutritive decline on a diet lacking vitamin B. The dried liver tissue, was 
fed apart from the basal ration in amounts of from 50 to 200 mg. dally. 

In the case of the liver from the well-fed animals a favorable response 
was obtained even with the smallest amount fed, while with 100 mg. growth 
was nearly normal, and with from 150 to 200 mg. fully normal. As compared 
with yeast, the liver in this case was almost as good a source of vitamin B. 
On the livers of rats on the vitamin B-free ration none made adequate gains, 
and nearly all declined rapidly and died. “ From the clear-cut outcome of this 
study the conclusion seems inevitable that when an adequate supply of 
vitamin B is lacking in the diet the store of this factor in the liver tissue, 
where it is ordinarily found in abundance, becomes largely depleted.” 

The presence of vitamin B in frozen flesh food, A. M. Wright (Jour. 
Boo. Chem. Indus., ^2 (1923), No. 41* PP- 403T, 4041'» in Netv Zeal. Jour. 

Bci. and Technol., 6 (1923), No. 3, pp. 129-133). —The investigation reported in 
this paper was concerned chiefly with a comparison of the vitamin B content 
of fresh and cold storage meat, but incidentally furnishes evidence of the 
need of chickens for both vitamins A and B. 

White Leghorn cockerels from two to three weeks old at the beginning of 
the experiment were used as experimental animals. The control group re¬ 
ceived a ration composed of purified casein 2.7 gm., starch 8.25, butter fat 
and lard 3, and Osborne and MendePs salt mixture 0.75 gm. daily. When the 
equivalent of 0.4 gm. of dried yeast and the juice of swede turnips were 
given in addition to the basal ration, there was continuous growth and increase 
of weight during the 60 days of the experiment. When the yeast alone was 
omitted, the chickens did not grow and died in about 16 days, but with no 
symptoms of polyneuritis. When for the lard and butterfat there was substi¬ 
tuted mutton fat which had been heated for six hours in the air, the animals 
ceased to grow and died in from 28 to 35 days, but maintained their appetite 
until death. When both vitamins A and B were removed from the ration, 
the animals lost appetite after about 5 days, lost in weight rapidly, and died 
in about 10 days. 

In the main experiment the meat to be tested was substituted for the casein 
and a portion of the meat used in the diets of the control animals. The pro¬ 
portions of the various constituents were adjusted as in the basal ration. No 
yeast was given. The meats used were fresh lamb, three years’ cold storage 
lamb, fresh mutton, fresh beef, two years* cold storage beef, and nine 
years* cold storage pork. In all the experiments except those in which pork 
was used, the chickens either lost weight or remained stationary in weight for 
about 14 days and then showed steady and continued growth. In the pork 
experiment, growth was continuous from the start No difference was noted 
betw^een the growth and condition of the groups on th^ fresh and on the cold 
storage meat. 

Jt is concluded that cold storage up to nine years at temperatures ranging 
from 2 to 15^ F. does not destroy the vitamin B of the meats. 

The presrace of vitamin A in frozen porkt A. M. Wbiqrt (New Zeal. 
Jour. BoL and Technot, 6 (1923), No. S, pp. ISS, 134; also in Jour. Soo. Chem. 
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Indus., {1029), No. 52, p. SOOT). —In experiments similar to the above, pork 
was tested for its content of vitamin A by comparing the growth of white 
Leghorn cockerels on rations consisting of pork containing 25 per cent of 
fat, starch, salt mixture, and the Juice of swede turnips. In control experi¬ 
ments, butterfat was also given as a source of vitamin A. The growth of the 
chickens on the diet furnishing i)ork as the sole ^source of vitamin A was as 
good as that on animals on the synthetic diet described in tlie previous paper, 
and practically as good as that on the diets supplemented with butterfat. 
It is concluded that pork even after nine years cold storage contains an 
appreciable amount of vitamin A. 

A preliminary note on the destruction of vitamin B by age, G. M. 

Findlay {Bwchem, Jour., 17 (1023), No. 6, pp. 887-800, figs. 5). —Six varieties 
of lentils, which were brought to England from India 38 yeats ago and had 
been stored in canvas bags in a dry cupboard since that time, were tested for 
vitamin B by the usual feeding experiments with young rats. The technique 
followed was similar to that of Ghose in a study of the vitamin B content of 
the same varieties of lentils, presumably fresh (E. S. II., 47, p. 661). The only 
exception (but one which should be taken into consideration in the interpreta¬ 
tion of the results) was that the feces of the rats were removed twice daily, 
following the precautions recommended by Steenbock, Sell, and Nelson (E. 
S. II., 49, p. 665). 

In all cases satisfactory growth was obtained with 3 gm. of the lentils as 
the sole source of vitamin B, as compared with the 1 gm. reported by Ghose 
to be sufficient. It is of significance that these lentils, which had completely 
lost their power of germination, still retained an appreciable amount of 
vitamin B. 

The alleged specific color reaction for the antiscorbutic factor, H. D. 
Kay and S. S. Zilva (Biochem. Jour., 17 (1023), No. 6, pp. 872-874). —As the 
result of the application of the Bezssonoff color test for vitamin C (E. S. R., 
46, p. 668) to a large number of substances which were tested simultaneously 
on guinea pigs, the authors have come to the conclusion that ** although there 
is a certain association between this color reaction and the antiscorbutic 
activity of some substances, the relationship does not hold true in all cases. 
We have been able to find, on the one hand, some antiscorbutically active 
substances which fail to give the color reaction, and on the other hand, in¬ 
active substances which produce the coloration in question.” 

Studies on the vitamin problem.—II, Investigations on the influence of 
vitamins and starvation on the metabolism, weight, and length of life of 
white mice fed on a vitamin-free diet [trans. title], F. Gboebbet.s (Hoppe- 
Beyler^s Ztsphr. Physiol. Chem., 131 (1023), No. 4-0, pp. 214-240, figs. 15).— 
This Investigation has been essentially noted from a preliminary report 
(B. S. R., 49, p. 64). 

Pathogenesis of deficiency disease, XII, XIII, K. McOarbison (Indian 
Jour. Med. Research, 10 (1023), No. 4* PP* 861-007, figs. 21). —In continuation 
of the investigation previously noted (B. S. B., 50, p. 865), two papers are 
presented. 

XII. Concerning the function of the adrenal gland and its relation to con¬ 
centration of hydrogen ions (pp, 861-899).—^This has been essentially noted 
from another source (B. S. XL, 49, p. 561). 

XIII. Effects of heat, cold, serum, and sunlight on the action of epinephHn 
and adrenalin hydroohlorid (pp. 900-907).—In this further study of the 
function of the adrenal glands the same methods were used as in the above 
study, 1. e., epinephrin and adrenalin hydrochlorid were subjected to the 
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effect of various factors and tested for activity on the enucleated eyes of 
toads. 

Incubator temperature was found to inhibit the action of epinephrin and 
ice-box temperature to strengthen it. Serum alone inhibited the action of 
adrenalin hydrochlorid, but serum containing the enucleated eyes did not. 
Exposure of the serum containing adrenalin hydrochlorid to the rays of the 
sun for periods up to two hours had no effect on the subsequent action of the 
adrenalin. 

These results are thought to be concerned with the activity of the oxidative 
processes in the body. “ There is reason to believe that the adrenal glands (*an 
adapt themselves to changes in oxidation and reaction by a corresponding 
regulation of their output of epinephrin. But even If an output of epinephrin 
pro])ortionate to the varying needs of the body be not admitted, it is evident 
that tlie effect on the animal body of a constant output of epinephrin will 
vary with the oxidative processes and with the blood and tissue reaction.” 

Note on the alleged growth-promoting effect of air irradiated with the 
quartz mercury vapor lamp, T. A. Wkbstek and U Hill {Jour. Physiol., 57 
(1923), No. 6, pp. LXXVIII-LXXX). —The authors report that they have re¬ 
peated and extended the work of Hume and Smith on the effect of irradiated 
air on the growtli of rats (E. S. U., 50, p. 265), but have; l)een unable to sub¬ 
stantiate their conclusions that Irradiated air has a growth-promoting effecl. 
Negative results were also obtained with ozouci, dilute NOs gas, air in glass 
jars that had been exposed to an X-ray tube and was presumably ionized, 
and cigarette smoke, the latter l)eiiig taken as a more or less mild irritant 
and because of the possibility of its containing some ionized air. Negative 
results were also obtained In attempts to prevent rickets in young rats fed on 
a deficient diet by exposing them daily for 30 minutes to the air led from 
the inclosure of a mercury vapor lamp into the box in which they were kept. 

A study of the treatment and prevention of pellagra, J. Goldbkr(}ku and 
W. F. Tanner {Pul. Health Rpts. [V. 8.], 39 {1924), No. 3, pp. S7-id7).— 
Continuing the study at the Georgia State Sanitarium of dietary measures for 
the treatment and prevention of pellagra (E. S. R., 50, p. 669), the authors have 
tested the value of fresh beef, gelatin, buttermilk, butter, and a cod liver oil in 
the prevention and cure of the disease. 

Bight cases of well-marked though not severe pellagra showed marked im¬ 
provement following the addition to the diet of 7 oz. (about 200 gm.) daily of 
fresh beef. This treatment in 4 cases followed unsuccessful treatment with 
gelatin. The ordinary diet of the sanitarium, on which many contracted pel- 
Uigrti, was supplemented in 29 cases by 40 fiuld oz. (1,2(K) gm.) dally of 
buttermilk. None of the patients receiving buttermilk allowed any evidence 
of pellagra during the period of observation. It is estimated that from 4 
to 4l5 oz. of frefi^b beef and not over 40 fluid oz. of buttermilk daily will 
suffice to prevent pellagra in all but exceptional cases. 

Fresh butter in quantities averaging from 125 to 135 gm. daily and cod liver 
oil in quantities averaging upward of 2 gm. per kilogram of body weight 
failed to prevent iiellagra in the several cases In which they were tried. 

These results are thought to afford further evidence that the primary dietary 
factor in pellagra Is a deficiency in some amino acid, or in some as yet unrecog¬ 
nized dietary complex, or in some combination of the two. 

Composition of two definite diets for the study of scurvy and of avian 
polyneuritis [trans. title], L. Kanoocn {Bnl Soc. Soi. Hyg. AUment., 11 il923), 
No. 8, pp. 45S--467, figs. 4). —Detailed descriptions are given of the synthetic 
diets employed by Lopez-Lomba and Randoin in the experimental study of 
vitamins B and C (B. S. E., 50, p. 62, 166). 
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Comparative study of the blood sugar concentration in the liver vein, 
the leg artery* aud the leg vein during insulin action, C. ¥, and G. T. CoRi 
and H. Ta Ooltz (Jour, Pharmacol, and Ewpt. Ther., 22 (1923) j No. 5, pp. S5S- 
373). —To throw some light on the mechanism by which insulin lowers blood 
sugar, simultaneous analyses were made of the blood of the liver vein, the 
femoral artery, and the femoral vein of mbits following Injection of insulin. 
These showed a diminished output of sugar by the liver into the blood 
stream and a larger Intake of sugar than normal by the muscle from the 
blood stream. It Is concluded that insulin may cause a fall of blood sugar by 
its action on the liver, resulting in a diminished output; or on the muscle, 
resulting in an increased intake; or by combined action on both the liver and 
the muscle. 

On the eflfect of insulin on blood phosphate, V. B. Wiggleswokth, C. E. 
WooDKOw, W. Smith, and L. B. Winter (dour. Physiol., 57 (1923), No. 6, pp. 
W-W^)' —Tin* injection of insulin into normal rabbits was found to cause a 
rai)id fall in the inorganic phosphorus of the blood, the low level persisting 
for several hours after the administration of glucose and recovery from 
convulsions. The content of acid-soluble'phosphorus was not changed appre¬ 
ciably. 

In discussing the probable cause of th€> lowering of the blood phosphorus, 
the possibility is suggested that phosphorus may play a part in the conversion 
of glycogen Into S(une sugJir complex which is resistant to acid hydrtdysis. 

Insulin in the severer forms of diabetes, with report of cases, L. F. 
Kuissell and J. Ha.tkk (Arch. Int. Med., 33 (1924), No. 2, pp. 230-250, flffs. 
t )).—In these detaile<l reports of the u.se of insulin in the treatment of Vi cases 
(»f severe diabetes, considerable discussion is given of the dietary measures 
(‘inployed. In all cases the amount of glucose available to the body was cal¬ 
culated by adding to the carbohydrates of the diet the amount of glucose theo- 
reti<’ally available from the protein (58 per cent), calculated not from the 
protein of the diet but from fhe urinary nitrogen as representing the total 
'amount of protein actually metabolized in the 24-hour period. Ten per cent ol: 
the fat was also calculated as available for the formation t>f glucose. 

It Is emphasized in conclusion that the diet must be even more carefully 
maintained when Insulin is used than in cases untreated by insulin, and that 
education of the patient in the calculation of his diet and the simple analysis 
of his urine must l>e insisted on. 

Growth of Clostridium botulinum in fermented vegetables, F. M. Bach- 
AiANN (Jour. Infect. Diseases, 34 (1924), No. 2, pp. 129 - 131 ). —To <letormine 
whether C. botulinum is capable of growing and producing toxin in fermenting 
vegetables, fresh cabbage and green l>eans were ground in a meat grind<»r or 
cut in fine pieties and then inoculated with a meat culture of C. botulinum and 
left for two months tightly packed in test tubes. At the end of the iwriod 
guinea pigs w'cre forcibly fed liquid from uninoculuted and inoculated tubes. 

There was no evidence of toxicity in any of the samples of cabbage, but the 
three animals receiving the Juice from the Inoculated beans died In 1, 2, and 
4 days, depending upon the dilution of tlie inoculation. Some of the material 
which proved most highly toxic was heated at 1(X)® C. for 10 minutes and tested 
as before. This proved to be no longer toxic. 

In discussing the dfference in results between the cabbage and beans, it Is 
pointed out that the beans contained considerably more protein than the cab¬ 
bage, and that It is possible that the growth of botulinus toxin w^as favored by 
the amount of protein present. The H-lon concentration of the juice of the 
two vegetables was about the same. ♦ 


105791—24-6 



272 


EZraBIMEKT STATION BEGOBD. 


[Vol. 51 


The Aberdeen epidemic of mUk-bome bacillary dysentery, March to 
May, 1019, J. P. Kinlocr {Jour, Hyg. {London], 21 {192$), No, 4, pp. 

4$9), —description Is given of an epidemic of diarrhea or gastro-enteritis 
occurring In Aberdeen,. Scotland, in 1919. This epidemic, which involved over 

I, 000 cases with 72 deaths, was definitely traced to the infection of milk with 
dysentery bacilli of the Flexner type. After the serological proof of the 
nature of the disease had been obtained, the remaining cases were given 
intravenous injections of polyvalent antidysenteric serum, with the result that 
there were no more fatalities. 

Epidemic enteritis in Aberdeen due to food infections, 1, S. ANDsatsoN, 

J. .P. Kinloch, and J. Smith {Jour, Hyg, [London], 22 {192$), No, 1, pp, 89- 
99), —^Three outbreaks of enteritis occurring in Aberdeen since the one noted 
above are discussed briefiy. One was traced to meat, one to milk, and one 
was of undetermined origin. In spite of the fact that clinical material was 
available and that the symptoms resembled those of Gaertner infections or of 
infections of bacillary dysentery, convincing bacteriological proof was not 
obtained as to the cause of the outbreak. 

Studies on the paratyphoid-entcritidis group.—VIII, An epidemic of 
food infection due to a paratyphoid bacillus of rodent origin, O. Salthe 
and 0. Kbumwibde {Amer. Jour. Hyg,, 4 {1924)* No. 1, pp, 28-$2). —^This paper 
reports a study of an outbreak of food poisoning occurring In New York City 
in April, 1923, involving 59 cases with no fatalities. The incriminating food 
proved to be the cream filling of eclairs and crumb cakes, from which Bacillus 
peatis caviae {B. typhi murium —“mutton ” type) of rodent origin was isolated. 

In discussing the relation of this microorganism to food infection, the authors 
express their opinion that It is one of the most common etiological agents of 
food Infection in man, and that many outbreaks heretofore attributed to other 
organisms have been due to this. Among these is cited the outbreak reported 
by Winslow et al. (E. S. R., 50, p. 64), which was considered to be due to 
contamination with organisms of the paratyphoid type. 

An outbreak of pork pie poisoning at Derby, C. F. Peckham {Jour. Hyg. 
[London], 22 {192$), No. 1, pp. 69-76), —This outbreak of food infection, 
which Involved 37 cases with no deaths, was traced to commercially prepared 
pork pies. From one of the pies and from a tank of water on the premises 
where the pies were made, organisms were isolated which appeared to be 
identical with Bacillua mieritidia (Gaertner). 

AinHAL PBODUCTION. 

Notes on the drainage from tower silos, W. Godden {Jour, Agr, Sci, 
[England], 1$ {192$), No, 4$ PP- 4d2-4d6. —^The drainage from a 12-ft., 110-ton 
silo at the Rowstt Research Institute was collected for two hours each day 
from August 10, soon after filling, to September 1, when the fiow had prac¬ 
tically c^sed. The silage consisted of a moderately mature mixed crop of 
beans, pin. oats, and tares, sown at the rate of 1, 1.5, 3, and 0.5 bu., re¬ 
spectively, per acre. The rate of flow of the drainage from the silo was 
greatest soon after filling, and It fUso contained the largest amount of dry 
matter at that time. 

The drainage from two other silos was also collected and analysed on differ¬ 
ent days. One silo was partially filled with clover and rye grass between 
July 13 and August 2, and sample A was taken on August 8. A somewhat 
Immature mixture of bean, pea, oat, and tare silage was added to this silo on 
August 18, and sample B was taken on S^tember 4, when the liquid was 
draining away at the rate of 823 gal. per 24 hours. The other silo was filled 
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with a mixture of beans, peas, oats, and tares between August 14 and September 
7, and samples C, D, and E were taken on August 25 and 81 and September 6, 
respectively. The following table shows the mineral and nutrient contents of 
the drainage liquids: 


Composition of the drainage liquids from silos. 


Sample. 

Dry 
matter 
per 100 
gal. 

Composition of dry matter. 

Crude 

protein. 

Ash. 

CaO. 

P>Oi. 

SOt. 

KiO. ! 

Ratio 

CaO: 

P*0#, 

Institute. 

A. 

H... 

C, D, and E... 

Lb$. 
81.88 
67. S4 
47.02 
60.80 

Per d. 
29.1 
17.4 
30.8 
28.7 

Peret. 

19.1 

20.8 

22.3 

23.4 

Peret 

3.24 
4.31 
2.97 

2.25 

Peret. 

1. 65 
1.26 
2.15 
2.00 

Peret. 

a27 

.19 

.28 

.24 

Per et. 
0.90 
1.51 
1.78 
2.07 

2.1 

3.4 

1.4 
1.1 


All the results indicate a material loss in the nitrogenous substances and 
minerals in the drainage liquid. 

Wheat offals: Their grading, composition, and digestibility, H. E. 
Woodman (»/OMr. Agr. Sci. lEnglandl, IS (1923), No. PP- 4SS-507 ).—^The 
changes in the grades of wheat feeds since the war are discussed, and the 
average composition of seven arbitrary grades, based on the amounts of each 
passing through sieves of different sizes, are reported. It is concluded that 
three grades would suffice, I. e., bran (over 75 per cent not passing through a 
No. 24 wire sieve), middlings (25 per cent passing through and 50 per cent not 
passing through a No. 50 sieve), fine middlings (over 75 per cent passing 
through a No. 56 sieve). The chemical composition of the grades differed, the 
carbohydrate and protein content increasing and the crude liber and ash 
decreasing with the finenes. 

The digestibility of broad bran (the coarser material sifted from bran), bran, 
middlings, and fine middlings was determined in experiments with wethers. 
Two animals were first fed on a basal ration of 500 gm. of meadow hay and 
100 gm. of linseed cake, followed by periods in which 600 gm. of ordinary bran 
and 600 gm. of broad bran were addc»d. Tlie basal ration fed in making the 
digestibility determinations with middlings and fine middlings was increased 
by 50 gm. of linseed meal per day. The periods during which each feed was 
fed were two weeks in length, with preliminary periods of one week. The fol¬ 
lowing table gives a summary of the coefficients of digestibility calculated for 
each feed: 


Coeffieients of digestibility for various icheat feeds. 


Feeds. 

Dry 

matter. 

Organic 

matter. 

i 

Crude j 
protein. 

Fat. 

Carbo¬ 

hydrates 

and 

fiber. 

Broad bran. . 

Ordinary bran... . ... 

Middlings... . , . . ... 

Fine middlings. * . 

Per cent i 
57.9 
67.0 
71.5 
76.8 

PercerU. 

61.6 

60.0 

75.4 

78.2 

Percent. 

75.3 

72.3 
72.7 
74.0 

Per cent. 
71.0 
71.0 
86.0 
8S.3 

Percent. 

62.7 

63.6 

78.2 

8a 0 





Investigations of the low digestibility of the fat Indicated that the advancing 
age of ;the sheep was probably the disturbing factor. The author noted an 
increase in the dry matter, organic matter, fat, and carbohydrates digested as 
l^the fineness of the feed Increased, but the protein seemed to be about equally 
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digested in the four feeds. No significant differences in the feeding values of 
the two types of bran were evident. 

Investigations of the nse of colonial products in the feeding of live» 
stock, P. Dechambke, F. Heim, an<l [L.] Lepoutre (Recherches mr VEmploi 
^68 Produits Coloniaux dans VAlimentation du Bdtail, Paris: Com. Encour. 
Recherches ^ci. Colon., 1&22, pp. S2 ).—^The ciiemlcal composition of different 
parts of the rice plant, tapioca, peanut cake, and palm nut cake is given, and 
discussed with reference to llieir desirability as feeds for the different classes 
of animals. ^ 

Feeding stuffs reports, 1021—1022, J. W. Keltxkso {Penn. Dept. Agr, 
Buis. 967 {J922), pp. 2S7; 376 {1923), pp. 231 ).—The guaranteed and found 
protein, fat, and fiber analyses and the contents as determined by a microscopic 
examination of the feeding stuffs officially inspected in the State during the 
calendar years 1921 and 1922 are tabulated. The report for 3020 has been 
noted (E. S. R., 47, p. 274). 

Investigations of the phosphorus requirements of animal bodies and 
the phosphorus content of the feeds of our domestic animals, C. Blass 
{Untersuchungen Uher den Phosphatbedarf des Tierkbrpers und den Phosphat- 
gehalt der Nahrnng unserer Haustiere. Diss., Hcssische Ludtvigs-Univ., Qics- 
sen, 1922, pp. 57).—This is mainly a discussion of the phosphorous and calcium 
requirements of idants and animals for growth and the content of each in differ¬ 
ent animal feeds. 

Types and market classes of live stock, H. W. Vauohan {Columbus, Ohio: 
R. G. Adams d Co., 1923, 9. ed., rev., pp. 5Jf4, pi. 1, figs. 212 ).—The book pre¬ 
viously noted (K. S. R., 43, p. 007) has been revised and enlarged, including the 
addition of a chapter on American sheep markets. 

The origin and quality of commercial live stock marketed in Canada, 
1020—1022, H. S. Arkell {Canada Dept. Agr., Livestock Branch Rpt. 3 
{1923), pp. 112, figs. 2 ).—This Is a tabulated summary from data collectwl by 
the Markets Intelligence and Stock Yards Service of the origin, quality, and 
numbers of cattle, hogs, und sheei> received at the livestock markets in Cunudu 
from Jantxary 3, 1020, to December 31, 1922. 

Reviews of the frozen moat trade, 1022—1023, W. Weddel & Co., I/m. 
{WeddeVs Ann. Rev. Fro::en Meat Trade, 35 {1922), pp. 31, pi. 1; 36 {1923), 
pp. 26, pi. 1 ).—These reports continue the summary of the British trade in 
frozen meats during 3922 and 3923, previously noted (E. S. R., 47, p. 275). 

Silage feeding investigations, 1022—23, C. W. McOAMPBEi.rL and W. R. 
Horlacheb {Kansas tiia. Circ. 105 {1924), pp. 10, figs, 2 ).—The results of cuttle 
feeding investigati<ms are reported, in continuation of those previously noted 
(B. S. R., 50, p. 65). 

The amount of cottonseed cake necessary to supplement a full silage ration 
most economioaUy in the fattening of baby beef (pp. 3-6).—^To secure informa¬ 
tion on the amounts of cottonseed cake that can l>e most economically added 
to a ration of shelled corn and cane silage full fed and 2 lbs. of alfalfa hay 
for baby beef production, 5 lots of 10 grade Hereford steers received the basal 
ration plus no cottonseed cake, 0.5, 1, 1.5, and 2 lbs. of cottonseed cake daily 
per head in lots 1, 2, 3, 4, and 5, respectively. Another lot (6) consisting of 10 
heifers also received the same ration as lot 5. The average weights of tlie 
animals in the different lots varied from 339 to 357 lbs. The average daily 
gains made during the 231-day test were, in lots 1 to 6, 1.84. 1.98, 2.06, 2,07, 
2.12, and 2.04 lbs., respectively. The calculated profits per 100 lbs. were largest 
in the lot receiving 1 lb. of cottonseed cake, followed in order by lots 2, 1, 4, 
and 5, with heavy losses in lot 6. It is stated that the heifers were fatter, 
tlressecl as well, and looked as good on the hooks as the steers receiving the 
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similar ration, but the selling price of the heifers was $1.50 per 100 lbs. less 
than that of the steers. The results Indicate the advisability of adding up to 
1 lb. of cottonseed cake daily to the rati<»ns of baby beeves. 

The influence of winter rations upon summer gains on pasture alone (pp, 
0-8).—The results of this experiment have be(ui previously noted (E. S. R., 
49, p. 868). 

Finishing grass-fat cattle on grain (pp. 9, 10).—^Two lots of steers were fed 
Uirough the three years in a manner similar to those in the above experiment 
with like results, but from September 4, to November 4, 1922, they were left on 
bluestem grass pasture and receivwl in addition a full feed of corn. After 
this they were fed silage, alafalfa hay, and ground corn for 23 days in dry 
lot. During the grass feeding period average daily gains of 1.50 lbs. were 
made, followed by gains of 1.22 lbs. during the dry lot feeding. The 83-day 
feeding of. these steers Increased their value 2 cts. per pound over similar 
cattle marketed off grass in the above experiment. The calculated net returns 
were also $14.36 per head greater. 

The influence of foundation herds selected by an agricultural com¬ 
mittee on sheep breeding in Oberhessen, O. T.ehu {Finfluss der Hiammherden 
des LanduyirtschaftHkammer-AuHschuHse.H fiir die Trovinz Obcrhcssen auf die 
Schafz’ucht Oberhessens. Diss., Hessische IjUd\cigs~Vnii\, Giessen, 1922, pp. 
S.i ).—A review i.s given of the imi^rovement which has been brought about in 
the sheep protluction in Oberhessen through the selection of foundation herds 
and special breeding and cros.sing under the siii)ervi.sion of the special com¬ 
mittee appointed for the province^ over 30 years ago. 

Annual wool review*, 1922 [and 19231. .1. 11. McIMjkkson (BuI. Natl. 
Assoc. Wool Manfrs., oS (1923), llrtrn No. /, pp. 129-20/^ pis. (>, figs. 13; 51^ 
(1924), Extra No. 1, pp. Sl-214, pis. 6). —ReYi<‘>vs of the nvooI situation in the 
Uriitt^d States during 1922 and 1923 similar to that for 1921 (E. S. U., 47, p. 
(>70) are given, with comparisons. 

Feeding hogs in Wyoming, L. V. Ukkve and I>. J, UoiuniTsoN (Wyo. Farm 
Bill., 12 (1923), No. 2, pp. 40, figs. It). —The general priiiciple.s of care, manage¬ 
ment, and feeding of hogs are discusseil with special rehrence to Wyoming 
conditions. A part of the hulletin, written by (X Elder, also deals with hog 
diseases. 

Self-feeders for fattening swine, T.. A. Weavicu (Mis.^ouri f^ta. Giro. 118 
(1024), PP* S, fig. 1). —^The experiments here noted have been more fully 
reported (E. S. R., 37, p. 69). 

[Poultry experiments at the Cap Houge Experimental Station], G. A. 
Langeeier (Canada Expt. Farms, Cap Rouge (Quc.) Sta. Rpt. ^iipt. 1922, pp. 
77-83). —The experiments reported deal with the liatchability of egg.s and 
comparisons of feeds. 

Fertility and hatchaUlity of eggs, also viability of chicks from pullets and 
from hems. —A comparison of the percentages of fertile eggs and chicks hatched 
from pullets and hens showed very little differences during 1916. 1917, and 
1922. In 1922 the eggs from hens and pullets compared, respectively, as fol¬ 
lows: In fertility 84 and 85 per cent, percentage of fertile eggs hatched 
46 and 48, and percentage of chicks hatched alive on July 1, 79 and 82 per cent. 

Commeroial v. home mixed feeds for tcinter -Full O’ Pep scratch 

grain and laying mash was compared with a home-mixed scratch grtiln cora?- 
posed of equal parts of wheat, barley, oats, cracked corn, and buckwheat and 
a home^mlxed laying mash of equal parts of bran, middlings, ground oats, corn 
meal, and meat meal for egg production during the winter 1922-23. A total of 
427 eggs was laid by the 25 birds receiving the commercial feeds as compared 
with 400 by a like number of birds receiving home-mixed feeds. The cost of 
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the commercial feed was so much greater, amounting to 6.5 cts. pet dozen 
eggs, that the profits were less with them. 

Oreen hones, meat meal, raw meat, skim milk compared for laying hens ,— 
Using 4 lots of 20 pullets each, skim milk at 25 cts. per 100 lbs., meat meal 
at $6.75 per 100 lbs., raw meat at $3 per 100 lbs., and green bone at $5 per 
100 lbs. were compared as protein supplements to a basal ration for egg pro¬ 
duction. The total eggs produced during the 4 months, November to Feb¬ 
ruary, by the respective lots were 582, 605, 405, and 230. The calculated 
costs per dozen were 23.4, 25.3, 89.6, and 74.7 cts. Approximately 390 lbs. 
of grain were consumed by each lot. 

Clover hay, Epsom salts, roots, sprouted oats compared for laying hens .— 
The following number of eggs were laid by lots of 20 pullets each receiv¬ 
ing supplements to a basal ration during the winter of 1922-23: Sprouted 
oats 361 eggs, roots 284, clover 338, and Epsom sa‘lts 388 eggs. Approximately 
390 lbs. of grain were consumed by all lots. In discussing the results, the 
author states that in experiments carried on during the winters of 1916 to 
1921 dry clover leaves were better stimulants to egg production than green 
feeds, and this year’s results indicate that Epsom salts are better than the 
green feeds. 

Poultry [experiments at the Ste. Anne de la Pocati^re Experimental 
Station], J. A. Ste. Maeie {Canada Expt. Farms, Ste. Anne de la Pocatidre 
{Que.) Sta. Rpt, Supt. 1922, pp. SOSk ).—^The results of several experiments 
with poultry are reported. 

Feeding pullets and yearling hens. —Prom a comparison of the egg pro¬ 
duction and feed consumption of Rhode Island Red pullets and yearling hens, 
it was calculated that the profits per bird were over twice as great wltl^ 
pullets. 

Wide and narrow ration for fattening cockerels. —In comparing a ration 
of 6 parts of skim milk, 1 part of ground oats, 1 part of com meal, and 1 
part of buckwheat, having a nutritive ratio of 1:5.9, with a ration of 4 parts 
of skim milk, 1 part of ground oats, and 1 part of shorts having a nutritive 
ratio of 1:4.1, it was found during a 21-day fattening period that the cockerels 
on the former ration made average gains of 2.08 lbs. as compared with 1.68 
lbs. of gain by the lot on the second ration. The calculated profits were also 
greater on the wide ration. 

Beef scrap v. eggs v, sprouted oats wnd mangels for the rearing of 
chickens. —Three lots of 30 baby chicks each received a standard ration plus 
beef scrap, eggs, and sprouted oats and mangels in the different lots. At 
the end of 5 weeks there were 16, 21, and 19 chicks, resi)ectively, alive in 
the different lots. The average gains made were 3.86, 4.02, and 3.42 oz. per 
bird. 

Beef scrap v. ikeat v. milk as feed for the laying hens. —^Protein supplements 
to a basal ration of dry mash (corn meal, ground oats, and bran, 1:1:1) and 
scratch feed (cracked com, wheat, and oats, 2:2:1) were compared as feeds 

for egg production by using 4 lots of 12 pullets each. Lot 1 had 16 per cent 

of beef scrap added to the dry mash, lot 2 had access to cooked horse flesh at 
all times, lot 3 received skim milk at will, whereas lot 4 received no other 

feed. The number of eggs laid by the respective lots were 623, 772, 683, and 

623 during the 5-month test period. The estimated feed cost per dozen eggs 
was 25 cts. in all but lot 2, in which it was 22 cts. 

Incubation, P. Cook (Alhamlra, CaUf.: Weimar Press, 192S, pp. Sl^ figs. 
5). —^The difliculties encountered in artificial incubation of hens’ eggs and the 
means of avoiding them are discussed, with special reference to the use of large 
unit Incubators. 
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The accredited hatchery as a factor in standardizing market chickens 
and eggs, B. B. Slocum {Poultry Boi., S il92S--24), No, F, pp, 60~S4), —dis¬ 
cussion is given of the advantages which an accredited hatchery system would 
have in making the poultry and eggs offered on the market more uniform in 
quality. 

Profitable culling and selective fiock breeding, compiled by H. W. Jackson 
and G. M. Cubtis {Dayton^ Ohio: Rel, PotUtry Jour. Pub. Co., 192S, pp. 320^ 
figs. 197). —Detailed consideration is given to the principles on which poultry 
calling is based, with special reference to the culling of the different breeds 
of poultry and in different types of flocks. 

Poultry feeding in Montana, G. P. Goodeabl {Montana 8ta. Giro, 121 
{1923) f pp. 13). —The principles of feeding laying hens and fattening poultry 
are discussed, with special reference to the nutritive value of feeds available 
in the State. 

Feeding skimmilk or butterinilk to chicks, D. O. Kennabd {Ohio St a. Mo. 
Bui., 9 {1924) t No. 1-2, pp. 27-30, figs. 2). —feeder for skim milk or butter¬ 
milk which is sanitary and adjustable to the growth of the chicks is described. 

Rearing chicks indoors, D. O. Kennabd {Ohio Sta. Mo. 'Bui., 9 {1924)t 
No. 1-2, pp. 15-21, figs. 2). —The feeding of cod liver oil or raw egg yolk is 
recommended to prevent the occurrence of leg weakness in chickens raised in 
confinement. The results of two experiments are also given in which chicks 
receiving additions of 2.5 and 5 i>er cent of cod liver oil or 15 per cent of raw 
egg yolk to the ration grew rapidly and did not develop leg weakness, whereas 
leg weakness or death occurred in the check lots. 

Why chicks die, W. H. Aixen {New Jersey Stas., Hints to PouUrymen, 12 
{1924) f No. 7, pp. 4). —Suggestions are given to prevent losses of baby chicks, 
largely through better care and feeding methods. 

Breeding and care of the albino rat for research purposes, M. J. Gbeen- 
MAN and F. L. Duhbing {Philadelphia: Wistar Inst. Anal, and Biol., 1923, 
pp. 109, pis. 2, figs. 20). —This book has been prepared to supply information 
on the methods of feeding, breeding, and caring for rats used for experimental 
purposes. The construction of the necessary equipment for rat breeding is de¬ 
scribed in detail. 

DAIBY FAEMING—DAIBYING. 

[Experiments dealing with dairy products] {Ontario Agr. Col. and Eacpt. 
Farm Ann. Rpt., 48 {1922), pp. 29-36). —^The results of several experiments 
carried on by the dairy husbandry department are reported. 

Relation of fat in milk to yield and quality of cheese. —By dividing the 
milk as delivered to the cheese branch into two lots containing low and high 
butterfat percentages, the effect of the fat content on the cheese yield has been 
studied. The average fat contents of the two lots were 3.2 and 3.7 per cent. 
The yields of cheese were 88.7 and 99.95 lbs., respectively, per 1,000 lbs. of 
milk. There was practically no difference in the acidity of the milk or the 
whey or in the losses of fat in the whey, and the scores of the cheese from 
both lots were similar. 

Effect of sweet clover fed to cows producing milk for Cheddar cheese mak- 
ing. —^Milk from the college herd was made into Cheddar cheese on May 25 and 
31 while the cows were stabled at night but receiving natural grass pasture 
during the day. After one week’s pasture on sweet clover, the milk of June 
7 and 12 from the same cows was again made into cheese. The average score 
of the flavor of the cheese made at the first date was 39.5, as compared with 
86 for the second and 89 for the third and fourth. Because of inability to 
explain the 86 score the results are considered misleading, and the cheese made 
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from milk received from dairies where sweet-clover pasture was used was com¬ 
pared in seven tests with cheese made from the milk received from dairies not 
pasturing sweet clover. The conditions of acidity, fat percentages, etc., were 
similar in the milk received for both groups, but the yields of cheese were 94.24 
lbs. from the no clover lot and 89.19 lbs. per 1,000 lbs. of milk from the clover 
lot. The cheese made from the no clover milk also scored 0.81 points higher 
in flavor and 1.19 higher for the total score. 

Effect of having curds laid on the flat and on edgCy after matting .—In study¬ 
ing the effect of working the curd on the flat method and on tlie edge, the curd 
from 14 vats of milk were divided into 2 parts, 1 part of each being worked 
each way after matting and up to near the time of milling. The curd i)lace{l 
on edge scored 2 points higher in flavor, but other qualities were very similar. 

Effect of increasing the quantity of rennet in cheese manufacture ,—The use 
of 4, 5, 6, 7, and 8 oz. of rennet per 1,000 lbs. of milk for cheese making was 
compared with the usual amount of 3 oz. It was found that the extra amount 
of rennet produced slightly more cheese, but not enough more to pay for the 
rennet, and the quality of texture and closeness was slightly better when the 
normal amount was used. 

Relation of the acidity of the milk separated to the acidity in the cream .— 
Tests of the relation of the acidity of cream to that of the original whole milk, 
in 14 lots of raw and 14 lots of pasteurized milk, showed that the separated 
cream contained a lower percentage acidity than the milk from which it was 
made. 

Development of acidity in milk and cream ,—Milk and cream heUhat 45® F. 
develoi^ed little acidity, but when held at (JO* or higher acid formation was 
more rapid. 

The pasteurization of huttermilk at creameries where the cream is not pas¬ 
teurized .—Buttermilk was successfully pasteurized at 370® for 10 minutes 
wdien well agitated, but the products separated on standing. By neutraliza¬ 
tion the separation was prevented, but the keeping qualities were injured. 

The effect of sioeet clover on the flavor of butter .—Butter made from milk 
from cows before and while pasturing on sweet clover was compared as to 
flavor, but no evidence of any flavor being imimrted by the clover was 
noticed in any of the samples. 

Whey butter ,—Butter made from cream separated from whey was found to 
compare favorably with butter made from cream separated from fresh milk. 

Tests for whipping cream, —Twenty-five experiments in whipping cream in¬ 
dicated that the cream should contain 28 per cent of fat, be cooled to 45*, 
and held for 24 hours. Lemon Juice may aid the whipping process if the 
cream is too fresh, but milk powder had no effect. 

Milk powders for culture {starter) making {Farm Dairy ),—Skim milk or 
10 per cent milk a^ock or Drimllk with water were found to be satisfactory 
media for the production of starter. 

Butter-making experiments ,—study of the churning conditions affecting 
the quality of butter and the loss of butterfat indicated that “the best 
results may be obtained In physical quality of butter and also in exhaustive¬ 
ness of churnings wliere the churn is filled not less than half full and not 
more than two-thirds full. Where water and ice are used for cooling cream 
after pasteurization, the cream should be held from 10 to 20 hours before 
churning, especially during the summer season wlien the soft fats are In 
abundance. The lowest loss of fat in the buttermilk was obtained from cream 
wkich was held overnight.*’ 

Effect of using starters** on quality of butter ,—^Powdered skim milks 
(Klim or Drimllk) were successfully used as media for starters, the butter 
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made frum them scoring as high as where ordinary skim milk starter was 
used. 

Some dairy questions and answers, G. L. Waugh {N, H. TJniv, [Agr.] 
Ext, BtU. 22 {1223) f pp, 19, figs. 8).—Information of practical value dealing 
with methods and costs of milk production is popularly summarized, based on 
data collected from New Hampshire cow testing association records. 

Twenty-fourth report of the dairy and food commissioner, [1021— 
1022], T. Holt {Conn. Dairy and Food Commr. Rpt., 2J^ {1921-1922), pp. 24 ).— 
y'his is a summary of tlie conditions of production and handling of dairy 
products in Connecticut during the jieriod July 1, 1020, to June .’10, 1922, as 
well as similar Information on a few other food products. 

Milk production, 1914 to 1020 [trans. title], W. Grimmer {MiJvhw. 
Forsvli., 1 {1923), No. 1, pp, 10-17). —^Thls is a brief technical review of the 
1 ‘esults of experiments dealing with milk production reported from the differ¬ 
ent (countries of the world during the years 1914 to 1920. 

[Heport of the] inter-departmeiital committee on the laws, regulations, 
and procedure governing the sale of milk in Scotland, W. L. Mackenzie 
LT AL. {Edinburgh: Govt., 1922, pp. 127). —This reiM)rt of the committee ap- 
l)olnted to study the regulations governing the sale of milk in Scotland 
includes recommendations liased on a thorough study of the situatitm and an 
examinuti<m of 52 witnesses. C-ertain reservations of individual members 
of the committee to parts of the report are also included. 

The influence of fermented feed on the composition of milk fat [trans. 
title], F. Kikikrle {Milchw. Forsch., 1 {1923), No. 1, pp. 2-14). —The quality 
of the hutterfat produced by cows receiving ordinary alui electrically pre¬ 
served silage was studied at the Weihenstephaii High School. The first experi¬ 
ment was carried on with two groui)S of eight Simmentaler cows, each i>roduc- 
ing from 9 to 10 liters of milk per day. The control group of cows received a 
Imsal ration per cow of 12 kg. of chopi>ed hay, 1.5 of wheat bran, and 1 kg. 
of ground beans daily during the entire test, which lasted from January 27 to 
March 24. Ttie experimental group had 3 kg. of dry matter from the hay 
rei»laced by 15 kg. of silage in the first period, and b kg. of dry matter in the 
hay i*eplaced by 30 kg. of silage in the second period and 30 kg. of electrically 
preserved silage in the third pt^riod. This group received the basal ration only 
j)rior to the beginning of the experiment and also for a final period of about 
two weeks following the test periods. 

The experimental periods varied in length, but they were usually about one 
week, with one w’eek Interavls for transition periods l)etween. The total milk 
from each group was skimmed, the cream churned, and the determinations 
made on the hutterfat, the averages for each period of which are given in the 
following table: 


Average quality of hutterfat produced by cows receiving fermented feeds. 


Period. 

Reichert- 

Meiasl 

number. 
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lodin number. 
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index. 

Con¬ 
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Experi¬ 

mental 

group. 

Con¬ 

trol 
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Experi¬ 

mental 

group. 
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Experi¬ 
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group. 
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Experi¬ 

mental 

group. 

Con¬ 

trol 

group. 

Experi¬ 

mental 

group. 

Preliminary. 

29.80 

20.31 

2.40 

2.46 

228.2 

220.4 

31.00 

32.06 

42.0 

42.3 

1. 

29.08 

81.80 

2.04 

2.72 

220.6 


KiSItl 

32.70 

42.2 

42.4 

2. 

20.89 

34.20 

2.68 

2.77 

220.2 

232.6 

31.84 

32.46 

42.3 

42.3 

8. 

29.80 

saw 

2.32 

2.27 1 

288.1 


83.40 

34.40 

42.6 

42.0 

Final.. 

20.64 

80.18 

2.66 

2.42 

228.7 

220.1 

32.30 

32.00 1 

42.3 

42.4 
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The Helchert-Meissl number and the Polenske number of the butterfat of 
one group of cows were also reported for another year with similar results. 
The author concluded from the two experiments that the feeding of fermented 
silage had a vey favorable effect not only on the properties of the butter but 
on the composition of the butterfat. There was an increase in the volatile 
fatty acids which increased the value of the butter. The amino acids formed 
in the silage through fermentation are directly concerned with the production 
of glycerids in the butter. ^ 

A study of the decomposition products of spore-bearing bacteria in 
heated milk, H. Lisk {Jour. Bact., 9 (1924), No. i, pp. 1-12). —In studies car¬ 
ried on at Johns Hopkins University the changes produced in milk by the 
growth of eight aerobic spore-bearing bacilli isolated from samples of milk are 
described. The organisms Isolated were Baeillua cereua, B. albolactus, B. 
me8entericuS‘Vulgatu8t B. mesentenoua-fuacus, B. auhtilia-viacoaua^ B, mega- 
theii^um, B. simplex, and B. brevis. In carrying out the experiments, 1 cc. of 
a plain milk culture of each organism was introduced into 400 cc. of sterile 
milk and incubated for 8 or 20 days at 37® C., after which the samples were 
analyzed for changes in ammonia, amino nitrogen, lactose, and volatile acid 
content and changes in H-ion concentration. 

Detailed results of the changes produced by each organism are tabulated, a 
summary of which indicated that the spore-bearing bacilli produced increases 
in the ammonia and amino nitrogen formation in the samples. The proteins 
were decomposed by some of the organisms even to the formation of indol, 
and hydrogen sulphid was also formed by some. Thus the actions’‘of these 
aerobic spore-bearing bacilli are in many respects similar to the actions of 
anaerobic bacilli from milk. 

“Ropy^* cream, G. 0. Ballhausen (Agr. Oaz. N. 8. Wales, S5 {1924)f 
No. 2, p. 14^). —The organism causing ropy cream was found to have con¬ 
taminated the cows and the dairy utensils through the water supply on a cer¬ 
tain farm. Keeping the cows from this water and carefully cleaning the 
utensils prevented any recurrence of the trouble. 

Standardising New South Wales dairy products, O. C. Ballhausen and 
J. Marbott {Agr. Oaz. N. 8. Wales, 35 {1924), No. 3, pp. 191-197) .—This is a 
discussion of the improvement in the quality of dairy products, especially but¬ 
ter, which has occurred in New South Wales through Government supervision 
and education of the farmers and manufacturers of dairy products since the 
enactment of the Dairy Industry Act in 1915. 

VETEBINABY MEDICINE. 

A textbook of pharmacology and therapeutics or the action of drugs in 
health and disease^^ A. R. Oushny {Philadelphia: Lea d FeUger, 1924, 8. ed„ 
rev., pp. X+17-707, figs. 73). —In this textbook of pharmacology, of which this 
is the eighth edition, the subject matter, following a general introduction, is 
presented in three parts dealing, respectively, with substances which are char¬ 
acterized chiefly by their local action, substances* characterized chiefly by their 
action after absorption, and the heavy metals. 

The microchemistry of medicines and drugs, A. Matbhofer {Mikroohemie 
der Arzneimittel und Oifte. Berlin: Urban d Schimrzenberg, 1923, pp. XXI+ 
285, ftga. 53). —^The first part of this manual describes the apparatus, reagents, 
and general methods employed in microchemical analysis. This is followed by 
the application of these methods to the identification of metallic ions, in¬ 
organic and organic acids, and salts. The last part consists of tables and a 
diagrammatic scheme for the analysis of unknown mixtures. 
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Useful drugs (Ohioago: Amer, Med. Asaoc.^ 1928^ 6. ed., [ret?.], pp. ISO ).— 
In this revision of the handbook previously noted (E. S. R., 43, p. 580), several 
drugs listed in the previous edition have been omitted and others added, the 
latter including chaulmoogra oil and chaulmestrol (the ethyl esters of acids 
of chaulmoogra oil), insulin, nitrous oxid, and diphtheria toxin-antitoxin mix¬ 
ture. 

Carbon tetrachlorid poisoning: Report of two fatal cases and a series 
of animal experiments, B. M. Phelps and C. H. Hu {Jour. Amer. Med. Assoc., 
82 (1924), No. 16, pp. 1254-1256). —“In the two fatal cases of carbon tetra¬ 
chlorid poisoning reported the chief pathologic finding was central necrosis of 
the liver. In one case the suprarenal glands showed necrosis of the cortical 
cells. The suprarenal glands in the other case were not preserved. 

“ Carbon tetrachlorid produces central necrosis of the liver and necrosis of 
the suprarenal cortex in guinea pigs. Regeneration of liver cells following 
central necrosis is very rapid. The symptoms following ingestion of the drug 
in human cases are probably associated with the presence of central necrosis 
of the liver, and the absence of this lesion in the previously reported cases is 
probably due to the rapid regeneration of the liver cells.** 

Annual report of the Civil Veterinary Department, Bihar and Orissa, 
for the year 1922—23, D. Quinlan (Bihar and Orissa Civ. Vet. Dept. Ann. 
Rpt. 1922-23, pp. pl- !)•—This is the usual annual report 

(E. S. II., 48, p. 878). 

State sanitary requirements governing admission of livestock (U. S. 
Dept. Agr., Mise. Circ, 14 (1924), pp. iZ-fPl).—This compilation, in pocket 
form, supersedes the issue of March 30, 1922. 

Infectious abortion of cattle, C. D. McGilvbay (Ontario Dept. Agr. Bui. 
304 (1924), pp. 23, figs. 7).—This is a practical summary of information. 

Carriers of Bang abortion bacilli and the agglutination test, E. O. 
ScHKOEDEB aud W. E. Cotton (Jour. Amer. Vet. Med. Assoc., 64 (1924)t No. 4, 
pp. 479-481). —Milk obtained from 50 cows reacting to tuberculin was found 
in 30 cases to give positive results with the agglutination test in dilutions of 
1 to 200 or higher and in 26 cases with dilutions no higher than 1 to 100. The 
low reacting milk on injection into guinea pigs failed to cause lesions to 
develop, while the milk of 25 of the 30 high reacting cows caused a development 
of lesions in guinea pigs. 

“While we are not ready to say definitely that a cow is not a carrier of 
abortion bacilli unless she reacts with the agglutination test in a dilution 
higher than 1 to 100, the fact ttiat not one among 26 low reacting cows was 
proved a carrier with tests which proved 25 among 30 cows which reacted with 
dilutions of 1 to 200 or higher to be carriers is quite impressive, particularly 
if it is noted that 12 more samples of milk from the smaller number of low 
reacting cows were tested than from the high reacting cows, and that the 
number of guinea pigs which served to test the milk from the low reacting 
was 134 greater than the number which served to test the milk of the high 
reacting cows.’* 

Practical value of serological and other tests in the control of abortion 
disease, O. H. Kitsklman (Vet. Med., 19 (1924), No. 5, pp. 312, ^i3).— This is 
a brief discussion of the agglutination test for the control of bovine abortion, 
particularly from the standpoint of interpretation of reactions and herd 
separation on the basis of this test. 

The agglutination test for infectious abortion (Ontario Vet. Col. Rpt. 
1923, pp. 39-44). —^Methods for conducting the agglutination test for bovine 
infectious abortion are discussed, with experimental data. A rapid method, 
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based on macroscopic slide agglutination, is described in detail, with a com¬ 
parison of the results obtained with It and with the ordinary agglutination 
and complement fixation tests on 224 sera. The rapid method gave results 
agreeing with the other tests in 210 oases, 53 positive and 157 negative. Tlie 
test was positive with all but one of the sera that gave-iiositive results in 
1:100 dilution with the other tests. The method is thought to offer possibilities 
as a rapid and convenient means of establishing a liard diagnosis, but not as 
a method to replace the other tests for more careful work. 

A modification of the complement fixation test for infectious aboi*tion 
{Ontario Vet, Col. Rpt. 1&23, pp. 44-50 ).—In the method described, the antigen 
employed was a filtrate prepared by growing seven strains of Bacterium abortus 
in beef infusion broth made with standardised peptone for 10 days, filter¬ 
ing through a Berkefeld candle, and adding 0.5 per cent phenol. The filtrate 
as thus prepared is said to have strong fixing power and very little anticomple¬ 
mentary action. 

The hemolysin was prepared by injecting into rabbits sheep corpuscles care¬ 
fully freed from serum. Five intravenous Injections of the undiluted corpuscles 
were given on 5 successive days, with gradually increasing doses of from 0.5 to 
2.5 cc. Trial bleedings w^ere made on the fourth day after the last injection, 
and if these proved satisfactory the animals were bled profusely. 

A comparison of ice box, water bath, and incubator fixation showed that the 
most sati.sfactory results can l)e obtained with ice box fixation overnight. 
A comparison of results obtained by the method outlined and by the agglutina¬ 
tion test on 39 sera showed agreement by the two methods in all but 4*'cases. 

The agglutination curve in guinea pigs in relation to the diagnosis of 
abortion disease {Ontario Vet, Col. Rpt. 1923, pp. 51-^4* i)*—In the work 

reported in this paper the sera of 19 guinea pigs which had previously been 
injected intraperitoneally, 10 with living cultures and 9 with heat-killed cul¬ 
tures of Bacterium ahortm, were used for the agglutination test. The com¬ 
posite curves of the agglutinin titers of the sera of tlie animals receiving the 
living cultures and those receiving the killed cultures showed in the former case 
an increase in agglutinin titer up to about the eightieth day, followed by a 
decrease, while the titer of the sera of those receiving the killed cultures 
showed a steady decrease. 

Cultures other than Bacterium abortus agglutinated by anti-Bacterium 
abortus serum (Ontario Vet. Col. Rpt. 1923, pp. 56-^8 ).—^A few miscellanwms 
tests on the specificity of B. abortus are summarized as follows: 

Agglutination tests conducted on 24 cattle sera obtained at an abattoir 
using antigens prepared from B. abortus, B. coU, and Pseudomonas pyo- 
cyanea, showed that sera negative to B. abortus would agglutinate the other 
two in fairly high dilutions. 

The sera of tbree^rabbits immunized, respectively, against the three organ¬ 
isms noted above were used for agglutination tests with each organism. Each 
serum proved specific for its own antigen. 

Pour normal horse sera agglutinated B. coli and P. pyocyanea in 1:50 and 
1:100 dilution, but did not agglutinate B. abortus. One B, abortus immune 
horse serum agglutinated all three antigens. A heated and an unheated anti¬ 
abortion serum of high titer were tested for agglutinins with the three antigens. 
The unheated serum agglutlnatfed all three antigens, while the heated gave 
an incomplete reaction with B. abortus and negative with the other two. 

The significance of vitamin B in the natural immunity of pigeons to 
anHirax [trans. title], L. Cobda (Ztschr. Hyg, u. Infektimskrank., 190 (1923), 
No. 2, pp. 129-139, figs, 2).—To determine whether the natural immunity of 
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pigeons to anthrax is due to vitamin B, pigeons were fed polished rice with 
2 gm. of dried asparagus as a source of vitamin B, and others were given 
this amount of asparagus with no other food. The amount of asparagus 
administered proved sufficient to protect the pigeons against p<)lyneuritis for 
at least 50 days. Those receiving asparagus and polished rice withstood the 
injection of anthrax bacilli, while those receiving the asparagus alone suc¬ 
cumbed to the infection. The loss of immunity is considered to be the result 
of starvation rather than lack of vitamin H, as suggested by Blondo (E. S. R., 
48, p. 774) and others. 

The intradermal vaccination of sheep against anthrax [trans. title], 
H. Velu (Compt. Rend. Soc. Biol. [Paris], oa {mi). No. 11, pp. 7i6, 7-J7).— 
The author reports the successful immunization of sheep against anthrax by a 
single intradermal inJe<?tion of vaccine, as recommended by Brocq-Rousseu 
and Urbain for horses (K. ?. II., 50, p. 79). 

Anthrax in the tannery industry, IT. I^eymann {Tntcmatl. Labor Off,, 
Geneva, Studies and Rpts., Ser. F, No. 7 (1928), pp. 30 ).—This is a report of 
a committee established in December, 1922. Under the heading of anthrax 
in the tannery industry the pai)or discusses the Seymour-Jones process, the 
pickling process, and the lye process. Two appendixes are included, deal¬ 
ing, resi)ectlvely, with instructions for disinfection by the pickling process 
(pp, 28-20) and the lye process (pp. 27-30) of aiithrax-infected hides and 
skins in tanyards. 

The possible danger of absorption of toxin of Bacillus botulinus through 
fresh wounds and from mucous surfaces, .T. C. (Ieioer (Amer. Jour.^Pub. 
Health, li {mi), No. i, pp. 309, 310 ).—^Tho ix).ssil)ility of acquiring botulism 
tiirough absonHion of the toxin was studied by exi)erlinents on guinea pigs. 
Home canned corn and string beans which had been proved to contain botu¬ 
linus toxin type A were rubbed on scarified skin surfaces and in one case 
on an uninjured skin area. Control animals receiving the same treatment 
•were inoculated .subcutaneously with type A antitoxin. All of tlio animals 
of the c<»ntrol group remained well, and all of the other group died with 
the exception of the one whose skin was Intact. This is thought to indi¬ 
cate that absorption of botulinus toxin may occur through fresh wounds and 
mucous aurfac*es. 

Production of monovalent botulinus antitoxic serum types A and B, 
M. W. Wheeler {Jour. Immunol., 8 {1923), No. 6, pp. 501-303 ).—A description 
is given of the methods emidoyed at the New York State Department of 
Health in the production of monovalent botulinus antitoxic serum by the sub¬ 
cutaneous inoculation of horses with homologous toxin. Three methods of 
immunization were used, the first consisting of frequent injections of toxin, 
with rapid Increase in dosage; the second of slow Increase of dosage, with 
Intervals of rest; and the third of frequent injections of toxin, with slow in¬ 
crease in dosage. The third mefthod is considered to have advantages over 
tlie other two as producing very iK)tent scrums, with less danger of the 
animals succumbing during treatment. 

Foot-and-mouth disease (Jour. Min, Apr, [Of, Brit.], SO {192i), No. 12, 
pp. 198Jhi087 ).—This is a statement of the foot-and-mouth disease situation 
in Great Britain made by the Minister of Agriculture on February 18. 

Malta fever, A. C. Evans (Pub. Health Rpts. [U. 8.], 39 {1924), No. 11, pp. 
501-518 ).—^A review is given of the literature on the prevalence of Brucella 
melitenHs in cow’s milk, the infectiousness of bovine strains of B. meUtensis 
for man, cases of Malta fever which could not be traced to infection from goats, 
and titers considered indicative of B. melitensis Infection in man. This is 
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followed by data obtained in tbe testing for agglutinins specific to B, melitensis 
of 500 human sera from patients suffering from a variety of diseases. Of these, 
69 gave a definitely positive reaction in dilutions of from 1 to 6 or higher. 
One serum had a titer of 1:320, but no other was higher than 1:40. The 
patient whose serum had a titer of 1:320 was In the habit of drinking raw cow’s 
milk, but had never drunk goat’s milk nor eaten cheese made from goat’s milk. 
Absorption tests with this serum gave positive results with the abortus (bo¬ 
vine) variety of B, melitensis. 

These data, together with the evidence reviewed, point to cattle as b^lng a 
possible source of infection with Malta fever. An extensive list of references 
to the literature is appended. 

Tuberculin hypersensitivencss without infection in guinea pigs, H. Zins¬ 
ser and S. A. Petroff {Jour. ImmunoL, 9 iJ924), No. 2, pp. 85-87^ fig. 1 ).— 
Further data are reported confirming the conclusions drawn by Petroff (E. S. 
R., 50, p. 80) that tuberculin skin reactiveness can be obtained in guinea, pigs 
by Injections of dead tubercle bacilli, that heating to 100° C. does not interfere 
with the reaction, and that if sufficient amounts are injected the reactions 
appear as rapidly and are as intensive as after injection of living bacilli. 

Ou the loss of acid fastness and granular disaggregation in Bacillus 
tuberculosis of old cultures [trans. title], A. Fontbs (Mem. Inst. Oawaldo 
Cruz, 15 {1922), No. 1, pp. 181-185; tram. pp. 97-100). —This is a repo 
studies conducted by the Institute Oswaido Cruz. 

Injection of cattle with B. tuberculosis (avian) and results of s3b^ 
sequent tuberculin tests, O. Elder and A. M. Lee Olour. Amer. Vet. Med. 
Assoc., 64 {1924), No. 4* PP- 440-450, figs. S). —Six yearling steers giving 
negative reactions to the ophthalmic, Intradermal, and subcutaneous tuberculin 
tests were Injected, two Intradermally, two subcutaneously, and two intra¬ 
muscularly, with virulent cultures of avian tubercle bacilli. Four noninjected 
animals were used as controls, and in addition two healthy hens were Injected 
with the same culture. « 

Of the injected calves, the two which had been injected intradermally gave 
negative intradermal tuberculin tests five months later, while the two injected 
subcutaneously and one of the two injected intramuscularly gave good intra¬ 
dermal reactions. Negative results were obtained in all cases with subcuta¬ 
neous and ophthalmic tests. 

It is concluded that cattle can be Infected with avian tubercle bacilli when 
injected subcutaneously or intramuscularly with comparatively large numbers 
of organisms. The intradermal test is considered to be the most reliable for 
detecting avian tuberculosis in cattle. 

The value of the intradermal-palpebral tuberculin reaction in cattle 
[trans, title], S. Runge (/2oc5f. Nauk RoVnicz., 11 {1924), 1, pp. 11--25, 

figs. S). —^Directions' with accompanying photographs, are given of the tech¬ 
nique of applying the intradermal-palpebral tuberculin test to cattle. A posi¬ 
tive reaction consists in an inflammatory swelling of the inoculated lid. This 
begins from 2 to 0 hours after the injection and is at its height in from 8 to 
24 hours, after which it gradually subsides. There is a slight rise in tempera¬ 
ture in from 6 to 24 hours after the inoculation. The author is of the opinion 
that the reaction gives a higher percentage of positive results than the oph¬ 
thalmic reaction in cattle, but not so high a percentage in calves. The test, 
when positive, is more conspicuous and lasts longer than the simple ophthalmic 
test, and is thought to have greater diagnostic value on this account. 

I^lie Government institute for agricultural research in Pnlawy in its 
fight with the cattle plague (Pestis bovina) in Poland [trans. title], L. 
Mabchlewski (Bibljot. Putawska^ PaM. Inst. Nmk. Gasp. Wieisk. Pulawaoh 
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(Bihlioth. Inst, Hath Polonais Boon, RurcUe Pulawy)^ No, 1 (1923), pp. 25, figs, 
16), —This is a complete report of the methods adopted by the Polish Govern¬ 
ment for the eradication of rinderpest from Poland. A previous report of the 
general policy adopted and the method of preparing the vaccine has been noted 
from another source (B. S. R., 46, p. 279). The vaccination was so successful 
that the disease had practically died out by the end of 1922, after which time 
the serum treatment was abandoned and the few isolated cases were slaugh¬ 
tered. 

Experiments to determine the susceptibility of weaned calves to cattle 
pla^e, Mohammad Bkt Askar (Egypt Min, Agr,, Tech, and Set, Serv. Bui, 42 
(1924), PP- 12, pis. 3). —^The author has found that suckling calves born of 
immune mothers are susceptible to cattle plague after they are weaned. 

Immunizing young pigs against hog cholera, J. W. Benner (Jour. Amer. 
Vet. Med. Assoc,, 64 (1924), No. 4^ PP- —An experiment is reported 

in which 10 litters comprising 64 pigs were vaccinated against hog cholera 
when^ree weeks of aga In each litter one animal was given 1 cc. of virus 
alon^nd the others simultaneous treatment with 10 cc. of serum and 1 cc. 
of virus. Six of the animals died between the time of vaccination and of the 
trial injection. The remaining 58 were given a trial injection of 2 cc. of virus 
alone three months and three weeks after the original treatment, and all 
remained well. 

** Prom the results obtained in this experiment it seems that a solid, lasting 
immunity is conferred by administering serum and virus by the simultaneous 
method to pigs when three weeks of age If farrowed by and suckling immune 
sows. It also seems‘that pigs under these conditions have sufficient immunity 
to protect them against the injection of 1 cc. of very potent virus, and that 
after this virus-alone injection they are permanently immune. The Immunity 
which the pigs had prior to vaccination In no way prevented the conferring of 
a solid, lasting immunity, whether vaccinated by the simultaneous method or 
virus alona” 

Investigations of Borna disease [trnns. title], L. March and and R. 
Mopssu (Compt, Rend. Acad. Sci. [Ports], 178 (1924), No. 1. pp. 149-151 ).— 
The authors report upon investigations conducted in France, where during and 
since the war many cases of epizootic cerebro-spinal meningitis have been ob¬ 
served, It has been demonstrated, through injecting a rabbit with an emulsion 
from the brain of a horse dead from the disease, that it may be transmitted to 
the rabbit, and causes the death of the animal in from 4 to 15 days, A repeated 
passage through the rabbit is said to increase the activity of the virus. It was 
found that Inoculation of a fixed virus from the rabbit into the anterior cham¬ 
ber of the eye of a horse will, after three days* Incubation, produce a fatal 
meningitis Identical with the natural disease. Heating at from 60 to 70® C. 
for an hour destroys the activity of the virus. Preserved In glycerin, the 
virulence of the virus is maintained for at least 18 days. With the horse both 
the ingestion of virulent material and the subcutaneous injection falls to repro¬ 
duce the malady. 

On the occurrence of Piroplasma canis in the Dutch East Indies [trans. 
title], J. WiTKAMP (Nederland, IndUche Bl. Diergeneesk. en Dierent, 34 
(1923), No. 4-d, pp, 262-390, ph 1). —This account includes a list of 79 refer¬ 
ences to the literature. 

On Dictophyme renalls [trans. title], A. Lutz (Compt. Rend, 8oc, Biol. 
{Paris], 90 (1924), No, 10, p. 696), —^The author presents brief notes on this 
parasite, better known as Eustrongylus gigas, which commonly infests Orison 
vittatus in Brazil. 
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Agglutinins for Bacterium pullorum in hens’ eggs, F. R. Beaudktte 
{Jour. Immunol.^ 8 (1928), No. 6, pp. 4^8-499 ).—In work reported from the 
Kansas Experiment Station it has been demonstrated that the albumin of 
eggs from hens infected with B. puUorum contains agglutinins specific for 
this antigen. The agglutination is most marked at a 1:8 dilution of the egg 
ali)urnin, hut in some cases comideto agglutination takes place in a 1 :64 dilu¬ 
tion. No correlation was found between serum and albumin titer. 

Avian typhoid in Algeria rt»*ans. title], A. Donatien, E. Plantuheux, and 
F. Lektoqttard {Ber. 33 (1924), 388, pp. 65-J{3. flf/i. 6 ).— 

This is an account of studies conducted at the Pasteur Institute of Algeria 
in connection with an extensive epidemic of avian typhoid. The epidemiology, 
< ]init’al symptoins. jmtliological findings, and diagnostic features of the di.sease 
are de8crll)ed, and the results are reported of bacteriological and immunological 
studies. 

The disease affected adult fowls to the greatest extent and with high mor¬ 
tality. The kidneys, spleen, and Intestines alone showed lesions of a septicemic 
imture. The organism istdated. Jhtelerium {tanBinarnm, resembled Bacillus para- 
tifphosus A and B, but differed from both in certain particulars. The disease 
was easily reproduced in fowls by ingestion of the virulent, organs. The 
organism was toxic for rabbits and guinea pigs, and ndce were sn<‘cessfully 
vaccinated by the Ingestion of living cultures. 

The only means of controlling the disease is found to be preventive inocu¬ 
lation. The vaccine which gave the best results was a mixed vaccine prepared 
from 12 different strains of B. gallmarum. This vaccine was heated for an 
hour at 60® C. and treated witli 0.5 per cent phenol before distribution. Om* 
cc. of the vaccine contained about 3 mg. of the organism in the moist state. 
The dose for fowls and adult turkeys was 1 cc. and for chicks from 1 to 3 
months of age 0.5 cc. The inoculation was given subcutaneously. The fall 
is considered to be the best time for vaccination, which must be repeated every 
year. 

A survey of poultry diseases in Los Bafios, F. M. Fiionda {Philippine Apr., 
12 (1928), No. 5, pp. 191-202 ).—^This is a summary of information on the 
affections of poultry observed by the author in Los Bafios. 

BXrSAL ENOINEEBINO. 

Variation in annual run-off in the Rocky Mountain region, K. FonuANs- 
lU'E {U. Geol. Btirvep MAter-Supplp Paper 520-A {1923), pp. plx- 

figs. 2 ).—Data are presented which show that the variation in annual run-off 
differs in different areas in the Rocky Mountain region owing to the differ¬ 
ences in the sources of the precipitation on these areas. Except in the drain¬ 
age basins of streams in northeni Montana the year of lowest run-off shown 
by the records was 1902, when the run-off at one station was only 36 per cent 
of the mean run-off for the periods covered by the several records available. 

The percentage variation of run-off for streams in different parts of Colorado 
is loss for any one year than that for streams in the mountain region as a 
whole, and the annual variation is markedly similar for streams in the same 
major drainage basin. The influence of topography upon variation in annual 
run-off for streams in Colorado is marked. The streams that rise In the 
central mountain region have a smaller range in variation than those that 
rise on the eastern or western edges of the central mountain mass. The 
streams that rise on the plains just east of the mountains have a greater varia- 
tlon than those of any of the mountain groups. 

The ratio of any lO-yeor mean to tlie mean for the entire period covered 
by tJae records ranges from 72 to 133 per cent. 
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Design and constraction of small, concrete-lined canals, W. E. Code 
(Arizona 8ta, Bui, 97 {192S), pp, 57, figs, 23 ).—Information is presented on the 
design and construction of small concretedlned irrigation canals, including 
tabular data on the hydraulic elements of such canals. 

Linings of from 1 to 2 in. in thickness have lieen used successfully in regions 
where the frost action is not serious. Present practice tends to make 1.5 in. 
the minimum thickness, but a greater thickn^s should be used for large 
canals and steep side slopes. The slope and thickness should be so designed 
as to eliminate inside forms, which materially increase the cost. The use 
of a 2-ln. lining on a small canal having a side slope of 2 or 3 to 1 seems to 
be the limit in that direction. Steeper slopes would require a greater thick¬ 
ness. 

Canals located on unstable foundations such as occur in swampy places and 
on dlls require strength to resist side and bottom pressure and unequal settle¬ 
ment. Increased thickness, beam effects, and reinforcing have l)een found to 
produce the desired results. On fills especially, the lining should be tight to 
prevent saturation of the material of the fill. 

Concrete-lined canals should be protected from injury by stock. The growth 
of trees along the bank should be discouraged, since the roots will force their 
way through cracks in the lining and eventually rupture it. Gopher holes 
next to the concrete are tlangerous in that the foundation is weakened. By 
far the greatest danger is from the entrance of flood water from the sides, and 
considerable care should be exercised at all drainage ways to provide ample 
capacity for all such waters. 

The cost of 2-ln. concrete lining on two Arizona projects, including the 
preparation of the earth foundation, the cost of materials, and the placing of 
the concrete, was found to be 10.5 and 11 cts. per square foot, respectively. 

The flow of water through pipe culverts, D. Im Yabnell, S. S. Woodward, 
and F. A. Nagler (U, 8. Dept. Agr,, Public Roads, 5 (1924), No. 1, pp. iP-55, 
figs, 15 ).—^A series of tests, conducted by the Bureau of Public Roads in co¬ 
operation with the State University of Iowa on the flow of water through 
short pipes such as culverts, are reported. A total of 1,480 tests were made 
on concrete, vitrified clay, and corrugated metal pipe culverts flowing partly 
full and full, with both a free and submerged outlet. The sizes tested of each 
kind were 12, 18, 24, and 30 in, in diameter. The 24-in. pipe of the three kinds 
of material were tested in lengths of 24, 30, and 36 ft. to determine the effect 
of length on flow. Several types of entrance were used to determine their 
effects in reducing the entrance loss, including all of the standard types ap¬ 
proved by the bureau, which consist of the straight end head wall, wing walls 
set at 45® to the pipe line, and the U-type wing. The effect of varying the 
height of wing wall was also tested, and a study was made of the flow through 
pipe culverts without any head walls. The maximum range of head obtained 
on the culverts varied from 1.06 ft, on the 30-ln. day pipe to 3.29 ft. on the 
12-in. clay pipe. 

The results showed that the discharging capacity of a pipe culvert depends 
primarily upon the cross sectioii of the pipe and the difference In water level 
at the two ends of the culvert. To obtain the maximum discharge, the pipe 
must be so laid as to insure that its full cross section is filled by the flowing 
water. If a culvert pipe is so laid that both its upstream and downstream 
ends are completely submerged, the amount of water which it discharges will 
be proportional to the square root of the difference in water level at the two 
ends, and^^the exact grade at which the culvert pipe is laid will have no effect 
whatever upon its maximum discharging capacity. 

106791—24- 
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The coefficient of roughness n in the Kutter formula was found to 
range from 0.012 for the 12-in. size to 0.013 for the SO-ln. size of concrete pipe, 
from 0.01 for the 12-in. size to 0.013 for the 30-ia. size of vitrified clay pipe, and 
from 0.010 for the 12-in. size to 0.023 for the 30-ln. size of corrugated metal pipe. 

The effect of the length of the culvert on the discharge was not as great with 
concrete and vitrified clay pii)e as with corrugated metal pipe. The 45® 
wing walls increased the capacity of a corrugated metal pipe culvert from 
1 to 10 per cent over that obtained in a metal pipe culvert with a straight 
end wall, and were moi-e efficient when set flush with the edge of the pipe 
than when set 6 in. back from the edge of the pipe. They were also more 
efficient when built full height to the top of the head wall than when con¬ 
structed standard height. When used in connection with a vitrified clay 
pipe culvert the 45® wing walls were not so effective as the straight end wall 
entrance with the regular hell end upstream. The U-type wings were also 
not so effective as the straight end wall for a vitrified clay pipe culvert. The 
beveled lip end at the entrance of a concrete pipe culvert was found to be 
of great aid in reducing the entrance loss, especially in the larger slzek The 
same was true of the bell end at the entrance of vitrified clay pipe, especially 
In the smaller sizes. The capacity of a 24-in. vitrified clay pipe culvert could 
be increased approximately 13 per cent by merely rounding the entrance. 

The new discharge formulas derived from the experimental data, including 
factors corresponding to the losses due to friction, entrance, and velocity 
head for culverts 30.6 ft. long with straight end wall entrances, are as 
follows: Concrete pipe with beveled Up end upstream, Q=4.61 D*'“ H®“; con¬ 
crete pipe with square cornered entrance. Q==4.40 D* H**®®; vitrified clay pli>e 
with bell end upstream, Q=5.07 D*®® H*®®; and corrugated metal pipe, Q=3.10 

iy..i 

Reseivrch work on semigravel, top soil, and sand clay, and other road 
materials in Georgia, C. M. Strahan (Oa, Univ, Bui 326 (1922)y pp, 35 ).— 
Field and laboratory data on the use of semigravel, top soil, sand clay, and 
other road materials for road construction are reported and discussed, with 
particular reference to the highway requirements of Georgia. Data on labora¬ 
tory procedure are appended. 

Researches on the structural design of highways by the United States 
Bureau of Public Roads, A. T. Goldbeck {Amer, 8oc. Civ. Engin. Proc.y 50 
(1924)y No. 4y [pt. 3] pp. 453-483, flgs. 28).--iIn a contribution from the U. S. 
D. A. Bureau of Public Roads a brief summary is given of those phases of 
research being conducted which are concerned with the structural features of 
highway design. These are considered under researches on (1) the subgrade, 
(2) loads on pavement, (3) stresses In concrete pavements, and (4) mate¬ 
rials. Miscellaneous Investigations are described, and some of the data from 
the Pittburg, Oalifi, test road are included. 

In studies of loads on pavements, it has been found that impact depends 
largely upon the kind and condition of the tire. Thin or worn solid rubber 
tires, even though they be wide, produce high Impact forces. Pneumatic tires 
offer the greatest aid in reducing impact forces, the impact increasing only 
lidlghtly with the speed of the truck. Cushion tires offer corresponding ad¬ 
vantages in reducing Impact. Impact has been found to increase with the 
speed of the truck, but not ai^cordlng to any constant ratio or power of the 
qpeed. Although heavy unsprung weight may give higher impact than lighter 
unsprung weight, it is not considered to be the major controUtng factor. 
Impact may be as high as Berm times the static load on one rear wlieel whmi 
a solid-tired; truck strikes a 1-in. obstruction at 16 miles per hour, an average 
value being about four times. For pneumatic tires the maximum impact value 
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is probably not more than 1.75 times the load on one rear wheel and an 
average value Is not more than 1.25 times this load. All cushion wheels do not 
reduce impact on the road surface even ifchough they may cushion the vehicle. 

The studies on stresses In concrete pavements have shown that the resistance 
of a road slab depends In part on the supporting value of the subgrade. A sub¬ 
grade of high supporting value materially increases the resistance to impact. 
The resistance of rigid slabs to Impact varies as some power of the depth 
less than two. In general, plain concrete slabs show no more resistance to im¬ 
pact delivered at the edge than to impact delivered at the corner. Transverse 
cracks and longitudinal cracks near the sides of a slab may be caused by im¬ 
pacts delivered at the edge of the slab. Plain concrete of 1:3:6 mix shows 
from about 60 to 80 per cent of the resistance to impact of plain concrete of 
1:1.5:3 mix. The lean mix also shows more variation in strength. Rein¬ 
forcing steel when present in suflicient quantity in concrete slabs, and when so 
placed as to receive tensile stress, adds to the resistance of the slab to impact. 
After a crack occurs, small rods closely spaced seem to be more effective than 
the same percentage of steel in large rods widely spaced. There is very little 
evidence of cushioning due to bituminous tops at temperatures of 32° C. 
(90° F.) or less. Bituminous tops do not seem to add to the slab strength of a 
concrete base, with the possible exception of the 4- and 6-in. bases on a dry 
aubgrade. 

Public Roads (U. S. Dept. Apr., Public Roads^ 5 (1924)^ i, pp. 55, figs, 

51).—^This number of this periodical contains the following articles: 

Connecticut Highway Transportation Survey, by J. G. McKay; The Flow 
of Water Through Pipe Culverts, by D. L. Yarnell, S. S. Woodward, and F. A. 
Nagler (see page 287); and Road Material Tests aujl Inspection News. 

Intake-manifold distribution, H. W. Asike (Jour. Soc. Automotive Engin.^ 
14 (1924)i No. 4f PP* 587-555, flgH. 22 ).—Studies on the nature of the dis¬ 
tribution of gases to the cylinders of luternal-comhustion engines and on the 
comparative effectiveness of different types of manifold are reported. 

It is shown that because of the low volatility of commercial fuels heat must 
be applied if distribution In the gaseous state is to be attained. If the fuel is 
not vaporized by hot spots or other preheating devices, about one-half of it must 
be distributed as liquid at 70° F, At low temperatures nearly all the fuel 
reaches the cylinder in a liquid state during the warming up periods. If suffi¬ 
cient heat is applied to dry the mixture, the resulting mixture temperatures will 
be so high that the engine will be sensitive to detonation. If the compression 
is reduced to eliminate detonation the power and economy are also reduced. 

All of the commercial manifolds tested cold exhibited practically no inherent 
ability to distribute liquid. It was found that the three main factors control¬ 
ling the flow of air and liquid fuel in a manifold are (1) the stratification of 
liquid with respect to air, (2) puddles o*f liquid that are formed in the manifold 
in dead-air pockets, arid (3) the effect of the firing order. 

Stratification was found to result from the fact that liquid fuel, which Is 
heavier than air, is carried In the air stream in drops of varying size. When¬ 
ever the air stream makes a turn some of the drops of liquid continue in the 
same direction as formerly. Stratification starts at the first turn, usually at 
the throttle, and becomes worse at each bend. Puddles that form as a result'of 
stratification and from other causes were found to constitute a source of supply 
for the first cylinder demanding a charge after that manifold branch has re¬ 
mained inactive during the functioning of another branch. 

It is c<^luded that this could be conti*olled more readily if air flow could be 
attained without turbulence. Since the forces Involved are large and air is 
a very light-weight mobile fluid, freak flow was found to result around every 
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sharp bend and every protruding corner. The conventional throttle is one of 
the main causes of turbulent air Bow, which constantly changes its path even 
though the mechanical adjustments remain unaltered. Under conditions of 
steady or uniformly pulsing air flow it was found that the puddles in the air 
pockets remain practically constant In size, but these conditions seldom occur*. 

Elngiiie cooling systems and radiator operating characteristiest N. S. 
Diamavtt {Jour, 800, Automotive Engin,, H {1924), No, 4 , pp. S9&^40l6,. figs,, 
14 ),—^In the first part of this paper a general quantitative comparison of air». 
water, and oil>cooled cylinders is given as it relates to the subjects of heat 
transfer and temperature drop. In tlie second part an attempt is nflide to 
discuss the performance or operating characteristics of radiators from the* 
point of view of the truck or tractor designer. A large amount ot tabular and 
graphic data is reported. 

The data show that the order of magnitude of the heat transferred per 
square inch of surface per 100* F. temperature difference between the cylinder 
metal and the cooling medium is about 100 for water, 1 for air, and 10 for oil, 
depending upon tlie rate of flow, its turbulence, and other factors. The cooling 
capacity of radiators increases with the air flow. For radiators having no 
fins the Increase is nearly directly proportional, and doubling the air flow 
doubles the cooling capacity. For radiators having fins or an Indirect cooling 
surface swept by air on both sides, the cooling capacity ^ does not increase 
so rapidly as the air velocity. 

The amount of air flowing through a radiator traveling in still air depends* 
upon the resistance of the core and the resistance of the remainder of the air 
circuit under the hood. In general, a propeller or curved-blade type of fan 
will draw more air through a high resistance core than through a low resist-^ 
ance core. The opposite is true for a disk tsrpe of fan. 

For engines having pump circulation the cooling capacity of the radiator 
begins to decrease as the rate of flow begins to fall below B gaL per minute 
per foot of width per inch of thickness of the core. 

Data on radiator design and on the conducting of road tests are included. 
The simplex lime spreader, H. H. Musselhan {Michigan 8ta, dro, 62t 
{1924), PP> 7, flge, 5).—This lime spreader is described and diagrammaticallsr 
illustrated. Working drawings and bills of material are also Included. This 
iEg>reader is an improvement of one described in a previous publication (E. 
S. K., 47, p. 891). 

Preliminary tests on the infiltration of air into buildings, F: Sjbust 

{Jour, Amer, 800. Heating and Ventilating Engin,, SO {1924), No, 4 , pp, Sll^ 
SIS, fig. 1), —^In a contribution from the University of Nevada the details of 
operation and the difllculties encountered in tests to determine the infiltra¬ 
tion of air into a building are discussed. The theory of the tests was to liberate 
carbon dioxid in a given room by tlie action of sulphuric acid on sodium btcar- 
bonate, and to determine the rate of air leakage into the room on the basis of 
the decrease of carbon dioxid in the air samples analyzed. 

Dairy bam and milk house construction, J. P. liAKASTxa and W. J. 
Kbegan (Clemson Agr, Ool, 8, Ext, But, 62 {1924), pp. 48, fig. 44 .—Sug¬ 
gestions and practical Information are given on the planning and constructioni 
of Simple dairy bams adapted to South Carolina conditions. Working drawings 
and bills of material are included. 

BTTKAI ECONOXZCS ABD SQaOIOOT. 

.^ouklatloiiB ttf agrtcaltima ecoaomlea, 3, A. Tsim (Oomerf^, Bng,^ 
Univ. Pre»», PP- xy+S97, f>l$. 16, fig$. 11).—A narrathre dev<$lop^ fpoia 
a aertea of lactnaea to third jrear and diploma atadmts at tita U&treralty ot 
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Oambrldge is pres^ted, dealing with the origin and incidence of forms of land 
tenure, customs of taxatioh and the collection of tithes, marketing practices 
and cooperation among agriculturists, small holdings, the wheat supply of 
the United Kingdom, and the history and statistics of forestry. An account 
is given of the way In which British agriculture was expanded to meet the 
demands of the late war. The final chapter gives the history of efforts to 
compile agricultural statistics and market reports for Great Britain. Ap¬ 
pendix 1 contains a note on the law of diminishing returns in agriculture, and 
api>endix 2 some tabulated statistics. 

The economics of a food supply, W. O. Hedrick {New York and London: 
D. Appleton d Co., 1921^ pp. XIII+336, pis. 2, figs. 7).—^This treatise is de¬ 
signed to give due weight to the physical and biological sources of our food 
supply, but the emphasis is placed upon the methods by which natural resources 
are converted into food. Thus the bearing upon food production of farming 
and farm management and marketing or distribution is given 6 of the 13 chap¬ 
ters. The discussion of marketing covers market facilities and technique, the 
functions of middlemen, and the trades, notably the grain and flour, meat and 
livestock, produce, and milk trades, which are presented in detail. A chapter 
is given to* the question of food prices and price making and one to food abuses 
and pure food. It is demonstrated finally how the rise in the cost of living and 
the stress of the World War have led the Government to give more attention 
to the food supply, particularly in the way of experimenting with food distri¬ 
bution. 

First steps in farming, A. Agee (Neto York and London: Harper d Bros., 
1923, pp. pis. 4). —Suggestions of a general nature are offered to men 

and women who desire to become farmers. The discussion covers the selection 
of the farm, crop rotations and the use of legumes, pastures and the improve¬ 
ment of livestock, conservation of moisture, tillage, the use of commercial 
fertilizers, and other practical suggestions. 

Costs and farm practices in producing potatoes on 461 farms in Min* 
nesota, Wisconsin, Michigan, New York, and Maine for the crop year 
1919, W. C. Funk {U. S. Dept. Agr. Bui. 1188 {1924), pp. 40, figs. 7).—Gen¬ 
eral statistical data are presented, and yields, cost of production, and freight 
rates are briefly reiviewed as contributing to the localization of surplus pro¬ 
duction of potatoes. Detailed costs and farm practices involved in potato 
production in nine different areas in 1919 are then presented in order to 
point out the variations in the factors affecting the cost of production in. 
differesit parts of the country. The areas studied are located in Clay and 
Anoka Counties, Minn.; Barron and Waupaca Counties, Wis.; Grand Traverse 
and Montcalm Counties, Mich.; Monroe and Steuben Counties, N. Y.; and 
Aroostook County, Me. 

Of the crop acreage devoted to different crops in 1919 on the farms studied, 
an average of 16 per cent was devoted to potatoes, and for tlie several regions 
this percentage varied from 12 in Grand Traverse County, Mich., to 28 in 
Aroostook County, Me. A fairly definite rotation of crops is followed in all the 
areas except in Clay County, Minn., where wheat, oats, and potatoes are the 
most important crops grown, but do not occur in any definite successions. 
Potatoes constituted the most Important source of income in each area. In 
the Maine area 94.5 per cent was derived from this source, and the range was 
from 41.5 in Barron County, WIs., to 64.8 in Grand Traverse County, Mich. 

The total cost per acre ranged from $78.09 in Clay County, Minn., to $219.60 
in Aroostook County, Me., and that per bushel from 68 cts. in Steuben County, 
N* Y,, to $1.06 in Monroe County, N. Y. Not including a land charge, the 
lowest cost per acre amounted to $69.70 in Olay County, Minn., while Hie high- 



292 


EXPERIMENT STATION RECORD, 


[Vol. 51 


est was $208.67 in Aroostook County, Me. The cost per bushel was lowest in 
Barron and Waupaca Counties, Wis., where it was 64 eta, and highest in 
Monroe County, N. X., at 96 cts. 

The amounts of labor and material used per acre, the average cost per acre 
and per bushel, and the variation in costs per acre on 461 farms in 1910 are 
tabulated. Man and horse labor was the most important item of cost in all 
areas with the exception of Aroostook County, Me., where the fertilizer cost 
was greater than the combined costs of man and horse labor. A detailed 
analysis is given of items of cost, including labor, materials, the use pf land, 
machinery, overhead expenses, and other costs such as taxes and insurance, 
bags and barrels, storage charges, and loss on abandoned potato acreage. 
The items of share-rent arrangements and the trend of costs and prices, 1918 
to 1921, inclusive, are briefly set forth. 

Cost of producing winter w'heat in central Great Plains region of the 
United States, R. S. Washburn (U, S, Dept. Agr. Bui 1198 (1924), PP» 96, figs, 
11 ).—A study of basic cost requirements, as well as acre and bushel costs for 
the crop year 1920, is presented here, the data having been obtained through 
personal visits to representative wheat growers in 10 counties of Missouri, 
Kansas, Nebraska, and Oklahoma' where from 50 to 85 per cent of the total 
crop consisted of winter wheat. The cost items considered are labor and 
power, materials, and other costs. 

The average acre cost of each item of expense is a weighted average com¬ 
puted by dividing the total cost of each Item by the total harvested wheat 
acreage. An analysis of the total operating expense by counties for all winter 
wheat produced on owned land shows that labor constitutes about 42 per cent, 
materials 14, threshing 13, and other costs 31 per cent of the total operating 
expense. The average net operating expense was $1.25 per bushel, varying 
from an average of $0.90 in Thomas County, Kans., to that of $1.96 in Wood¬ 
ward County, Okla. With Interest on equipment and land Included, the 
average net cost per bushel was $1.80 with a variation of from $1.26 in Thomas 
County, Kans., to $2.57 in Clay County, Nebr. The operating expense per 
acre to tenant operators was relatively lower than to owner operators, al¬ 
though, on the other hand, the operating expense per bushel was relatively 
higher to tenants than to owners. In all except two counties the expense for 
labor was slightly greater for tenant than for owner operators. For all tenant 
farms the average net cost per bushel was $1.88 as compared with a net cost 
per bushel of $1.80 on owned farms. 

• The expense per acre for labor in the regions having the highest land values 
was about 50 per cent greater than in the regions with the lowest land values. 
The farm with the lowest cost was in Woodward County, Okla., and had a 
very low labor expense and a low charge for interest on investment On the 
other hand, the highest cost was found in Pike County, Mo., on a farm which 
had a relatively high expense for fertilizer, interest on Investment, and an 
abandoned acreage charge for over half of the seeded acreage. 

The array of farms with respect to variation in net cost per bushed by 
counties exhibits the fact that 58 per cent of all farms were in the $1 to $2 
group, 33 per cent in the $2 to $3 group, and 8 per cent in the $8 to $4 group. 
Of the total acreage, 66 per cent was in the $1 to $2 group, 26 per cent In the 
$2 to $3 group, and 4 per cent in the $8 to $4 group. Of the total production 
97 per cent was In the two lowest cost groups. 

The yields for the owner operators having costs of $1.20 or under per bushel 
ranged from 12 to 31 bu. per acre, while those having a cost of $4 or more 
per bushel had yields which ranged from slightly less that 3 to 7 bu. per acre. 
The yields for tenant operators in similar cost groups ranged, respectively^ 
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from 12 to 25 bu. and from 3 to 7 bu. per acre. A comparison of the cumula¬ 
tive |>ercentage of harvested acreage and the cumulative percentage of pro¬ 
duction indicates that 49 per cent of the total harvested acreage and 35 per 
cent of the total production was on farms having yields of less than the 
average yield per acre. A summary of labor practices in 1920 is given for each 
of the winter wheat areas studied. 

A study of the farm business of the Liewes community, M. O. Pence 
{DeL Univ, Agr, Ewt. Bui. 9 (1928)t pp. 30, figs. 12). —A complete farm business 
analysis was made of 86 farms in the Lewes community in Lewes, Rehoboth, 
and Broadkiln Hundreds, Del., the extension service, teachers of vocational 
agriculture, and the Bureau of Agricultural Economics, U. S. D. A., cooper¬ 
ating. Additional information with regard to the production of crops, feed¬ 
ing and luanagement of poultry and livestock, and transportation and market 
conditions was secured by means of questionnaires from 92 farms. 

The volume of business on two-tbirds of the total number of farms was 
found to be too small. The total sale of dairy products on 56 farms, or 75 
per cent of the total, averaged under $200, and of the other 19 farms only 10 
sold more than $300 worth. Poultry le<l all other livestock in returns with a 
total of $18,740, as compared with sales of dairy cattle and dairy products 
amounting to $18,654. One farm In 7 reported total receipts from poultry 
of $400 or over, and one-third of the remainder $200 or over. A standard 
rotation of corn, wheat, and clover, varied with the introduction of tomatoes 
and x>otatoes as market conditions warrant it, was found to be the rule. 

Suggestions are offered for increasing crop yields and acre returns, the use 
of labor, marketing farm products, and keeping simple farm accounts. 

Preliminary report on the business of fanning in the South Dakota 
wheat belt, M, H. Rknedict (*S. Dak. Dept. Apr. (^irc. 6 {1928), pp. — 

A study of the l)usiness of appn»xlmately 60 farms in llie wheat growing sec¬ 
tions of Brown and Spink (\nmties, S. l>ak., was inside covering the years 
1921 and 1922. A preliminary report is presented here in mimeograph ft>nn. 

The share renting of farms In the United States, H. A. Tubner {Intmnatl. 
Rev. Agr. Kcon. [Rome), n. 8er., 1 {1923), No. 4$ VP> 590-542). —The informa¬ 
tion given here is taken’ from the census of 1920. It sets forth briefly the 
regions wliere share renting is preferred to cash renting, changes in tlieRel¬ 
ative importance of share renting between 1910 and 1920, tlie principles under¬ 
lying share contracts on farms, and the differences in sliare rt^ntsil practice in 
widely separated parts of tlie United States. In tlds connection five counties, 
two in which cotton growing predominates, two devoted largely to the produc¬ 
tion of grain, and one dairy county, have been selected for a discussion of 
details. Furthermore, the customary share renting practices commonly as¬ 
sociated with certain crops, including maize, wheat and other small grains, 
liny, cotton, tobacco, and potatoes and other truck crops are considered. Otlier 
data suromariased show the extent to which rented farms of different types are 
worked on shares, the size of share rented farms, and personal characteristics 
of share tenants, A bibliography of 27 titles is added. 

Farm rental terms, H. E. Selby {Montana Sta. Circ. 119 {1928), pp. IS ).— 
The author describes some common renting systems and terms, particularly 
those found in Montana. The most common system there is share renting, 
in which the tenant pays the landlord a fixed share of the crops, as one-third or 
one-half. The more elaborate system of partnership share renting is employed 
chiefly for the carrying on of livestock farming. He discusses in some detail 
the items of farm receipts and expenses as a basis for estimating the farm 
income and Its division between landlord and tenant. Estimates obtained in a 
farm management survey on an actual Montana dry-land farm, which typify a 
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rather simple r^tingr arrangement, are used as illustration in this connection. 
A similar statement for a partnership share renting arrangement on an actual 
Gallatin Valley irrigated farm is given, illustrating the division of farm Income 
under more complicated renting terms. A sample farm lease form is included. 

The landl systems of Mexico, G. McC. McBbidx (Amer, Geogr, 800 ^ Research 
8 er. No, IB (1923) ^ pp. XII+204, pl»* IB, tigs, fig) .—The history of systems of 
land tenure in Mexico is presented in considerable detail, and various environ¬ 
mental and physical and geographical influences are traced, as well as the 
manifestations of social and political institutions upon methods of landholding. 
The haciendas, ranchos, and collective holdings are the particular types 
described. 

Statistics are given Indicating the distribution of rural holdings in Mexico. 
The agrarian revolution started by Madero and present reform measures are 
said to be bringing about a somewhat more orderly and systematized distribu¬ 
tion of the land, more small holdings are being created, and some land has 
been secured for distribution among agricultural villages on the old plan of 
communal holdings. Certain States have Issued laws under the national con¬ 
stitution of 1917 that are designed to break up the large estates, and a national 
agrarian law is now under discussion. 

Communal tenure is said to be the form best understood by the agricultural 
Indians, and the cultivation of common lands seems to be the method best 
suited to the needs of this element of the population. The Mexican hacendados, 
the numerous Spanish owners of large estates, and Americans wlio, under 
the Diaz administration, acquired extensive holdings for development, coloniza¬ 
tion, and speculation are opposing the efforts at reform. 

An extensive bibliography presents the source material relating to the pre¬ 
conquest period, the colonial i>eriod, general collections of land laws, and to 
sections of the national period, 1821-1876 and 1876-1921. T/aws and Govern¬ 
ment department publications are also listed. 

The land question solved, R. Mxhibay {London: Labor Pub, Co,, Ltd,, 1922, 
pp, 61). —In presenting the case for land nationalization in England, sug¬ 
gestions are made to the end of decreasing the rent of land by 10 per cent, and 
compensation by the Government is proposed in the ^orm of a uniform rate of 
50 years’ use of the land from the date of purchase to be granted to the pur¬ 
chaser free of rent. It is held that the operation of a nationalization act con¬ 
taining such provisions should be retrospective for a certain number of years, 
and that the confiscation should not be applied to buildings and other products 
of human labor on the land. 

Datifundia la Sicily and their possible transformation, G. Lokknzoni 
(Intematl, Rev, Agr, Econ, [RomeL 1 {1923), No, 3, pp, 316->S49 ).— 

A general survey of the geographic and topographic characteristics of Sicily is 
followed by a discussion of the system of latifundia and the elements that may 
be expected to contribute to its progressive transformation. The latifundium 
as a landholding institution typical of the interior of the Island is said to be 
based upon the absolute predominance of eictenslve cereal cultivation alternat¬ 
ing with pasture, single management, and an area of a certain size. Statistics 
are cited showing the extent of this system. Drought, malaria, soil conditions, 
and social and economic factors are held to be the causes for its predominance. 
State intervention is said to be one of the first conditions essential to its com^ 
plete modification. 

problem of increasing the area of land under cultivation in Japan, 

G. PanBis {Mermil, Rev, Agr, Econ, IBomeh 5«r., 1 {1928), No. 4, pp, 470^ 
499 , pi. 4)«-^apanese society before 645 A. D. is said to have bm funda¬ 
mentally irntfllgrchal, but at that time the Chinese theory that land ownership 
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is vested in the emperor was adopted. In the course of a little more than three 
centuries all the land passed into the hands of fief holders. Between 1868 and 
1912 important land reforms were carried out, and a complicated land-tenure 
system with minute subdivisions has grown up. Measures are now being taken 
to Increase the area and the productivity of lands under cultivation. 

The administration of land improvement and redistribution schemes, laws, 
and measures for the encouragement of land improvement are reviewed, as are 
also specialized and technical instruction and financial arrangements. Con¬ 
tinuous progress is noted, citing statistics. 

Conditions affecting the demand for harvest labor in the wheat belt, 
D. D. Lescohieb (17. S, Dept, Agr. Bui, 12S0 {1924), PP- 46, figs, 12 ),—Data 
are presented in this bulletin for the purpose of testing the accuracy of the 
Kansas formula for estimating the amounts of labor needed in the wheat States 
for the harvest. This formula was presented and discussed in an earlier bulle¬ 
tin (E. S. R., 47, p. 192). The facts cited here were obtained by two groups 
of investigators visiting farmers and threshermen in Oklahoma, Kansas, Ne¬ 
braska, North and South Dakota, and Minnesota during the harvest and thresh¬ 
ing season of 1921. The returns were supplemented and checked by still 
another worker, who interviewed Federal, State, and county agricultural and 
employment office officials. 

A table was prepared to sliow the labor resident on 1,289 wheat farms, as 
well as the hired labor and the amount of labor used at harvest time per 100 
acres of wheat and per 100 acres of small grain harvested. It is indicated 
that the farmer’s family furnished barely 40 per cent of the total harvest 
force, and the larger the farm the smaller the amount of family labor per 100 
acres harvested. The table also shows that the number of year hands and 
crop-season hands resident on the farms during the harvest was small, par¬ 
ticularly in Oklahoma and Kansas. No labor was hired on 346 farms, over 
half of which exceeded 240 acres in size, 47 exceeding 480 acres. 

The variations in amounts of labor used In parts of Nebraska, the Dakotas, 
and Minnesota are largely to be explained in terms of variations in the amount 
of small grain acreage per farm and of variations in the extent of crop diversifi¬ 
cation. A table shows that 26.3 per cent of all the farms visited harvested for 
more than 14 days and that 11.5 per cent extended the harvesting for from 19 to 
30 days. Very few farms of less than 480 acres harvested inore than 18 days. 
On farms of smaller size the duration of the harvest increases with the size of 
tlie farm. On farms of 160 acres or less the harvest is usually finished in 8 or 
9 days, of 240 acres in 9 or 10 days, of 320 acres in 11 or 12 days, while farms 
of 880 acres require from 15 to 18 days. The significance of the facts presented 
in this connection is said to be that the big demand for harvest labor in a 
county is necessarily concentrated into a period of 2 to 4 weeks, generally 2 to 
3 weeks; the demand for labor varies directly with the size of the farms; and 
if a majority of the farms in a county are large farms the intensity of the 
demand in that county will be greater. 

It is strikingly exhibited that the total amount of labor used per 160 acres 
cut does not seem to differ materially in areas where the binder predominates 
from amounts where the header is commonly used, and that there seems to be a 
striking variation in the amounts of labor used in different areas using the 
same machinery. The facts for North Dakota where the binder is used exclu¬ 
sively are compared and correlated for those of Kansas where the use of the 
header predominates. The percentage of hired labor working in the harvest 
was 4.6 pmr cent larger in North Dakota, but that of harvest hands employed 
was 14.1 per cent smaller. In other words, the farms in Kansas use a larger 
percentage of labor during the harvest season and solely for harvest work. 
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Climatic conditions are discussed as additional factors affecting the amount 
of labor required in harvest. Certain adaptations and modiffcations of the 
Kansas formula are set forth, and data showing the labor required for thresh¬ 
ing are displayed. 

The means employed by 1,091 farmers to obtain harvest liands are shown, as 
well as the number of men who were definitely directed to harvest Jobs by the 
employment offices In 1921. The number of hours worked in harvesting and 
threshing are tabulated, and the average wages paid with board are shown by 
counties on maps of the States concerned. The appendix consists pt four 
detailed tables. 

Commercial harvesting, grading, and marketing of asparagus in South 
Carolina, F. L. Habkey and C. A. OwtlNs {Cletmton Agr. Col. S. O., Ext. Bui. 61 
(1924)t pp. 15, figs. 12 ).—This discusses the harvesting, grading, packing, and 
loading methods employed by the older growers of this crop. 

Beport on the grain trade of Canada, 1022, W. Dovoan {Canada Burl 
Btatia., Rpt, Grain Trade Canada, 1922, pp. 295, pi. 1, figs. 8 ).—The present 
report follows a similar one for the earlier year*previously noted (B. S. R., 47, 
p. 493). Tables have been added showing freight rates for transporting grain, 
other tables have been enlarged, and comparative figures have been included 
where possible. 

Grade and standardization laws of the United States and Canada 

(Rochester, N. Y.: Internatl. Apple Shippers* Assoc., [1924]f pp. 206 ).—A pre¬ 
sentation of all Important laws relating to grades, marks, packing, packages, 
standards, and the Food and Drugs Act, together with opinions, decisions, 
special notes, departmental regulations, etc. 

Cooperative marketing, the golden rule in agriculture, H. Steen (Garden 
City, N. Y.: Douhleday, Page d Co., 1923, pp. X-4-366 ).—^The beginnings, de¬ 
velopment, and operation of over 100 cooperative marketing assrailatlons in the 
United States dealing in agricultural products are narrated In these pages. 
Several leading organizations in Canada are also included. The stories are 
given of Burley tobacco marketing and the activities of the raisin growers in 
California, California citrus fruit producers, apple growers, and producers of 
small fruits, cotton, livestock, wool, eggs, butter and cheese, milk, grain, pota¬ 
toes, rice, beans, seeds, and nuts in the various sections of the United States. 
The later chapters are devoted to setting forth the organization and business 
policies that contribute to success. 

The cooperative sale of livestock in Germany, A. Bbemning (InternatL 
Rev. Agr. Boon. [Rome], n. ser., 1 (1923), No. 4, PP* 453-462 ).—This is a gen¬ 
eral discussion of the regulations of and Instructions to cooperative societies 
and their members, also of types of sale, war control, the growth of cooperative 
marketing and its relation to the ordinary trade, and propaganda necessary 
for future development 

The central cooperative bonks of the rural and agricultural cooperative 
societies in Germany, K. Hildebband (Internatl. Rev. Agr. Boon. [Rome], 
n. eer., 1 (1923), No. 3, pp. 350-374 )*—^The function of the cooperative central 
banks is to assist individual cooperative societies, principally by establishing 
and maintaining the relation between the societies and the money market. 
I^egal and administrative problems are discussed. 

The cooperative purchase of agricultural requisites in Norway, H. 
OvKRAAE (Internatl. Rev. Agr. Boon. [Rotneh ser,, 1 (1923) i No. 4, pp. 463^ 
4^} .^Cooperative purchasing of agricultural requisites dates from 18^ with 
tile establishment of an agricultural consortium for Joint purchasing at 
Christiania. The course of the development up to 1921 of societies of this 
type Is outlined. ^ 
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liaw tine the American farmer, J. B. Qbeen (New York : Macmillm Co ., 
J9BS, new and enl. ed., pp. XVIII-{-493).-^ljtLter decisions and those relating 
to railroads, highways, and electric lines through and along the borders of 
farms are added in this revision of a volume noted earlier (E. S. R., 26, p. 93). 
Further additional chapters deal with the subjects of automobile traffic 
and cooperative marketing. 

The country life movement in the United States, 0. J. Galpin (Internatl. 
Rev. Agr. Econ. [Borne]» n. «er., 1 {192S), Ro. $, pp. 295-S15; also in Sci. Agr,, 
4 U92S), Nos. 3, pp. 109-111; 4* pp. 132-138; 4 (1924), No. 5, pp. 165-168).— 
The author describes American frontier rural organization, defines the rural 
social problems of to-day, notes the rise of rural sociology, lists country life 
literature, and cites systematic research in the field of rural social life. 

Rural Texas, W. B. Bizzell (New York: Macmillan Co., 1924, PP- XVI+4T7, 
pis. 13, figs, 10). —This volume constitutes an analysis of the agricultural re- 
sourses and rural living conditions In Texas. Early chapters are given to 
the physical, climatic, and historical background for agriculture and land 
utilization and the livestock industries of the State. Transportation and rural 
communication, rural manufactures, agricultural finance and marketing, 
agricultural organizations and fairs, governmental work for country life, 
rural education, and human factors and rural living conditions are set forth. 
The final chapter deals with the agricultural outlook in Texas. Statistics 
are presented in eight appendixes. 

The series to which this belongs was noted earlier (E. S. II., 45, p. 291). 

Agricultural conditions in Esthonia, compilefl by E. Vestekinen {HeUing- 
fors: Ticiosanakirja-Osakeyhtio, 1922, pp. 64, figs. 30). —This is a short survey 
of the present state of development of agriculture in Esthonia, giving atten¬ 
tion also to agricultural education, cooi)eration, and land reform. 

Notes with reference to Polish agriculture [trans. title], H. Httieb {Jour. 
Apr, Prat., n. ser., 40 (1923), Nos. 44, PP. 349-352, figs. 4; 43 pp. 373-^77, pi 1, 
figs. 2; 47, pp. 41i-4i5, figs. 3). —Several large farming estates in Poland are 
described from the point of view of French visitors, who were members r*f a 
mission studying agricultural conditions in Poland in June, 1923. 

The rural economy of the community of *Acquacanina in the high 
Apennines [trans. title], P. Carlont (Ann. R. 1st. Super. Forestale Naz. 
Firenze, 8 (1922-23), pp. 103-171, pis. 2). —general survey of a mountainous 
section in the Province of Macerata in central Italy is presented under three 
principal heads, the land, population, and markets; the condition of the land 
and of industries; and a r^sumC of the economic effects of agrarian regulations. 

Impressions of agricnlture in Cyrenaica [trans. title], G. Dalmasso 
(Italia Agr., 61 (1924), No. 2, pp. 73-88, figs. 20). —^The primitive agricultural 
practices of the native Bedouins of this region, who cultivate chiefly barley, 
grapes, and olives, are described in these pages, and the opportunity for 
future development along lines of vine growing is stressed. 

The agricultural outlook for 1024 (U. S. Dept. Agr., Misc. Giro. 23 (1924), 
pp- [2]+22).—This statement presents farmers’ intentions to plant in 1924 as 
reported to the Department between February 15 and March 1 and sum¬ 
marized by the Crop Reporting Board of the Department on the basis of 
returns from over 43,000 producers. A review of the general situation, pre¬ 
pared by the staff of the Bureau of Agricultural Economics, is included. 
Tendencies toward improvement or an increase in production are noted in 
regard to wheat, com, peanuts, sweet potatoes, feed crops, and flax, while the 
swine* dairy cattle* lamb, pork, and wool industries are either stationary or de¬ 
creasing somewhat. Domestic and foreign demand, farm credits, and labor are 
briefly reviewed, ns is also the situation in specific major lines of production. 



298 


BXP£BIMBir& STATION BJBCOBD. 


£V0t ttl 


Detailed statistics of the trade and commerce of the City of Chicago In 
dour, grain, proTlsIons, Uyestock, seeds, hides, wool, Inmhmr, etc., with 
the daily current prices of the leading speculatlye products for the year 
1928 (CMeaffo Bd, Trade Ann. JRpt. 66 (I92S), pp. Tabulations are 

snbmitt^ showing receipts, shipments, and prices. Data are also presented 
showing the lake commerce in Chicago, and summaries of grain crops, live¬ 
stock, exports, visible supply of grain, and other items for the United States 
and for specified foreign countries. 

Statistical notes on agriculture in the Irish Free State, E. A. M. Moanis 
([Ireland] Dept, Agr, and Tech. Instr. Jour,, 2S {192Jk)i No. 4, pp. 941-^4S )»— 
Becent statistics relating to population, area under crops, livestock, and agri¬ 
cultural prices are summarized. 

General results of an agricultural census In Finland, 1920.—-Agricul¬ 
ture and livestock [trans. title], O. Gbotjndstroem (Finlands OH. 8tati$., Lan- 
ihushdllning, 1926, Illy No. 17, pp. [1041) •—The returns of a census of agri¬ 
culture and livestock in Finland are reported. Copies of the forms of the 
-questionnaires used are reproduced, and the data are tabulated. 

[Agricultural and livestock statistics for Finland] (Statis. Arsliok Fin¬ 
land, n. ser., 20 (192^), pp. 76--94: 21 (192S), pp. Statistics of crops, 

livestock, and forests for 1922 and 1923 bring to date the series of reports 
noted earlier (E. S. R., 47, p. 395). 

[Agricultural statistics for the Dutch Colonies, 1921] (Jaarc. Koninkr. 
Nederlanden, Kolonien, 1921, pp. 61-70). —Tabulated statistics are given, con¬ 
tinuing the annual reports previously noted (E. S. R., 48, p. 496). 

Estiihates of the quantities of the principal vegetable foodstuffs avail- 
able for conbumption in Java and Madura during the period 1919 to 
1922 [trans. title] (Dept. Landb., Nijv. en Handel [Dutch East Indies], Meded. 
Statis. Kant. No. 13 (1924), pp. 17, pis. 2).—The statistics are tabulated, dis¬ 
cussed, and illustrated graphically. 

AGBICULTirBAL EDUCATION. 

The progress of education in forestry in the United States, R. S. Hoshxb 
(Empire Forestry Jour. [London], 2 (1923), No. 1 pp. 83-106). —The purpose 
of this paper is to summarize certain of the problems that American foresters 
have met in training men for the profession. The foundation of the school 
of forestry at Cornell University in 1898 and of the one at Yale in 1900 is 
briefiy recounted, and other established schools or departments of forestry 
are enumerated. 

A standardized curriculum in forestry was worked out in 1011, and was 
revised by the Second National Conference on Education in Forestry at New 
Haven, Conn., in 1990. This curriculum requiring five college years of 32 
weeks each is presented. The three subject groups of economics, business, 
and technique were given, respectively, 25, 25, and 50 per cent of the credit 
hours. This was a notable increase in the emphasis put on the theory and 
practice of forestry economics, and the present trend is shown to be toward 
utilization, management, and a wider knowledge of economics, although It 
is realized that silviculture must always be the backbone of management. 
'The education of research workers in forestry and professional organization is 
hriMy noted. 

Tm. siibsection on agricnltitral education [trans. title] (In X/* Congrds 
Jnti2^no$ional d*Agriculture, 1923. Tome II, Compte Bendu des Travaum, 
Agr. Maiaon l^ustique, 1923, pp. 193-238).—Minutes of the ses¬ 
sions akd, discussions of the papers read before this section of the Eleventh 
Tntei^tiottal Congress of Agriculture are presented. The following papers 
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are published: The Results of the International Home Economics Conference 
at Paris in 1922, by De Robien; The Union of Proprietors and Women Farm 
Workers in Poland, by Jankowska; Elementary Agricultural Education in 
the Netherlands, by Van der Zande; The Rural Home, by Imbart de 

la Tour; and Women’s Institutes in Canada, by R. Watt 

Agricultural education [in India] {India [Dept, Apr,] Rev, Agr, Oper,^ 
pp, 77-84» pi i).—^The progress of agricultural teaching at the several 
agricultural colleges of India as well as at agricultural schools and by means 
of short courses in 1922-23 is briefly reviewed- 

The education of the farm boy, J. M. Tbtteman {8ci, Agr,^ 4 U924)y No. 9, 
pp. 275^277). —A practical course consisting of two 3-month periods given 
from January to April in two separate years is to be Inaugurated at the Nova 
Scotia Agricultural College, beginning January 1, 1925. The subjects to be 
taught will be selected from a list Including soils and fertilizers, cropsi, 
poultry and animal husbandry, dairying, economic entomology, horticulture, 
olericulture, farm mechanics, business methods, agricultural societies, and music. 

The place of the extension school in the agricultural education system, 
W. H. Brittain (Sci. Agr., 4 {1924), No, 9, pp, 278-281), —A plan for extension 
courses and supervised practice on the farm is suggesteda which may be linked 
up with the course described above. The possibility is discussed also of mak¬ 
ing arrangements whereby students after taking the farm course may enter 
the second year of the regular or degree course. 

Extension workers* handbook of agricultural information {State College: 
Penn. State Col, Dept, Agr. East., 1922, pp, [171], ftg^ 1), —^Thls is a compila¬ 
tion of information on general and agricultural subjects for the use of exten¬ 
sion workers in Pennsylvania. 

Agricultural commerce, G. G. Huebner {Nexo York and London: D, Apple- 
ton d Co,, 1924, new ed., rev, and enl, pp, XVI-4-529, figs, [54])*—^This is a 
revision of a textbook noted in the first edition (B, S. R., 34, p. 595). Chapters 
are added dealing with the trade in dai^y products and cooperative marketing 
of farm products, and new sections have been inserted in most of the chapters 
as originally written. 

Economic geography, R. H. Whitbeck and V. 0. Finch {New York and 
London: McQraw-Mill Book Co., Inc,, 1924, pp- X-f-553, figs. S91), —This book 
is divided into two parts, chapters 1 to 18, Inclusive, treating of the United 
States and Canada and chapters 19 to 36 of the rest of the world. The pro¬ 
duction of agricultural commodities and mineral and other materials for in¬ 
dustry is treated in detail, showing the influences of geographic factors upon 
agriculture, industry, and commerce and upon the life *of man. Numerous 
maps, graphs, and photographs Illustrate the text 

The story of the oak tree, Mbs. E. Brown {Easton, Penn.: Chem. Puls. Co,; 
London: Williams d Norgate, 1924, PP- W’4‘1^'^* pl —This is a 

nature study reader about the life history of the oak tree, bringing in inci¬ 
dentally a description of the cell structure of all living matter and the interde¬ 
pendence among different forms of life. 

mSCELLANEOITS. 

Guide to station buildings and fields {New York State Sta, Circ. 68 [i923], 
pp- 4* flffB. 3).—This circular contains a plan of the station farm, showing the 
location of the various fields and the experiments under way In each field. A 
guide to the buildings is also given. 

Monthly Bulletin of the Ohio Agricultural Experiment Station {Ohio 
Sta. Mo. Balt 9 (1924), No. 1--2, pp. 52, figs, i8).—This number contains seven 
articles abstracted elsewhere in this Issue. 



NOTES 


Alabama College and Station.—^Work is under way on the first unit of the 
new poultry plant. An incubator house 28 by 60 ft. and housing incubators 
sufficient for 50,000 eggs and 100 poultry pens each 50 by 20 ft. 
constructed. 

Delaware Station.—^L. W. Tarr has resigned as chemist, effective* Sep¬ 
tember 1, in order to establish and direct a research laboratory fbf a com¬ 
mercial concern in Newark. 

North Carolina College.—I. 0. Schaiib, in charge of the southelti division, 
Office of Cooperative Extension Work, U. S. Department of Agriculture, re¬ 
signed June 30 to accept the directorship of the agricultural extension service. 

Ohio State University.—Fre<lerick W. Ives, professor of agricultural en¬ 
gineering since 1918, died July 5, following injuries received in a train wreck 
June 30, while returning from a meeting of the American Society of Agricul¬ 
tural Engineers, of wlgch he was president. 

Professor Ives was born in Bubicon, Wis., November 20, 1884, was graduated 
from the University of Wisconsin in 1909, and served the following year there 
as instructor in drawing. Since 1910 he had been associated with engineering 
work at Ohio State University and had been designated as the university 
architect He was widely known in agricultural engineering circles .and was 
the author of several textbooks on the design of barn stru^ures and other 
shorter publications. 

Oregon College and Station.-—A. L. Lovett, professor of entomology 4^ 
station entomologist, died April 25, aged 38 yeara Professor Lovett wal a 
graduate of the Oklahoma College in 1908 and served as State nursery inspector 
and assistant in entomology in the Oklahoma Oollege and Station until 1911, 
when he came to Oregon as research assistant in the college and station. He 
had made a special study of insecticides and spray solutions. Including the use 
of spreader and sprays, which has proved of wide application and benefit. 

Pennsylvaiiia College.—Dr. Edwin B. Sparks, president from 1908 to 1920, 
and subsequently a special lecturer in American history, died at State College, 
June 15, at the age of 64 years. 

Doctor Sparks was a native of Ohio and was graduated from the Ohio State 
University in 1884. He subsequently received the M. A. degree from the same 
institution in 1890, that of Ph. D. from the University of Chicago In 1900, and 
that of LL. D. from Lehigh University in-1909 and Allegheny Oollege in 1916. 
His principal teaching work was in history, the period 1884-85 being spent at 
Ohio State Universi^, that from 1890-1895 at the Pennsylvania Oollege, and 
that from 1905-1908 at the University of Chicago. He was also the author of 
numerous treatises on various phases of American history. 

His service as president was notably successful, the college increasing greatly 
in numbers, resources, and influence during his administration. 

Doctor Sparks was greatly interested in the promotion of scholarship in 
American higher education, and upon retirement as president rendered a tim^ 
and constructive service in thlis field by accepting the presidency of the 
honorary scholarship fraternity. Phi Kappi Phi. For several years he devoted 
himself with rare zeal and assiduity to the up-building of this fraternity, 
parficularly in the land-grant institutions, as a concrete means of eleygtiog 
academic standards and maintaining high Bdbolastic ideals. 
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For some time there has been increasing interest in this country 
in the present and prospective status of electricity on the farm. 
Somewhat over a year ago there was organized a National Com¬ 
mittee on the Kelation of Electricity to Agriculture, on which are 
represented the American Farm Bureau Federation, the National 
Electric Light Association, the American Society of Agricultural 
Engineers, and the United States Departments of Commerce, Interior, 
and Agriculture. In cooperation with this committee, and at its 
request, the Office of Experiment Stations has undertaken a study 
of the research features of the subject with a view to assisting the 
experiment stations and other agencies in the planning and conduct 
of experimental work in this field. A report summarizing some of 
its findings was recently presented to the American Society of Agri¬ 
cultural Engineers. Cooperative studies on quite an elaborate scale 
have also been recently undertaken by several stations, among them 
those in Alabama, Minnesota, Missouri, Virginia, and Wisconsin. 

The question of the use of electricity on the farm is one of im¬ 
portance in view of the numerous advantages of this source of 
energy, notably its convenience and its potentialities in rendering 
rural life more pleasant and attractive. These advantages are be¬ 
coming widely realized by farmers and their families, and there is 
a growing demand from farming centers for the extension to their 
premises of electrical service at a cost which they can afford. The 
outstanding obstacle in many regions, even those most favorably 
located as regards power production, has been the high rates as com¬ 
pared with those commonly available to urban consumers. 

Unfortunately, as regards niral needs, the cost of production of 
electrical energy is in the majority of cases a relatively small item 
as compared with the expense of transmission, distribution, and 
transformation. The customary farm electrical load of the present 
is that represented mainly by lighting and certain relatively small 
belt and shaft jobs in the house and nearby buildings. When the 
long distance transmission required by rural electrical lines and the 
rdatively small nulnber of consumers per mile of transmission are 
2884 - 24-—2 301 
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considered, it would seem that American farmers as a class will 
experience considerable difficulty in securing central station elec¬ 
trical service at urban rates as long as the consumption of electrical 
energy by the individual farmer represents a load not much greater 
comparatively than that of the urban consumer. 

On the other hand, it is obvious that most farmers can not utilize 
electrical energy in their farm operations unless its cost and the re¬ 
turns therefrom are such as to make the practice a profitable one. 
The central stations, however, can not lys expected to invest money 
in equipment for meeting a rural electrical load unless that load is 
large enough and constant enough to yield a reasonable return on 
the investment. Since the present farm load does not usually in¬ 
corporate the factors of size and constancy which make for mutual 
profit, it appears that to establish such service generally the agri¬ 
cultural uses of electricity must be increased to such an extent that 
the resulting load will permit a rate which will be advantageous for 
both the central stations and the individual farmers. 

The practical problem thus becomes one of a wider utilization of 
electrical energy, and in its solution studies covering nearly the 
entire range of agricultural research will doubtless be necessary. It 
involves not only the application of electricity as a source of energy 
to present farming practices but also the development of new prac¬ 
tices made possible by its use, such as the more complete processing 
of products, the utilization of latent natural resources on the farm, 
and the staggering of industrial operations with farm operations to 
secure constancy as well as size of profitable load. 

Preliminary investigation has suggested in a broad way the em¬ 
ployment of electricity in a considerable number of general agricul¬ 
tural practices already in vogue. In toll of these fields the oppor¬ 
tunity for investigation exists in greater or lesser degree. In the 
case of some of them, such as lighting, heating, and cooking, much 
of the data collected under urban conditions has considerable direct 
application, although even in these lines the differences in condi¬ 
tions present numerous points of inquiry. The remaining phases 
are so distinctively rurfal as to necessitate specific individual study, 
and in most cases this has not as yet been provided. 

Electric lighting, the most obvious use, is so well established a 
practice in both farm and city dwellings as to offer no special scien¬ 
tific problem other than that of possible improvement in illuminat¬ 
ing detail. Experience in Europe and Canada, as well las in this 
country, indicates that the main problem presented on the farm is 
om of economics. The farm lighting load is fairly constant fihe 
year round, except as infiuenced by the seasons, but in itself it is 
seldom large enough to justify general rural electrification where 
the populiatioh is scattered. 
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Heating of houses by electricity is not by any means a well estab¬ 
lished practice even in cities, owing to the attendant expense. How¬ 
ever, it offers a means of increasing the electrical load, and the avail¬ 
able information indicates that it is convenient, effective, clean, tod 
relatively safe. The fact that it is expensive as compared with 
other methods may suggest a lack of perfection of detail of the 
heating apparatus itself, as well as inadequate knowledge as to its 
proper manipulation and use. 

Although past experience has shown that cooking with electricity 
is in general not a very economical procedure, its development in 
some localities seems worthy of investigation. Studies in Europe, 
Atistralia, at the Kansas State Agricultural College, the University 
of Missouri, and elsewhere have indicated that the problem in elec¬ 
trical cooking is twofold. The first is one for the attention of the 
food and cooking specialist, in order that the exact requirements for 
the optimum cooking of different foods may be determined. This 
when accomplished would serve as a basis for the perfection of cook¬ 
ing apparatus by the engineer and its proper and economic manip¬ 
ulation. 

Several phases of food preparation also are closely allied to cook¬ 
ing as far as the building up of a rural electrical load is concerned. 
Such practices include the canning of fruits and vegetables, for 
example, and the making of preserves and jellies. As in the cook¬ 
ing of foods, it is necessary to determine the exact requirements for 
heat and energy in the preparation of these foods as a basis for the 
economical development and operation of the electrical apparatus 
required. The dehydration of fruits apparently offers another op¬ 
portunity for extending the use of electricity, especially in view of 
the susceptibility of electrical energy to precise manipulation and 
control. Work at the California Station in particular has brought 
out some of the primary requirements of dehydration, indicating the 
importance of exact measurement and control of such factors as 
temperature, moisture, and ventilation. 

Perhaps the largest opportunity for contributing to electrical 
development is to be found in the use of electricity as the source 
of energy in the large number of belt, shaft, and traction jobs 
around the farmhouse and yard and in the field. As brought out by 
the Wisconsin and other stations, the power requirements of many 
of the smaller of these jobs are so well known and so nearly identi¬ 
cal as to offer practically no problem from the standpoint of research. 
On the other hand, studies in this country and in Europe have shown 
tlmt, when the larger belt, shaft, and traction operations are taken 
into consideration, the requir«nents are no longer met by merely 
belting or ahafting a standard motor to existing power machinmy. 
Recent work at the Wisconsin station on silage cutters especially, in 
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which power requirements, capacities, and optimum operating speeds 
varied widely, serves as a striking illustration of the problems con¬ 
fronting those who would use electrical energy generally for this 
class of work. 

The use of electrical energy in mechanical farm operations in the 
field, such as plowing and cultivating, has often been suggested. 
The load on such work would continue practically throughout the 
growing season and might possibly be extended further if electric 
tractors and tracks were developed suitable for farm hauling. 
Studies abroad and in this country, at the California, Iowa, and 
Alabama stations, for instance, have been conducted, but they have 
indicated that the development of an effective and economical tractor 
or plowing outfit has not proceeded much beyond the preliminary 
stages. The variable results so far obtained would suggest that not 
enough is yet known about plowing and cultivating and the ma¬ 
chinery suitable therefor to form a sound basis for the final develop¬ 
ment of electrical traction plowing apparatus. It is not improbable 
that such development may follow the elucidation and establishment 
of the fundamental principles of soil dynamics and the development 
of the corresponding tillage machinery if success is to be achieved in 
this field. 

Because of the heavy power losses in large units it would seem 
that success in the use of electricity generally in mechanical farm 
operations will lie largely in the development of the use of smaller 
power units. This is borne out to a certain extent by experimental 
data already available, and strongly indicates the ultimate necessity 
of overhauling practically all of the larger power operations with a 
view to effecting the application of smaller power units operating over 
longer periods of time. It seems evident, therefore, that the building 
up of a profitable electrical load in connection with mechanical farm 
operations must be tiie result of much thorough study leading to the 
eventual development of processes and machines. 

The use of electricity in the stimulation of crop production, en¬ 
tirely aside from the mechanical operations involved, has attracted 
the attention of scientists in this and other countries for several 
decades. In work at the Massachusetts, New York Cornell, West 
Virginia, Minnesota, and other stations, and at Bothamsted and 
elsewhere in Europe, the attempt has been made to get at tiie funda¬ 
mentals from the standpoint of crop production and to make a prof¬ 
itable application of them. Apparently the proper application of 
electricity to crops does directly or indirectly stimulate growth and 
yield to a certain extent under some conations. In the recent 
presidential address before tiie Secticm of Agriculture of the British 
Assbciation at Toronto, Sir John Bussell aimounced that increases 
in plant growth amounting to from 20 to 25 per cent have been 
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obtained in England by the influence of high tension electrical 
discharge, which presumably acts by increasing in some way the effi¬ 
ciency of the plant as an energy transformer. The value of experi¬ 
ments along this line, in his opinion, lies in the great increase in yield 
obtainable by a small increase in efficiency. If the fundamental 
nature of the process and the requirements for maximum stimula¬ 
tion of crop growth and yield could be determined and the corre¬ 
sponding proper methods of applying the electricity established, 
it is possible that a relatively large amount of electrical energy might 
be advantageously employed in this way. 

It must he admitted, however, that the work on electroculture is 
so far quite incomplete and the results obtained more or less unsat¬ 
isfactory and in many cases contradictory. On the other hand, in 
its development numerous definite lines of fundamental study have 
been indicated. These lines may be grouped broadly under stimula¬ 
tion by electric light, by overhead atmospheric electrical discharges, 
by soil electrification, and by direct or indirect electrical treatment 
of seed. 

Studies on the influence of electrical illumination of crops have 
shown in general that the advantage gained lies mainly in hastened 
maturity. Incandescent lights seem to be somewhat superior to arc 
lights, and apparently the color spectrum has a bearing on the mat¬ 
ter. It would seem that the problem now is to determine those 
plants which are actually benefited by such treatment, the nature of 
the benefit, their specific requirements for light to produce optimum 
growth and yield, and the degree and color of illumination giving 
the most profitable results, as a basis for developing this practice. 

The results of experience in the overhead electrical treatment of 
crops have been varied. While obviously the main object of most 
of this work has been to determine the nature of the influence of 
overhead electrical stimulation on plant growth phenomena, it would 
seem that too little attention has been given to the actual require¬ 
ments of optimum growth and yield and the corresponding amounts, 
rates, frequencies, manner of application, and other characteristics 
of overhead stimulation which may promote such growth conditions. 
. The stimulation of crop growth and yield by means of electrical 
currents passed through the soil has not been investigated so exten¬ 
sively as has the atmospheric discharge method, and its economic 
value is also yet to be established. The apparently contradictory 
nature of some of the results so far obtained suggests the import¬ 
ance of more study from the standpoint of the requirements of op¬ 
timum plant growth in different soils. Apparently the nature of the 
soil has an influence on the effect of electrification of crops; and 
the nature of the electrical current, whether direct or alternating. 
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seems to merit inTestigation, with special reference to the reaction 
of different plants to such stimulation. 

Work on the electrical treatment of seed has apparently been di¬ 
vided into electrochemical treatment and attempts to effect direct 
germination by electrical currents. The former process consists 
essmtially of passing a current of electricity through a solution of 
common salt or some other compound in which the seed is immersed. 
Experiments at the Canada Experimental Farms, the Bothamsted 
Experimental Station, and the Arlington Experimental Farm of 
this department have not given evidence of much promise for this 
process. Results with the direct stimulation method have se^ed 
slightly more encouraging. Experiments have indicated the possi¬ 
bility of developing the use of alternating currents of low intensity 
for the purpose, although evidently much more must be learned re¬ 
garding the requirements of proper germination of seed. 

While apparently little investigation has been undertaken on the 
use of electricity in processes specifically related to livestock pro¬ 
duction, it would seem that this field may offer some opportunities. 
Interest in the science of ventilation of animal shelters is developing, 
and should eventually open up a field for the use of electricity in 
forced ventilation. The preservation of succulent feeds and the cur¬ 
ing or drying of such feeds as hay and grain by electricity suggest 
other potential uses of electricity in matters relating directly to ani¬ 
mal production. Experiments at the California station and in Scot¬ 
land, Switzerland, and Germany have indicated the possibility of 
developing such processes on a profitable basis. 

The artificial lighting of feed lots by electricity has also been sug¬ 
gested as a possibility, but considerable study would be necessary to 
determine more definitely what are the light requirements of ani mals 
corresponding to optimum feeding conditions A limited amount of 
study in this country and in England has indicated that electricity 
may be used as a direct stimulus to the growth and development of 
poultry, although it has apparently not been established whether pro¬ 
longed electrical action increases growth up to maturity or whether 
its whole effect is to cause the maximum size to be reached sooner. 
Huch must yet be deamed regarding the nature of the stimulation 
as a basis for determining the requirements of optimum growth and 
the best methods of promoting the corresponding conditions by elec¬ 
trical stimulation. 

The use of electric light for increasing egg production, especially 
during the winter months, has given promising results at several of 
the stations and is being attempted commercially to a considerable 
extent. While there is more or less disagreement as to proper prac¬ 
tice, the results of experience indicate that artificial illumination re- 
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suits in greater egg production when eggs are scarce and expensive, 
even though it does not necessarily increase the total annual egg pro¬ 
duction and thei*e is some evidence to show that the total produc- 
(ion is frequently deci*eased. Apparently there is a problem involved 
which will require the determination of the best kind, periods, and 
intensity of illumination for different breeds of poultry under dif¬ 
ferent specific conditions. 

Another use of electricity in poultry husbandry which seems 
worthy of further development is for heating brooders and incu¬ 
bators. Experiments at the California station have demonstrated 
not only the effectiveness but the economy of the electric current for 
brooder heating as compared with coal oil, coal, and gas heated hot 
water. Preliminary studies have also been undertaken at the Ala¬ 
bama station on the electrical control of the fundamental factors 
entering into the incubation of hens’ eggs. These have already indi¬ 
cated that temperature, humidity, ventilation, carbon dioxide, length 
of cooling, and time of turning are among the factors which must be 
studied and controlled between certain optimum points. 

The processes involved in dairying which require heat and power 
offer opportunity for the development of an appreciable addition to 
the rural electrical load. Electrically operated machine milkers are 
being used quite extensively in this country and in Europe, and to 
some extent appliances for pasteurization, sterilization, etc. A prob¬ 
able special advantage of electricity in milk sterilization has been 
indicated by the fact that pathogenic organisms and bacteria can be 
killed in milk by high tension alternating currents without reducing 
the value of the milk as a food, especially for babies. There is still 
reason to believe, however, that more should be known as to the exact 
result it is. desired to accomplish in such processes, and their electri¬ 
cal requirements. 

The gi*eatest employment of electricity in orchard practices will 
probably occur in those operations i^equiring power such as spray¬ 
ing, cultivation, etc. Another use, however, the possibilities of 
which may warrant specific development, is for orchard heating to 
prevent injury to fruits by late frosts. Such a procedure usually 
meets a very sudden and pressing emergency which may mean suc¬ 
cess or failure of the crop for the year. Experiments at the Utah 
and several other experiment stations have indicated the possibility 
of making a profitable use of electricity for this purpose where 
fruit is grown on a large scale. The problems involved are numer¬ 
ous, however, and it would seem that more study is still needed to 
establish the ranges of minimum permissible temperatures for var¬ 
ious fruits at different stages of early development in different locali¬ 
ties to serve as a basis for the development of the most effective and 
economical methods and apparatus for supplying the necessary 
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amounts of heat by electricity. This will naturally involve a con¬ 
sideration of such factors as wind velocity, topography, and general 
climatic conditions. 

Numerous other agricultural practices in which the use of elec¬ 
tricity might be extended may be mentioned, such as drainage and 
irrigation pumping, combating insect pests, and wood seasoning. 
All of these have at least a brief history of experimental work to 
indicate their possibilities as profitable contributors to a rural elec¬ 
trical load. In most cases, however, their specific requirements must 
be better understood before the use of electricity can be placed upon 
a strictly economic basis. 

The conclusion seems inevitable that not enough of a fundamental 
nature is now known regarding the exact requirements of the more 
important processes of specific types of farming to justify the imme¬ 
diate and arbitrary electrification of large rural areas. "V^ile a con¬ 
siderable amount of both fundamental research and more elementary 
investigation has been undertaken, much lack of knowledge and even 
disagreement on important specific points is evident, indicating the 
necessity for more systematic experimentation in many cases to es¬ 
tablish the facts involved. In other cases the work has never ad¬ 
vanced much beyond the suggestive stage, although the progress 
findings have been quite promising. In still other instances, such 
as tillage, the basic principles of the practice itself have never been 
established, thus indicating the necessity first for research on the 
process and then for the development of the machinery required to 
perform the process before electricity can be applied effectively and 
economically as the source of required power. Apparently only in 
a comparatively few cases are the agricultural facts so well estab¬ 
lished that the work remaining amounts merely to an exercise of 
applied agricultural engineering. 

Thus it seems evident that the rational application of electricity 
to agriculture will require, first, a large amount of fundamental 
agricultural research to provide a foundation for the movement, 
and, second, a certain but gradually increasing amount of engineer¬ 
ing and experimentation to determine power requirements and 
exact electrical applications. 

The oportunity open to the stations for constructive contributions 
to the problem seems apparent. There is the special incentive that a 
disposition already exists on the part of both prospective producers 
and consumers of electrical energy on the farm to utilize as rapidly 
and completely as possible whatever findings may be made available. 
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AGBICUITIJBAL CHEUISTBY—AGROTECHNY. 

A new method for the separate extraction of wacnole and protoplasmic 
material from leaf cellsi A. C. Chibnall (Jour, Biol Chem., 55 (1928)^ No. S, 
pp. The method described consists essentially in plasmolyzing the 

cells by means of certain organic agents such us ether, butyl alcohol, choloro- 
form, etc., and pressing out the larger part of the vacuole content in the 
Buchner press. This process is said not to rupture the leaf cells, thus 
retaining the protoplasm from which some of the water-soluble constituents 
have been washed out. This protoplasmic material can be extracted by grind¬ 
ing with water and obtained from its colloidal solution by flocculation with 
acid. 

The extraction of nitrogenous constituents from plant cells, W. E. Tor- 
TiNOHAM, K. R. SenuEz, and S. Lkpkovsky (Jour, Amer, Chem, Soc., Ji6 (1924), 
No, 1, pp, 203-208).—~A study is reported from the Wisconsin Experiment Sta¬ 
tion and the Oflice of Cereal Investigations, U. S. D. A., of the best methods 
of preserving plant tissue for subsequent determination of nitrogenous con¬ 
stituents and of the relative efficiency of various methods of extracting the 
soluble constituents. The tests of the various methods w^re based upon 
determinations of total nitrogenous compounds soluble in \rater and soluble 
nitrogenous compounds coagulable by boiling. 

The effects of freezing by ice and salt mixture and of drying at 40® C. 
without aeration were tested with leaves of the sugar mangold. The total 
soluble nitrogen and soluble protein in dry matter of the freshly extracted 
tissue were 4 and 3.4 i)er cent, resi)ectlvely, while corresponding figures for 
the tissue dried at 40® were 2.2 and 0.5, and frozen by ice-salt mixture 3.3 
and 2.S per cent, respectively. 

The effect of desiccation at higher temperatures with rapid aeration was 
tested with leaves of the sugar beet and barberry in the apparatus described 
by Link and Tottingham (E. S. R., 40, p. 0). At the three temperature 
ranges 65-60, 65-66, and 70-72®, with rapid aeration, the lower ones pro¬ 
duced the least alteration in the constituents determined. The variations in 
both soluble and coagulable nitrogen in sugar beet leaves dried with rapid 
aeration at about 65® were nearly equal as compared with extracts from the 
fresh material, indicating that the chief disturbance in this case was pre¬ 
cipitation of the protein. “The only alternative from direct extraction of 
fresh material, therefore, seems to be desiccation of amenable tissues at 
temperatures which allow only coagulation of the soluble protein and recovery 
of the latter with that originally insoluble.” 

The methods of extraction tested Included extraction by pressure of vary¬ 
ing degrees and direct water extraction of the crushed leaves. The latter 
proved the more satisfactory. A comparison of this method with that of 
Chibnall, noted above, showed that the latter does not separate nonprotein 
nitrogen from protein nitrogen. 
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A comparison was also made of the method of water extraction with the 
use of an alcoholic solution of 0.2 per cent sodium hydroxid and with brief 
hydrolysis by 20 per cent hydrochloric acid as recommended by Hamilton 
et al. (E. S. R., 40, p. 40.^). The results obtained by the various methods 
with the leaf tissue of the sugar beet were us follows: Water-soluble 1.32» 
alkali-soluble 0.18, acid-soluble 0.25, and total-soluble 1.75 per cent. 

“These data show that only a small portion of the exposed protein of the 
cell fails to dissolve in water, as indicated by the slight solvent effect of 
alcoholic alkali. Even the rather drastic acid treatment leaves about 40 per 
(?ent of the cell nitrogen in the tissue. It appears probable that this residual 
ported on the extraction of pectlnogen from sugar cane fiber by ammonium 
and relatively inert in metabolic processes.** 

The pectic substance of sugar cane fiber, R. G. W. Fabnkll {Internatl, 
^ugar Jour., 25 {192S), No. 300, pp. Laboratory experiments are re¬ 

ported on the extraction of pectlnogen from sugar cane fiber by ammonium 
oxalate or oxalic acid and its determination as calcium pectate by the method 
of Carr5 and Haynes (E. S. R., 47, p. 610), on the extraction of cane fiber by 
various solvents and the determination of pectin and pectosan in the result¬ 
ing extracts, and on the precipitation of pectin from extracts of cane fiber by 
calcium hydroxid of various concentrations. From the results obtained the 
following suggestions for factory practice are made: 

Very little of the pectlnogen contained in the bagacillo will be extracted at 
temperatures up to 120® C. At this temperature a smaller amount of pectlnogen 
will be extracted by acetic acid of the same H-ion concentration, pH 5,^ as raw 
juice than by water, pH 7. The precipitation of pectin as calcium* pectate 
will occur only In those processes in which the solution is alkaline to phenol- 
phthalein. In the carbonatlon and sulphitatlon processes where milk of lime 
is added, the precipitation should be complete. The removal of the bagacillo as 
quickly as possible by means of strainers or centrifugals is considered most 
important, not only on account of the presence of pectlnogen but also because 
It is conducive to the growth of bacteria. 

Frotopectin and some other constituents of lemon peel» R. Suchabipa 
(Jour, Amor. Chem. 8oc., 46 (1924), No. 1, pp, 145-156, figs. 2). —Pure proto- 
pectin was prepared from the white part of lemon peel by extraction of the 
peel successively with alcohol and ether, cold distilled water, and Schweitzer’s 
reagent. The fine white powder left after complete removal of the solvents 
was hydrolyzed with a hot 0.5 per cent solution of ammonium oxalate and the 
pectin precipitated from the resulting solution with alcohol, The residue from 
the hydrolysis dissolved almost completely in Schweitzer’s reagent, showing it 
to be cellulose. 

A comparison of the methoxyl content of free pectin and of the pectin hydro¬ 
lyzed out of the p^^topectin showed that the former contains much more 
methoxyl. By progressive hydrolysis products were obtained containing less 
and less methoxyl. This is thought to indicate that protopectin is not a 
homogeneous substance, but is made up of a series of pectins in which the 
methoxyl groups are more or less completely replaced by the cellulose radical 
A series of pectins was prepared from fresh and dried peel, and determina¬ 
tions were made of the free pectin and of the pectin formed after pressure 
hydrolysis with water, hydrolysis with 50 per cent sucrose solution, and hy¬ 
drolysis with 0.5 per cent ammonium oxalate solution. The percentages of 
pectin, methoxyl, and soluble cellulose obtained after each extraction and cal¬ 
culated as percentages of the original dry peel or albedo were respectively as 
follows: Pectin 7.63, 8.31, 0.99, and 9.71 per cent; methoxyl 11.83, 10.2, 8.03 
and 2.05 per cent; and cellulose 15,16.3,16.74, and 23.94 per cent. 
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In diBcusslng theae data» the author presents the following hypothesis as 
to the nature of protopectin and Its transformation into pectin In the cell wall: 

Protopectin may be represented as a compound of pectin.and cellulose in 
whl<^ the methoxyl groups are r^laced in part by cellulose groups. From 
the experimental results it can be stated that there is quite a range of proto- 
Iiectlns in which the content of cellulose decreases with the increase of pectin 
and its methoxyl groups. There is most probably a continuous transition be¬ 
tween the pure cellulose cell wall and the pure pectin film, the first represent¬ 
ing the innermost part of the wall and the second the outer layer. From the 
cellulose part there is a gradual transition into protopectin rich in cellulose, then 
the pectin content gradually increases as the outer layer of the cell wall is 
approached, finally becoming pure or “ free ’* i>ectln. Between the two extremes 
there must be quite a number of comxmunds, but no homogeneous mixture or 
system of layers results.** 

Chemistry of wood.-—VII, Relation between methozyl anl lignin in 
wood, G. J. Rittee {Indus, and Engin, Chem., 15 (192S), No, 12, pp, 1264- 
1266 ),—In continuation of the investigation previously noted (E. S. R., 60, p. 
712), a further difference in the chemical composition of hardwoods and soft¬ 
woods is noted, i. e., a difference in the linkage of the methoxyl group in the 
two classes. This is shown by the observation that the theoretical and isolated 
lignins of 8oftwoo<i8 are more nearly identical In composition than the corre¬ 
sponding lignins of hardwoods, and that the methoxyl not recovered in the 
isolated lignin is considerably less in the softwood than in the hardwood. 

Approximately 62 i)er cent of the total methoxyl in white oak and yellow 
pine sawdust was recovered as methyl alcohol by treating the wood with dilute 
alkali under pressure. This is equivalent to the methoxyl found in the crude 
volatile products of the destructive distillation of wood. 

The properties of activated carbon which determine its industrial appli¬ 
cations, N. K. Chaney, A. B. Ray, and A. St. John {Indus, and Engin, Chem,, 
15 (1925), No, 12, pp. 1244-1255, figs. 9 ).—^The authors discuss the theoretical 
and technical phases of carbon activation under the following headings: Prin¬ 
ciples of activation, fundamental criteria of activation and adsorptive capacity, 
general processes of carbon activation, adsorption of gases and vapors by car¬ 
bon and silica gel, and adsorption from liquors and solutions. 

The last two sections contain lists of various commercial applications of 
gas adsorbent afid liquid adsorbent types of carbons. Under the latter are in¬ 
cluded the making of white sugar directly from cane Juice; the purification of 
organic and inorganic acids and of a great variety of organic liquids; the 
decolorization of waxes, gelatin, glue, etc,; the removal of objectionable colors 
and flavors from edible oils and fats; and the recovery of alkaloids from 
solution. 

The preparation of a crystalline picrate having the antineuritic proper¬ 
ties of vitamin B, A. Seidbxl {Pub. Health Rpis. [U, 8,'], 59 {1924), No. 7, pp, 
294-299 ),—Oontinuing the attempts to isolate the antineuritic vitamin from 
brewery yeast, the author has succeeded In precipitating the fraction obtained 
by adsorption on fuller's earth as a relatively insoluble picrate and separat¬ 
ing this into at least two definitely crystalline compounds, one of which has a 
high degree of antineuritic activity. 

The extract, prepared as described in a previous paper (E. S. R., 48, p. 611), 
is first freed from potassium by the following method: The extract is dis¬ 
solved in water and dilated to a definite volume. An aliquot of this is evapo¬ 
rated to dryness, the residue Ignited, and the resulting ash titrated with n/ 10 
HtSOi, using methyl orange as indicator. From the amount of acid required 
the amount of n acid equivalent to the bases present in the entire solution 
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is added to the main solution and the mixture distilled under reduced pressure 
almost to dryness. The residue is treated with 66 per cent ethyl alcohol and 
the Insoluble potassium sulphate removed by filtration. The protective dose of 
the alcoholic filtrate thus obtained was found to be 4 mg. given on alternate 
days to pigeons fed polished rice. 

The picrate is prepared by adding to this alcoholic extract an amount of 
picric acid, dissolved in methyl alcohol, approximately equal in weight to the 
solids present in the extract. The alcohol is then gradually removed by evapo- 
raticm under diminished pressure, water being added at intervals to replace it 
The precipitate is finally separated by centrifugation and washed with small 
portions of water. The crude picrate is purified by adding to 5 gm. of the ma¬ 
terial 8 cc. of 05 per cent acetone, stirring for 3 minutes, centrifuging, and de¬ 
canting the clear reddish yellow acetone solution. The process is repeated suc¬ 
cessively with 4, 2, and finally 1 cc. of the acetone. To the combined acetone 
extracts is added 10 cc. of water and the mixture allowed to evaporate in a 
partially evacuated desiccator containing sulphuric acid. When the volume 
has been reduced about one-third, 2 cc. of water is added, and the process is 
continued until the further addition of water produces no precipitate. The 
solid is then filtered on a small perforated porcelain disc and paper filter and 
washed with a little water. The process is generally repeated. 

The twice crystallized picrate consists of irregularly shaped, transparent, 
crystalline flakes which protect fully grown young pigeons in doses as low as 
2 mg. daily. The portion of the crude picrate Insoluble in 95 per cent acetone 
dissolves in dilute acetone, yielding on recrystallization pale yellow rods or 
prismatic crystals which have very little activity. Combustion analyses* of the 
two picrates gave results which agree closely and correspond to the formula 
CJB[«OaN,.OH.CeH, (NOi).. 

Attention is called to early attempts made by Suzuki et al. (E. S. B., 28, 
p. 168) to isolate the antineuritic vitamin from rice polishings in which a 
crystalline picrate having antineuritic properties was prepared. Prom the 
description of this picrate it is thought that the form obtained was the in¬ 
active form of the present investigation, but containing a small amount of the 
active form as an impurity. 

The separation of the antineuritic vitamin from yeast as a picrate 
[trans. title], G. Bertbano and A. Seidell {But 8oc. Chim, Biol., 5 (1825), No. 
8, pp. 78.f-785).—^Essentially noted above. 

Studies on the chemistry of cod liver oil. I, The effect of hydrogena* 
tion upon the vitamin content, H. E. Dubin and C. Funk (Noc. Expt Biol, 
and Med, Proc,, 21 (1923), No, 3, pp, 139-~H1 ),—Cod liver oil subjected to a 
mild hydrogenation process conducted at 55** C. for about 36 hours was found 
to possess antirachitic properties when used in amounts corresponding to 
0.1 gm. of the original cod liver oil in both curative and preventive tests. The 
hydrogenated oil is sddd to be a snow-white, odorless, and tasteless product 
melting at about 55**, the yield being about 95 gm. from 100 gm. of the 
original oil. 

On extracting the hydrogenated product with alcohol the residue proved 
inactive when fed in amounts corresponding to 0.25 gm. of the original oil 
dally. The alcohol extract on evaporation gave a creamy-white substance melt¬ 
ing at about 30". About 4.5 gm. of this was obtained from 95 gm. of the hydrog¬ 
enated oil. This proved active In antiradiitic properties when fed in amounts 
equivalent to 0.1 gm. of the original oil. On removing the cholesterol from 
this Iractlon about 0.045 gm. of a product of similar appearance was obtained, 
Whidi was active in amounts equivalent to 0.25 gm. of the original olL Smaller 
amounts were not tested. 
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A camparatlve anulytlcal study of Tarions oils in the chaulmoogra 
group, G. A. Perkins (Philippine Jour, 8oi., 2S (1928), No, 6, pp, 548-^71, pi, 
1 ),—^This paper includes a summary from the literature of physical and chemi¬ 
cal data on chaulmoogra and related oils, and the results obtained in the ex¬ 
amination of authenticated seeds of 10 species related to chaulmoogra and 
in the analysis of oils obtained from tliese seeds by extraction and of 15 samples 
of commercial chaulmoogra and related oils. 

The composition of ivhale oil, O. H. Milligan, C. A. Knuth, and A. S. 
Richardson (Jour, Amcr. Chem. 8oc., 46 (1924), No. i, pp. 157-166 ).—^The com¬ 
position of whale oil was studied by a combination of two methods, the 
fractional distillation of the methyl esters of the fatty acids and the separation 
of solid and liquid fatty acids by the fractional precipitation of the lead salts 
of the solid acids from alcoholic solutions. 

The oil was found to resemble other marine animal oils in containing a 
complicated mixture of fatty acids of carbon content varying from 14 to 
22. The approximate composition of these fatty acids is given as follows: C 14 , 
myristic acid 4.5 per cent; Cm, palmitic 11.5, palmitolcic 17.0; Cm, stearic 2.5, 
unsaturated (nearly all oleic) 36.5; Cm, unsaturated 16; Cm, unsaturated 
10; and Cm, un saturated 1.5 per cent, with unsaponlfiable matter 0.7 per cent 

The purification of oils, W. W. Myddleton (Chem. Age ILondon], 10 (1924), 
No. 245 , pp. 186, 187 ).—In this review (»f the more recent work on oil purifica¬ 
tion, the term purification is defined as “the removal or modification of sub¬ 
stances which prevent the oil from functioning efficiently when used for a spe¬ 
cific purpose.^ The topics considered from this standpoint are the purifica¬ 
tion of oils to he used for edible purposes, of oils used in the manufacture of 
paint and varnish and of soap and candles, of lubricating oils, and of oils 
used for hydrogenation. A brief discussion is Included of the future of extracted 
oils and of the bleaching of oils by ozone. 

Analysis of the Jerusalem artichoke, A. T. Shohl (Jour. Amer. Chem. 
800 ., 45 (1928), No. 11, pp. 2754-2756 ).—An analysis of the edible portion of the 
Jerusalem artichoke, Helianthua iuherosus, is reported as follows: Moisture 
79, protein (NX6,25) 3,1, fat 0,2, carbohydrate 15,5, crude fiber 0.8, and ash 
1.1 per cent. The carbohydrate was found to consist entirely of inulin. The 
amino acid nitrogen determined by the Van Slyke method was 27,5 per cent 
of the water-soluble nitrogen. It is reported that tests conducted by M. Koch 
on the antineuritlc properties of the Juice of the artichoke have shown it to 
contain vitamin B in small amounts. The Juice had a pH value of 5. 

A modification of Duboscq-Pellin colorimeter for bicolorimetric work as 
in colorimetric pH determination without buffer mixtures, H, Wu ( 8 oc, 
Expt. Biol, and Med. Proo., 21 (1923), No. 2, pp. 111-114, fl 9 i).—The modifi¬ 
cation described consists essentially in placing on one side of the colorimeter a 
new cup carried on a new stage with an Independent rack, pinion, and vernier, 
llie upper of the two cups on this side has the same capacity as an ordinary 
Duboscq cup. and with it the original cylinder is used. The lower cup is simi¬ 
lar to the ordinary Duboscq cup, but Is a little shorter and larger in diameter. 
The cylinder for this is made from pyrex tubing 48 mm. in diameter and 2 mm. 
thick. The only change in the other side is the replacement of the original 
disc by two discs of the same thickness and the same glass as the disc for the 
upper and lower cups of the other side. The method of altering the original 
colorimeter is described, with accompanying diagram, and the use of the In¬ 
strument is illustrated by a test with phenol red in alkali and acid, using the 
buffer solutions recommended by Hatfield (E. S. R., 49, p. 292). 

A water-jacketefi hydrogen electrode, H. S. Simms (Jour, Amer, Chem. 
80 c,, 45 (1928), No. 11, pp. 2508-2507, figs. 2 ).—“A simple water-jacketed hydro- 
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gen electrode cell of tbe bubbling type is described, which is accurately main¬ 
tained at constant temperature with water from a bath, circulated by means 
of an air lift. It gives accurate readings reproducible to 0.01 pH with 1 or 2 oc. 
of solution after three minutes* saturation with hydrogen, even with solutimis 
of low conductivity. 

“ It has a single stopcock which performs separately the following functions: 
It permits (1) bubbling of hydrogen gas through the solution, (2) drainage of 
solution, (3) drainage of potassium chlorid solution from the salt bridge, and 
(4) formation of liquid junction.** 

A method for the determlnatioii of the inorganic components of the ^ol« 
loidal complexes in soils.——Preliminary contribution [trans. title], O. Tamm 
{MeddeL Statens Skogaforsoksanst iSwedenJt No, 19^ {1922), pp. S85-404), — 
The author recommends as a solvent for the Inorganic constituents of soils a 
solution of acid ammonium oxalate prepared by dissolving 81.52 gm. of oxalic 
acid and 62.1 gm. of neutral ammonium oxalate in 2.5 liters of water. This 
solution contains per liter 0.2 mol of acid ammonium oxalate and 0.075 mol of 
neutral ammonium oxalate, and has an H-ion concentration between pH 3.20 
and 3.27. 

Analyses of various soils extracted with this solvent under varying condi¬ 
tions of time, shaking, etc., are reported. An extension of the time of shaking 
beyond 60 minutes did not increase the amount going into solution. Analyses 
of the same sample of soils in different states of fineness gave no difference in 
results beyond the limits of experimental error, provided the material was well 
mixed. For accurate results with most soils, two and possibly three successive 
extractions are recommended. 

The determination of potash in soils, A. H. Dodd {Jour, Agr, Sci, [Eng¬ 
land] ^ H (1924), No, 1, pp. 1S9-1S0). —In the course of a series of soil analyses 
by the perchlorate method difficulties were encountered, particularly In the 
nature of the precipitate obtained on the addition of alcohol to the perchloric 
acid concentrate. The cause of the trouble appeared to be the presence of sul¬ 
phates in the precipitate, amounting in some cases to over 5 per cent calculated 
as CaSOi. Various attempts to modify the process were made but without much 
success. Good results were obtained, however, in the analyses of these soils by 
the cobaltinitrite method. This is recommended as a substitute for the perchlo¬ 
rate method, having the advantages of being cheap, simple to c^ry out, and un¬ 
affected by small quantities of other substances. 

The determination of noncoagnlable nitrogen (residual nitrogen) 
[trans. title], P. Fowseca (Bioehem, /Aschr,, 144 (1924), No, 1-2, pp, 175-178), — 
A comparison is reported of four different methods for the removal of protein 
from samples of blood to be used for determinations of residual nitrogen, 
involving respectively the use of colloidal iron, sodium tungstate, trichloracetic 
acid, and trichloracetic acid followed by sodium tungstate. 

The results obtained by the different methods agreed quite closely. In 
general the lowest figures were obtained following the use of iron and Increas¬ 
ing amounts with the Folln-Wu phosphotungstic acid method, the trichloracetic 
acid method, and the trichloracetic acid-sodium tungstate method in the order 
mentioned. 

A comparison of the figures obtained cm the serum of the same subject while 
fasting and following the ingestion of food rich In carbohydrate, protein, and 
fat, respectively, showed that carbohydrates and fats had no appreciable 
infiuence. Following the ingestion of- protein notably higher results were 
obtained by all the methods except the one invcdving the use of coltoidai iron. 

Tbe titration of amino and carboxyl groups in amhao acddSf polyp^ptldSt 
etCfMiv—fly RSstimatlons in presence of formol and aloolioly U J. 
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8 oc, [London] Proo., Ser, B, 95 (1924), No, B 671, pp, 500S22 ).—^This 
continuation of the investigation previously noted (E. S. E., 50, p. 802) con- 
sists of three parts as follows: 

IV. The 85remen and Foreman methods for estimating carboxyl. —^This Is 
a theoretical discussion of the SOrensen and the Foreman (E. S. R., 44, p. 411) 
methods of estimating carboxyl by titration after the addition of formaldehyde 
or alcohol. 

V. Modification of the Foreman technique, —^The author has found that amino 
acids which give low titration results by the Foreman method titrate quantb 
tatively with the addition of small amounts of formaldehyde and, similarly, 
acids which give low results by the Sorensen formol method titrate quantita¬ 
tively with the addition of small amounts of alcohol. A modification of the 
Foreman method which takes this into consideration is suggested. This con¬ 
sists in adding alcohol (80 per cent of the total volume) and neutralized 
formol (5 per cent of the total volume) to the amino acid solution, which is 
then titrated with aqueous n/ 10 or n NaOH, with phenolphthalein as indicator. 
A method which has been found preferable consists in the titration of the 
acid with n/ 10 sodium hydroxid in the presence of 80 per cent alcohol to a 
blue color with thymolphthalein. This does away with the necessity of adding 
formol and of using alcoholic potassium hydroxid. 

VI. Estimation of -N,Hi in alcoholic and formaldehyde solution. —It has been 
found that the modified method using thymolphthalein can be extended to the 
determination of NH* groups by adding methyl red to the solution neutralized 
to thymolphthalein and titrating with standard HCl to an orange color. Under 
these conditions “ the amount of acid so required is approximately equivalent 
to the total amino groups present. This result depends on the neutrality to 
methyl red, even in presence of alcohol, of the following bodies: Monoamlno- 
inonoc*arboxylic acids, monosodium salt of glutamic and aspartic acids, mono- 
hydrochlorids of arginiii and lyslu. The method is of use in distinguishing 
betw(>en the three types of amino acids. Blank corrections should be applied 
to the two titrations.” 

Experimental data are reported illustrating the use of these methods. 

The estimation of pentoses and pentosans.—11, The determination of 
furfnral, N. C. Pebvier and K. A. Gobtneb (Indus, and Engin. Chem., 15 (1925), 
No. 12, pp. 1255--1262, figs. 4). —In this continuation of the Investigation previ¬ 
ously noted (E. S. R, 51, p. 12) the literature on methods of estimating the 
furfural obtained from the acid distillation of pentoses is reviewed briefly, the 
present Official method is criticized, and a detailed report is given of the de¬ 
velopment of a new method involving the use of iwtassium bromate. This was 
suggested by the method of Okuda for the determination of cystin (E, S. R, 43, 
p. 605). The technique finally adopted is essentially as follows: 

To the solution containing from 0.1 to 0.2 gm. of furfural 5 cc. of 20 per cent 
potassium bromid is added for every 100 cc. of solution, and the acidity (HCl) is 
adjusted to about 4 per cent by weight An n/ lO solution of potassium bromate 
is added from a burette with constant stirring at such a rate that the produc¬ 
tion of a distinct yellow color is avoided. When a pale yellow color appears 
immediately after the addition of a few drops of the bromate solution the solu¬ 
tion is added in 0.2 to 0.8 cc. amounts, and the time is recorded which is re¬ 
quired for the disappearance of free bromln as Indicated by the use of a gal¬ 
vanometer. The end point is Indicated by the large increase in lime required. 

An extensive bibliography is appended. 

Seine factors that determine the quality of sauerkraut, E. B. Fred and W. 
H, Bewcbson (Cmner, ss (1924), No. 11, II, pp. 129-125, figs. 8).—This is a gen¬ 
eral "report of the studies on sauerkraut which have been conducted at the 
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University of Wisconsin and some of which have been noted previously from 
other sources (B. S. R., 40, p. 502 ; 47, p. 113). From the results of analyses by 
10 different chemists, the average composltloi»of cabbage and of sauerkraut is 
given as follows: Moisture 91.7 (cabbage) and 91.3 per cent (sauerkraut), ash 
0.9 and 0.72, crude protein 1.54 and 1.21, crud^ fiber 1.06 and 1.25, ether extract 
0.18 and 0.65, and nitrogen-free extract 4.62 and 4.87 per cent, respectively. The 
amounts of glucose and sucrose are given as 3.1 and 0.86 per cent for cabbage 
and 0.49 and 0 per cent for sauerkraut. 

Differences in the chief fermentation products in 9 analyses of normal cpm- 
mercial sauerkraut and 1.3 of normal commercial canned sauerkraut are shown 
by the following average figures: Moisture 91.3 and 92.9 i)er cent, n/20 acid in 
5 cc. of brine 16.9 and 11.6 cc., volatile acid as acetic 0.31 and 0.22 per cent, non¬ 
volatile acid as lactic 1.21 and 0.89, ethyl alcohol 0.47 and 0.20, and sugar as 
glucose 0.21 and 0.6 i)er cent, respectively. 

It is emphasized in conclusion that in order to produce uniform sauerkraut of 
good quality consideration should be given to such factors as the kind of cab¬ 
bage, kinds of bacteria, and conditions favoring the development of the proper 
bacteria. 

Factors which influence the quality of sauerkraut, E. LeFevre (Canner, 
S8 {X924), No. 11, II, p. 121). —In this general discussion the factors considered 
chiefly responsible for influencing the quality of sauerkraut are acid content, 
temperature of fermentation, amount of salt, and quality of the cabbage. It 
is considered that the final acidity should be at least 1.5 i)er cent, the tempera¬ 
ture during fermentation about 30® O. (86® F.), and the salt concentration 
about 2.5 per cent. 

Contribution to the behavior of calcium, potassium, chlorin, and phos¬ 
phorus in milk and to the technique of nltraflltration [trans title], C. Wha 
(Biochem. Ztachr., m (1924), No. S-4* PP- 278-284, fiffa. 2). —Data are reported 
on the amount of dialyzable calcium in milk as determined by prolonged dialysis 
and subsequent analysis and of the dialyzable and nondialyzable chlorin, potas¬ 
sium, phosphorus, and calcium in milk as determined following nltraflltration in 
a special form of vacuum dialysator. 

A comparison of the analyses of undfalyzed and dialyzed milk showed that 
chlorin and potassium exist in an ionizable and diffusible form, while at least 
60 per cent of the calcium and 60 per cent of the phosphorous is in a non- 
diffusible form. On acidifying milk the calcium becomes completely ionized and 
diffuses through the ultrafllter. 

The estimation of lactose by the polarimetric and gravimetric methods, 
A. L. Bachasach (Analyst, 48 (1923), No. S72, pp. 521-528 figs. 3 ).—^Thls 
paper reports a redetermination of the polarimetric constants of lactose and an 
application to the determination of lactose of the modified Febllng method pro¬ 
posed by Quisumbing and Thomas (B. S. B., 46, p. 113). 

The corrected polarimetric constants are 

[a]^=62.40+(t-20)X0.072 and 

, -«1.94+(1-20)X®.086. 

1“A-646 

The method of Quisumbing and Thomas was found satisfactory, and has been 
introduceid for routine gravimetric sugar determinations. 

Estimation of fat, lactose, and moisture in dried milks, H. Jethostt 
(Analyst, 48 (1923), No. 572, pp. 529-535).-—This discussion is based upon ^e 
author*s eafperience in the examination of over 25,OCX) samples of dried milk. 

In regard to moisture determinations, attention is called to the hygroeoopic 
nature of milk powders and the consequent necessity of keepii^ the sanqiles in 
well-stoppered bottles and of using weighing bottles with well-fitting stoppers. 
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In the estimation of fat, the Sozhlet method gave variable and unreliable re> 
suits. Concordant results were obtained with the Wemer-Schmidt method if 
certain precautions in manipulation were followed. The Hoese-Gottlieb method 
gave satisfactory results if carffted out with care, but it was found difficult 
to obtain complete solution of the milk powder in some cases. The U. S. 
Department of Agriculture modiflcation of the Roese-Gottlleb method gave con¬ 
siderable and variable saponification of the fat, with results as much as 2 per 
cent too low. For rough routine work the Gerber metliod, slightly modified, 
gave satisfactory results with properly sfandardized Gerber tubea 

In connection with determinations of lactose, the specific rotation of lactose 
was redetermined with the following results: 

[a]^-53.86 -0.072t and 

r -tt ®*63,74’“0.09f. 

Wx=646 

The method of Qulsumbing and Thomas (E. S. R., 46, p. 113), modified by 
determining the copper gravlmetrically as cupric oxid, was found to give con¬ 
sistent results. 

Studies on the adulteration of bntter [trans. title], N. Charlieks (Ann, 
Oemhloux, 29 {1928), No. 10, pp. 297-311, figs. 5).—The author has applied the 
method described by Pichard for detecting adulteration of cacao butter (E. S. 
R., 49, p. 611) to the determination of the adulteration of butter with so-called 
neutral fat and with cacao butter. Curves are given for pure butter, neutral 
fat, cacao butter, and mixtures of butter with neutral fat or cacao butter in 
varying concentrations. An improved apparatus for making the determination 
is described and Illustrated. 

A modification of the Babcock test for the determination of fat in but¬ 
termilk, P. H. Tracy and O. R. Overman (Illinois Sta. Bui. 248 (1924), pp> 
64-70). —Previously noted from another source (E. S. R., 50, p. 10). 

A cheese factory test for critical degrees of acidity, J. L. Sammis and F. 
Santschi (Jour. Dairy 8ci., 7 (1924), 1, pp. 83-85, fig. I).*—The authors 

suggest as a rapid method for determining the appearance of lactic acid in whey 
In the process of Swiss cheese making a colorimetric H-ion concentration test. 
To 1 cc. of the well-mixed whey in a test tul)e is added 1 or 2 drops of an 0.01 
per cent solution of bromocresol purple. As long as the whey is sweet the color 
remains purple, but at the point of initial acid development the color becomes 
gray and later yellow. The change to gray is the critical point for Swiss cheese, 
and to yellow fbr American cheese. It is considered that the color test Is of 
distinct value In cheese making, although it can not replace the acldimet«r in 
testing starters and other products of high and variable acidity. 

[The effect of fineness of grinding the sample on determinations of fat 
and crude fiber], R, F. KoRFHACte (Minn. State Dairy and Food Comn., Div. 
Feed Insp. Ann. Rpt., 4 (1922), pp. 32-38).—Bute, are reported on the fat and 
crude fiber content calculated to the dry basis of two samples of bran un¬ 
ground and ground to pass 10-, 20-, 30-, 50-, and 60-mesh sieves, and of sam¬ 
ples of alfalfa meal and beet pulp uuground and ground to 50-mesh. Six de¬ 
terminations were made on each sample. 

The results obtained showed In general an increase in the figures for fat 
and a decrease for fiber, with increasing fineness up to the 60-mesh, when the 
results became variable and inconsistent. Considerable differences were ex¬ 
hibited by the various materials In regard to the effect of fineness of grinding, 
but the results as a whole are thought to justify the recommendation that all 
feed samples on which fat and fiber are to be determined should be ground 
to pass at least the fiO-mesh but not the 60-meBh sieve. 
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A rapid simple procedure for estimating small amounts of glucose In the 
urine in diahetic cases as a guide to insulin therapy, X R* Wiixiams and 
O. U. Casey {Med, Jour, and Rec., 11& (192i)^ No. 5, pp, fige, g).—This 

is an adaptation of the Benedict method (R. S. R., 25, p. 15), as simpllEed by 
Joslin, for the use of nurses* The procedure Is simplified still further by the 
use of a (^[tecial pipette graduated both* in tilths of a cubic centimeter and in 
minims and of 8 cc. and 50 minims capacity and by the use of a table of sugar 
values obviating some of the mathematical calculations. The authors recom¬ 
mend the use of 15 cc. of Benedict’s quantitative reagent with the minim scale 
as the unit of measurement, but the table is so arranged that either this or 
the original Benedict method may be used. 

A rapid method for the analysis of soap povrder, F. F* Flanders and 
A. D. Truitt {Indus, and Engin, Chem,, 15 {1923), No. 12, p. igd8).—'The method 
described is based upon the titration of total alkali, with subsequent extraction 
and titration of the fatty acids in chloroform solution with n/10 sodium ethyl¬ 
ate. This is prepared by dissolving 2.3 gm. of cleaned metallic sodium in 1 
liter of absolute alcohol and standardizing against hydrochloric acid with 
phenolphthaleln as Indicator. The fatty acids are titrated while hot with 1 
per cent alcoholic solution of phenolphthaleln as indicator. 

Relation of the degree of contamination to sterilization, J. R. £sty 
(Conner, 58 {1924), No. 11, II, pp. 102-104). —Data are presented and discussed 
showing that spoilage of canned peas and corn is materially increased with 
increase In tlie number of bacterial spores present. With the same amount of 
contamination, spoilage is materially reduced by increasing the time of proc¬ 
essing at any temperature. 

Flonr manufacture, 0. H. Bailey {Indus, and Engin. Chem., 15 {1923), No. 
12, pp. 1217, 1218). —brief discussion of the various processes involved in the 
manufacture of wheat flour and of the criteria of flour grades. 

Flour and bread as colloid systems, R. A. Gobtneb (Indus, and Engin, 
Chem., 15 (1923), No. 12, pp. 1218, 1219). —A brief discussion of colloidal phe¬ 
nomena in bread making. 

Uses of waste materials, A. Bruttini {London: P. S. King d Son, Ltd., 1923, 
pp. XX-{-367, figs. 95). —This is an English edition of the volume previously 
noted (E. S. R., 47, p. 612). 


SOILS—FERTIIIZEES. 

The capillary distiibution of moisture in soil columns of small cross 
section, W. W. McLaughlin {U. S. Dept. Agr. Bui. 1221 (1924), pp. 23, figs. 
7). —Studies conducted at intervals over a period of six years on the distribu¬ 
tion of moisture in soil columns of small cross section are reported. Previous 
studies dealt with comparatively large columns (E. S. R., 43, p. 722). 

It was found that tbe moisture was not distributed at a uniformly decreas¬ 
ing rate with height above the water table. The maximum percentage of 
moisure pccurred at an appreciable distance above the water table, varying 
from one-seventh to one-fourth the height of the moist part of the column. 
In some cases the second fourth of the column from the bottom contained as 
much or nearly as much as the bottom fourth. 

In all tests extending over a period of 10 days or longer, except those with 
Idaho sandy soil, the lower half of the tube contained more moisture at all 
points than the average amount contained throughout the column. The aver¬ 
age percentage of moisture occurred at points varying from the middle to two- 
thirds the height of the column. There was a considerable length a few Inches 
above the water in all columns containing approximately the same p^centage 
of m^bsture. Various methods of packing the soil columns and the facility 
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With which air may escape from or enter into the soil column did not appear 
to alter the general plan of moisture distribution. Ventilated soil columns 
had a sightly more uniformly varying moisture content with height above 
water than did the columns not ventilated. 

Experiments with horizontal soil columns of small area and having a verti¬ 
cal rise of 4 in. before a change to horizontal showed that the maximum 
percentage of moisture occurred close to but not necessarily at the end of the 
tube nearest the water. The average percentage of moisture in the tube was 
found at a distance from the water equal to more than half the length of the 
tube. The distribution of moisture was altered when the moisture reached 
the outer end of the tube. 

In tubes Inclined downward from the horizontal the greatest percentage of 
moisture was found at the top of the tube when gravity and capillarity were 
both acting. The total quantity of water which could be retained by the soli 
column by capillarity in the absence of ground water was much less than capil¬ 
lary saturation. These results are taken to indicate that if the downward 
movement of capillary moisture be checked by an impervious stratum, the dis¬ 
tribution of moisture above this stratum will in time be similar to the distribu¬ 
tion of moisture in a vertical column extending upward from this stratum and 
with a water table at the stratum. 

Aqueous vapor pressure of soils.——11, Studies in dry soils, M. D. Thomas 
iSoif Bci., 17 il9t4). No, i, pp. 1-18, figs. 3 ).—In a second contribution from the 
Utah Experiment Station (E. S. R., 46, p. 18), studies on aqueous vapor pres¬ 
sure in dry soils as it is influenced by their chemical composition, size distribu¬ 
tion, and previous treatment are reported. 

The vapor-pressure-moisture curves of a comprehensive series of soils, rang¬ 
ing from fine sands to tight clays and from highly calcareous to highly sili¬ 
ceous materials, were Investigated at comparatively low moisture contents, 
with special reference to the influence on the curves of wetting and drying the 
soils. Mechanical and chemical analyses of these materials showed that the 
dynamic and static methods of measuring vaiK>r pressure give identical re¬ 
sults. The chemical composition of these soils, which were generally deficient 
In organic matter, was found to lie a minor factor In its influence on the al»- 
sorption of water. 

The vapor-pressure-moisture function was found to depend ui>on the pre¬ 
vious history of ttie soil. Drying was particularly effective in raising the 
vapor pressure at a given moisture content, the extent of this action depend¬ 
ing upon the completeness of the drying. This effect was reversed by pro¬ 
tracted contact with moderate amounts of water or shorter contact with an 
excess of water. The mechanical analyses also indicated that drying the soil 
made the texture appear coarser. 

When comparable vapor-pressure-molsture curves were considered, all of 
the soils could be divided into two groups in each pf which the relative 
amounts of hygroscopic water remained nearly constant over the range from 
10 to 95 per cent of the vapor pressure of water. Changes in the slope and 
position of the curves due to wetting and drying did not change the relative 
hygroscopicities. These ratios of the hygroscopic water agreed closely with 
the ratios of the surfaces, as determined by mechanical analyses, of the 
particles larger than from about 0.1 to 0.25 g radius, disregarding the smaller 
material. 

The thickness of the moisture film agreed well with the correspbndiug value 
calculated from Oden’s data (E. S. R.» 48, p. 117), but was much smaller 
than the value found by Patten and Gallagher (B. S. R., 19, p, 1118). The 
theory underlying the method of Rodewald and Mltscherlich (E. S. R., 15, p. 
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847) for estimatiiig the total surface of a soil from the hygroscopicity was 
not confirmed. 

It Is thought that the vapor-pressure-moisture function will probably fumi^ 
a means of studying the Influence of soluble salts on Uie structure of soils. 
The date are thought to confirm the theory of the colloid-coated particle devel¬ 
oped by Keen (E, S. R., 43, p. 20) and Comber (B. S. R., 44, p. 508). 

Soil aeration, A. and G. L. 0. Howaed (Agr. Research /iwf., Fusa, 8cL RpU. 
pp, 19, 20 ),—Studies are briefly reported which showed that both di¬ 
lute sulphuric acid and sulphur gave better results than superphosphate 
hi improving soil aeration following a season of normal rainfall The falling 
off in permeability following normal rainfall is attributed to the formation 
of colloids in the soil, and the improvement of aeration by these methods 
is apparently due to the action of the weak acids on these colloids. 

[Soil studies at the Tennessee Station], C. A. Mooebs {Tennessee 8ta, Bpt, 
1920, pp, 14, 15 ),—^Pive years* studies on the comparative Influence of various 
forms of lime on the content of humus and nitrogen in the soil are said to 
have indicated a conservation of soil nitrogen where a crop of tall oat grass 
covered the ground the year round. The losses of soil nitrogen under all 
other conditions, including those where cowpeas were grown in the summer 
but with no crop in the winter, were very large. Another important result 
was the marked increase in loss of nitrogen under liming, particularly where 
burnt lime was used. Ground limestone was found to equal practically the 
burnt lime so far as crop Increase was concerned, but without bringing about 
the serious loss of soil nitrogen induced by the various forms of burnt lime. 

Lysimeter studies showed conclusively that lysimeters of different.^ depths 
are required in order to get an accurate record of what is taking place. 

[Soil chemistry studies at the Tennessee Station, 1019], W. H. MacIntibe 
(Tennessee 8ta, Rpt. 1919, pp, 11, 12 ).—Studies of sulphur conservation in soil 
as influenced by lime and magnesia and on the decomposition of calcium and 
magnesium carbonates in soils under field and drainage conditions are briefly 
summarized, which have already been noted from other sources (B. S. R., 38, p. 
327 ; 42, p. 127), 

[Soli chemistry studies at the Tennessee Station, 1922], W. H. MacIh- 
TiEK (Tennessee 8ta, Rpt. 1922, p. 21 ).—^Lysimeter studies over 8- and 6-year 
periods on the losses of calcium, magnesium, potassium, sulphur, and nitro¬ 
gen from soils treated with different calcic and magncslc materials at dif¬ 
ferent rates are briefly summarized, which have been previously noted from 
other sources (E. S. R., 50, pp. 521, 523). 

Reciprocal repression exerted by calcic and magnesic additions upon the 
solubility of native materials in surface soil, W. H. MacIntibs, W. M. Shaw, 
and J. B. Young (Sail 8oi., 16 (1923), No. 6, pp. 446-4^4 )*—Leaching data from 
22 lysimeters over a 5-year period are reported from the Tennessee Experiment 
Station. Limestone, dolomite, calcium oxid, and magnesium oxid unsupple- 
mmited were added in amounts equivalent to 2,000 lbs. of calcium oxid per 
2,000,000 lbs. of soil Calcium oxid and magnesium oxid were also used un¬ 
supplemented at the rate of 3,750 lb& At the same rate and also at the 32-ton 
rate the two oxids were used with a 1,000-lb. constant of sulphur added as 
ferrous sulphate, pyrite, and elementary sulphur. 

The addition of limestone increased the loss of calcium and had no positive 
effect upon magnesium, while the addition of dolomite decreased the loss of 
calcium and increased that of magnesium. Both of the calcium oxid additions 
Increased the calcium losses and decreased those of magnesium. Both mag¬ 
nesium oxid additions had the opposite effect. 
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Ferrous sulphate alone increased the calcium and magnesium losses, and 
when supplemented with the smaller calcium oxid additions it doubled the 
loss of calcium. The unsupplemented pyrite had the same effect as ferrous 
sulphate upon native calcium and magnesium. Sulphur alone increased the 
losses of both calcium and magnesium in very much the same manner as fer¬ 
rous sulphate and pyrite. 

The effect of soil suspensions upon the solubility of the sulphate radical 
in the system Oa(OH)r~OaS04—H,0, W. H. MacIntibe and W. M. Shaw 
(SM Sot., 17 (19U)* 1 pp. 65-8P).—Studies conducted at the Tennessee Ea^- 

periment Station on the Influence of calcium hydroxld on the retention of sul¬ 
phates by soils are reported. 

Additions of calcium hydroxid to aqueous ferrous sulphate soil suspensions 
gave decreasing alkalinity and Increasing sulphate recoveries for 24- and 48- 
hour day and 16-day intervals of periodic agitation. Agitation of 6 aqueous 
ferrous sulphate-calcium hydroxid suspensions, 3 with periodic agitation and 
no aeration, and 3 with constant agitation induced by aeration, showed a 
progressive increase in the amounts of sulphates unrecovered for increase in 
lime charges under both conditions. 

The influence of soil structure and tlie occurrence of hydrated ferric and 
aluminum oxlds and silica as causative factors In the absorption of sulphates 
by the soil in the presence of calcium hydroxid were considered between soil 
and soil-sodium sulphate suspensions and similar suspensions of ignited soil. 
After 48 hours the unfortified ignited soil gave a sulphate extraction more than 
double that of the control. The sulphate recoveries from the fortified control 
were greater for both i)eriods than those from the fortified Ignited residue. 
The calcium hydroxid addition was much more active upon the fortified ignited 
residue than upon tlie fortified soil in causing ln(!reas<^d absorption. 

A comparison between sulpliate recoveries obtained by agitation and ex¬ 
traction of soil with large proportions of water and those obtained by rain¬ 
fall leachings showed that the extracted sulphates from the air-dried reserve 
were in excess of those leached during 4- or 5-year periods. In spite of the 
additional soluble sulphate added by rainfall. 

The effect of plants on the concentration of drainage water from the 
Cornel lysimeters, B. D. Wilson {Soil Sci.. 16 (1923), No. 6, pp. 427-^432).— 
Studies conducted at Cornell University on the concentration of the leachings 
from certain planted and unplanted lysimeters over a period of three years to 
indicate the effect of plants on the concentration of the drainage water from 
two distinct types of soil are reported. 

The average concentration of jjercolates from bare soils was considerably 
higher than that from soils which had been imder rotation. This was true not 
only during the growing period of the plant, but It continued to be greater 
year after year. The point of lowest concentration for the bare soil perco¬ 
lates each year was greater than the highest concentration for the soil planted 
to a crop rotation. 

The data tend to prove that an immediate restoration of equllibrinm when 
the soil solution is depleted of its soluble material never ocenrs as long as a 
crop is allowed to grow on the soil for a portion of each year. The nitrate 
nitrogen was always more concentrated in the drainage from the bare soil than 
in that from the cropped soil. The concentrations of the percolates were more 
or less Independent of the amounts of water which passed through the soil. 
In most cases the concentrations of the percolates decreased as the seasons 
progressed from the month of May, but they regained their former strengths 
with each succeeding year. 
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The results are taken to indicate (1) that the con(mtration of the percolates 
from lysimeters is not dependent upon the Quantity of water leaching through 
the soils, and (2) that the different soil treatments bring about a condition 
within the soils which causes them to liberate their soluble material in a more 
or less characteristic way. 

Comparison of the soil solution by displacement method and the water 
extract of alkali soils, P. L. Hibbabd (Soil Sci,^ 16 (1923), N(k 6, pp, 465-- 
471 ).—^In studies conducted at the California Experiment Station, nine different 
^ali soils were examined by the water extraction and displacement methods, 
and the analytical results on the two solutions thus obtained were compared. 

The data indicated that the water, extract does not represent the actual con> 
ditions in the soil. Carbonate, bicarbonate, and phosphate were greatly over¬ 
estimated In the water extract. ChlorinT nitrate, and sodium may be approxi¬ 
mately correct, sulphate and potassium are likely to be much overestimated, 
and calcium or magnesium may be either high or low.. It was also found that 
the actual concentration of solutes in the true soil solution may be much 
greater than Is generally realized by one accustomed to thinking in terms of the 
amounts found in 1:5 water extracts. 

The geochemical classification showed that the water extracts contain rela¬ 
tively larger proportions of sodium salts and less of calcium and magnesium 
salts than the true soil solution. The latter made the soil appear more favor- 
able for plant life than did the water extraction method. . 

Studies on virgin and depleted soils, C. E. Millar {Soil Net., 16 (1923), No. 
6, pp. 453-446 ).—Studies conducted at the Wisconsin Experiment Station on 48 
depleted soils and the corresponding virgin soils to determine the actual 
changes which a soil undergoes in passing from a virgin to a depleted condi¬ 
tion are reported. 

Virgin soils showed a greater rate of solubility than the depleted soils, as 
measured by the freezing ix)int method, when maintained at 25** C. with a 
moisture content somewhat above saturation. The rather general conclusion 
is drawn that a decrease in the rate of solubility is one of the Important 
changes a soil undergoes in passing from a virgin to a more or less depleted 
condition. An equal or greater rate of solution was observed in several soils 
after removal of the organic matter by treatment with hydrogen peroxid than 
in the untreated samples,, and the difference in the rate of solubility between 
cropped and virgin soils from which the organic matter had been similarly 
removed was generally greater than in tlie untreated samples. These results 
led to the conclusion that the larger supply of organic matter generally present 
in virgin soils may not necessarily be the cause of their greater rate of solu- 
biUty. 

The solubility of a number of subsoils was found to be very low as com« 
pared with the surface soils. It was also found toat subsoils from deleted 
areas had as great a solubility as those from the "corresponding virgin soils. 
This led to the conclusion that most crops feed primarily in the surface or 
plowed stratum of the soiL With one exception, cropped soils maintained for 
three weeks at room temperature with a moisture content somewhat above 
saturation yielded more sulphates, while virgin soils yielded the larger amounts 

iron, aluminum, calcium, and magnesium. Phosphates and chlorlds were 
yMded in larger quantities by the virgin scdls in some cases and by the cropped 
soils in others. , 

By the use of the displacement method, a fair correlation was noted between 
the fpnounts of calcium and phosphorus In the soil solution from several silt 
loanm and the response of plant growth to the addition of tfaeab elementa Tkm 
data for sandy soils did not show such a good correlation, and little or no 
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correlatioii of this nature was found in the case of several peat soila. The 
amounts of potassium in the solutions showed little relation to the response 
of ^nt growth to the addition of potassium in any of the soil classes. 

When the soils were extracted with 3 parts of water to 1 of soil by weight 
with a period of contact of 18 days, fair correlatidns were observed in so far 
as phosphorus and calcium were concerned in botli the silt loam and sandy 
classes. More consistent relations with respect to potassium were also found 
than when the displacement method was used. The results for the peat soils 
showed practically no correlation. The total amounts of material found in the 
extracts agreed quite well with the growth of alfalfa produced on the check 
pota 

When the soils remained in contact with larger proiK)rtion8 of water for 20 
hours, the total amounts of material Extracted showed a marked correlation 
with the yields of alfalfa produced on the untreated soil. In ca.ses where com¬ 
paratively large amounts of calcium went into solution but only small amounts 
of phosphorus and potassum, the growth of alfalfa was quite satisfactory, thus 
indicating that a highly available lime supply may render small amounts of 
these elements adequate. The data as a Vhole are taken to indicate that the 
rate at which various materials are given up by soils is a very important factor 
in determining their crop-producing capacity. 

Report on soils and fertilisers, W. T. McGeobge {La. Planter, 72 {192i), 
No. 14, pp, 272-274, fig. I ).—In a contribution from the Hawaiian Sugar Plant¬ 
ers* Experiment Station, a summary is made of the activities and developments 
in research on sugar cane soils of the Hawaiian Islands and fertilizer practices 
during the past year. 

[Soil bacteriology studies at the Tennessee Station], M. Mulvania (Ten¬ 
nessee Sta. Rpt. 1916, p. 9 ).—In studies to determine proi)er sources of carbon 
for Azotobacter, carbon dioxid was not found to serve as such a source of sup¬ 
ply. When carbon dioxid gas was passe<l over the cultures after purification 
they failed to grow in every case. 

Studies on the production of dialyzable nitrogen by the legume bacteria 
showed that where a dialyzing membrane intervened between the bacterial cul¬ 
ture and the roots of the plant no infection of the roots took place. Under 
the conditions of the experiment the seeds germinated well, and the young plants 
grew for a short time but soon showed lack of proper nourishment At the end 
of three weeks they were all dead. Other plants, grown under tlie same con- 
dittons except that nitrates were supplied, grew much longer and showed none 
of tlie signs of lack of nourishment noticeable in those where the nitrogen sup¬ 
ply, if secured, must come from the bacterial culture alone. This indicated 
clearly that no usable dialyzable nitrogen was assimilated by the bacteria. 

In studies on the influence of organic acids on the rate of decay of straw and 
cottonseed meal in cylinders jpontaining washed extracted sand, the evolution of 
carbon dioxid was increased in almost every case by the presence of such acids 
in moderate percentages. Molds grew abundantly and colonized at the surface 
of the eand last inside the glass cylinders. The colonies were definite and of 
limited size, indicating that there was not a uniform distribution of the molds 
throughout the medium. This is taken to indicate that present methods of ^ 
taking sou samples for bacterial analysis are far from satisfactory. 

Ml flora stufltes, T. L. Maetin (Soil Sci., 16 (1923), No. 6, pp. 47M77).— 
Studies conducted at Brigham Young University on the effect of green manure 
at different images of growth on the three distinct groups of organisms com¬ 
mon au ordinary soil are reported. Bye, oats, and buckwheat were harvested 
at three different stages of growth and incorporated with clay loam soil in 
pieces ahont 1 in. in length at the rate of 5 tons of green manure per acre. 
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Counts made of Actinomyces, spore-formers, and nonfi 5 >ore-former 8 indicated 
that the nonis^re^formers are in the majority in a normal soil. The addition 
of green manures usually increased the total number of organisms. In gen¬ 
eral the younger the manure added the greater were the numbers of Actinomyces 
developed in proportion to other organisms. Spore-formers were influenced 
proportionately less than the others, while the Actinomyces group was in¬ 
fluenced to the greatest extent. The results are tak^ to indicate that perhaps 
the particular function of the Actinomyces group of organisms is that of 
cellulose decomposition. 

The movement of nitrates in the soil and subsoil, W. BL HABBisostr (A^r. 
ReBearch Inst., Pusa, 8ci, Rpts. 192Z-2S, pp, 29-31 ).—Continuing studies previ¬ 
ously noted by Hutchinson (E. S. R., .49, p. 210), data from 1,290 samples of 
soil are summarized, indicating that from the point of view of conservation 
of nitrate the best types of soil are those which possess a fairly heavy layer 
from 3 to 4 ft. deep. Data from a field which had received a heavy applica¬ 
tion of green manure showed that after decomposition the large amount of 
nitrate formed had been carried down into the deeper layer, and subsequent 
borings showed that the cold weather crop obtained little benefit from it until 
late in the season. On this basis green manuring during the earlier stages of 
the monsoon was considered of questionable benefit. 

The available phosphate of calcareous soils, W. H. Habrison (Agr. Re¬ 
search Instf Pusa, Sci. Rpts. 1922-23, pp. 21-29 ).—Studies to discover a solvent 
for phosphoric acid in calcareous soils which, while extracting an appreciable 
amount of phosphoric acid, is not naturally affected by the presence of vary¬ 
ing amounts of calcium carbonate are reported. 

In the vast majority of cases it was found that mixtures of calcium car¬ 
bonate in different amounts exerted a marked depressing effect upon the 
extraction of phosphoric acid by different solvents. It was found, however, 
that extraction with solutions of alkaline carbonates very closely met the 
conditions laid down, and that a 1 per cent solution of potassium carbonate 
was the most convenient for general employment. 

Comparisons made between soils from different portions of the Pusa estate 
showed that although the total phosphoric acid did not vary appreciably and 
the available phosphoric acid estimated by the citric acid method was uni¬ 
formly lower than 0.0005 per cent, the amoirnt extracted by potassium car¬ 
bonate varied from about 0.0011 to 0.00821. 

Further experiments showed that it was possible to differentiate between 
manured and unmanured plats by extraction with potassium carbonata Bx- 
amiuations made of soils showing very irregular growths of crops showed 
that in three cases out of four the good soils yielded appreciably higher 
values than the poor soils with potassium carbonate extraction, while with 
citric acid extraction the reverse was the case. 

The replacemeiit of soil potassium, S. 0 . VANPECAvinrE (Boil Bd., 17 (1924), 
1, pp. 91-96 ).—Studies conducted at the Iowa Experiment Station to de¬ 
termine the replaceable potassium in c^rile and nonsterile Carrington loam 
soil receiving varying applications of clover hay and manure are reported. 

About 90 per cent of the absorbed potassium of the loam was replaced by 
two extractions with normal ammonium chlorid. The application of organic 
matter such as clover hay and manure resulted in the liberation of considerable 
quantities of replaceable potaimium from the soil. This liberation increased 
in proportion to the increased amounts of organic matter applied. The dover 
hay semned to liberate more replaceable potassium than manure In both sterile 
mid nonsterile soils. 
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The carbon dioxld production and the biological activities showed no rela¬ 
tion to the liberation of replaceable potassium. Sterilization had no effect 
on the replaceable potassium, but the sterilized soils liberated more soluble 
potassium than the unsterlllzed soils. The liberation of replaceable potassium 
api)eared to be largely a chemical process which seemed to proceed In the 
absence of biological factors. 

Some factors affecting the growth of crops on acid soils, S. D. Conneb 
{Jndu 9 . and Engin. Vhem.t 16 (1924), No, 2, pp, 17S-175). —Studies conducted at 
the Indiana Experiment Station are reported, the results of which are taken 
to indicate that the soil acidity determined by the Hopkins potassium-nitrate 
method is largely mineral in nature , That determined by the Jones calcium- 
acetate method is considered to be total acidity. The square of the mineral 
acidity divided by the organic acidity gives an Index which apx>ears to be a 
better indication of the lime requirements of both organic and inorganic soils 
than any single method can give. 

Pot experiments on acid soils showed that the toxicity of soil acidity 
may be due to both aluminum and H ions. Some crops, such as corn and 
radishes, were more sensitive to aluminum Ions than to H ions, while other 
crops, such as red clover and beets, were more sensitive to H ions. It is 
concluded that both phosphates and lime are needed to correct the toxicity 
of aluminum and H ions in most acid soils. 

The peat bogs of Sweden and the Swedish Peat Society, H. Witte (Jon- 
kdping: H. Halls Boktryck.-Akiblg., JV2S, pp, 24, figs, 10). —A brief review is 
given of tlie peat bogs of Sweden and their importance, and the organization, 
historical development, and objects of the Swedish Peat Society are discussed. 
Brief descriptions are Included of the experiment station and experimental 
garden of the society at Jdnkbping and of the exi)erlmental farms at Flahult 
and QisselAs. 

[Tillage experiments at the Tennessee Station], C. A. Mooebs (Tennessee 
Eta, RpU19J9, p, 8). —Rec*ent experiments are said to have shown that plowing 
may be disi^ensed with under some conditions without reduction in yield of the 
following crop. For instance, land that is free from trash and is loose in the 
si)ring may not require the use of a turn plow for a cotton crop, but can be 
put into the best condition by the disk harrow alone. Considerable evidence 
is also said to be available to show that extra deep plowing Is not profitable 
under average soil conditions even for a crop like corn. 

Infinence of the incorporation of manure on soil temperature [trans. 
title], A. Petit (Jour. Agr. Prat,, n. ser., 40 (1923), Nos. 46, pp, 389, 390; 47* pp* 
416^418 ),—Experiments on the incorporation of straw in soil show^ed that the 
temperature of soil thxis treated is lower in its surface layer in the morning 
and higher in tlie evening than that of untreated soil. The radiation of heat 
from the surface layer of treated soil during the night seemed to inci*ease as 
the proportion of straw incorporated was increased. This is taken to indicate 
a possible injury by frost which sensitive crops may suffer in soil in which 
straw has been incorporated. 

Experiments on the incorporation of horse manure in soil showed, on the 
contrary, that such soil was warmer in the morning than untreated soiL The 
surface layer of soil treated with horse manure cooled more rapidly and the 
subsurface layers more slowly during the night than the corresponding layers 
of untreated soli. Soil rich in humus was found to be warmer in its surface 
layers during the day and cooler in its subsurface layers than soil not so well 
supplied with humus . During the night the order of temperatures was reversed. 

2884—24-8 
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These results are taken to Indicate that the more rapid cooling of soils 
rich in humus during the night is favorable to frost injury of cropa A mod¬ 
erate use of organic fertilizers is suggested when there is danger of frost. 

The value of feraientedi green manures as tested at Pusa by the pre¬ 
valued plat method, 0. M. Hutchinson (Agr, Jour, India, 18 (192$), No, S, pp. 
Studies begun in 1917 in the Punjab experimental area of the Pusa 
farm to determine the value of green manuring witji sunn hemp, used either in 
the ordinary manner by plowing in green or after lermentation heaps, are re¬ 
ported. The value of using superphosphate in conjunction with green manure 
.was also studied. Concentrations of soil and green manure of 3:1 and (|:1 
were used. ^ 

Increases in the yield of different crops were obtained with both concentra¬ 
tions. With some crops, notably oats, the higher concentration gave no greater 
increase than that obtained with the lower one. On the other hand, the higher 
concentration showed much greater increases in the yield of maize than the 
lower. It was further found that although superphosphate alone had but little 
effect upon the oat crop, when used in conjunction with organic residues the 
increase was considerable and rose in proportion to the amount of organic 
matter added to the soil. In this combination the great value of the higher 
concentration of fermented green manure was obvious. It was also shown that 
in the presence of adequate supplies of organic matter applications of superphos¬ 
phate not only maintained their effectiveness in the first season but had a 
considerable residual effect over several years. 

The data as a whole are taken to indicate that bacterial action is capable of 
dissolving tricalclc phosphates, and that this action depends upon the presence 
of organic matter. The general conclusion is drawn that the effectiveness of 
superphosphate as a manure in these soils depends largely upon bacterial inter¬ 
vention, and that the persistence of this effect is to some extent due to the 
formation of relatively available organic phosphorus compounds by bacterial 
action. 

Chemical fertilization in Italy [trans. title], F. Zago (AtH R. Accad, Georg, 
[Florence], 5, aer,, 20 (192$), No, 2-Jlf, pp, 52’-92), —The nitrogenous, phosphatic, 
and potassic fertilizers available in Italy are discussed, and information is 
given on their specific actions under different conditions and on their proper 
use for different crops on Italian soils. Data are also included on fertilizer 
consumption on different types of culture in the various Italian provinces. 

Influence of varying ratios of phosphoric acid and potash on crop yield 
and nitrogen recovery, A. W. Blaib and A. L. Pbince (BoU 8oi„ 17 (1924), No, 
4, pp, $27-JI$l, figs, 2), —Studies conducted at the New Jersey Experiment Sta¬ 
tions are reported which showed that as a whole a ratio of 1:2 for nitrogen 
and phosphdtlc acid gave somewhat better yields of corn than a ratio of 1:1 
or 1; 8. Neither the amount of phosphoric acid used nor the form of nitrogen 
perceptibly Influenced the nitrog^ in the dry matter. 

On the other hand, the form of nitrogen had a very pronounced influence on 
the crop yields and consequently on the percentage of nitrogen recovered in the 
crop. With sodium nitrate the average recovery was about 43 per c^t, with 
ammonium sulphate it was close to 30 per cent, and with dried blood a little 
over 20 per cent. When the nitrogen was taken in equal amounts from three 
sources, the average recovery was slightly better than when ammonium sulphate 
was used alone. 

Othe recovery calculated on the basis of two crops was higher than with one 
crop; This is taken to indcate a conservaton of nitrogen, since much what 
was taken up by the second crop would otherwise have been lost 
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The nitrogen IndnetiTf J* R* Pabtington and L. H. Pabksb (London and 
Bombay: Constable d Co., Ltd., 1922, pp. XV-i‘SS$, pis. 19, figs. 2S ).—^This Is a 
comprehensive survey of the nitrogen-producing Industry covering nitrogen 
products and Chile nitrate, by-product ammonia and ammonium sulphate manu¬ 
facture, and nitrogen fixation processes, including the synthetic ammonia, 
cyanamid, arc, and oxidation of ammonia processes. 

The Indnstrial prospects of atmospheric nitrogen fixation In Sooth 
Africa, J. White (8o. African Jour. Indus., 7 (1924), No. 3, pp. ).—The 

benefits of an atmospheric nitrogen fixation industry in South Africa are 
enumerated and discussed, and a brief bibligraphy is included. 

Phosphates and Improvement of pasture, G. S. Robebtson ([Belfast]: 
North. Ireland Min. Agr. [1923], pp. 9 ).—summary is given of the results of 
experiments from different sources on the use of phosphates, particularly basic 
slag, on pasture soils of Northern Ireland. Attention is drawn especially to 
the beneficial infiuence of basic slag not only on grasslands but on the develop¬ 
ment of wild white clover in permanent pasture. 

Value of some silicate rocks for potassic fertilization [trans. title], E. 
Monaco (Italia Agr., 60 (1923), No. 6, pp. 234-240 ).—^Analyses of some of the 
more important potash-bearing silicate rocks of Italy showing their potassium 
contents are presented, and their use as fertilizers directly and after chemical 
treatment is briefly discussed. 

The leucites and leucitic tuffs seem to be the most important of these. The 
volcanic tuffs, while having a lower total potassium content than other ma¬ 
terials, generally show a higher available content. 

A bibligraphy is appended. 

Studies on Sulphur oxidation In Oregon soils, W. V. Halvebsen and W. B. 
Bouxn (Sow Sci., 16 (1923), No. 6, pp. 4^9-400, figs. 2). —Studies, conducted at 
the Oregon Experiment Station with samples of 14 soil types representative 
of four distinct areas of Oregon, to determine any relatifn that certain fac¬ 
tors connected with the sulphur supply and sulphur transformation in a soil 
may have to the response obtained from sulphur fertilization, are reported. 

All of the soils studied were capable of oxidizing sodium sulphid and flour 
of sulphur, While there was considerable variation in the sulphur-oxidizing 
efficiencies of different soils, all appeared to oxidize enough sulphur to supply 
the needs of crops within a comparatively short time. A general relation 
existed between sulphur-oxidizing power and sulphate content. No relation 
was apparent between total sulphur content and sulphur-oxidizing power or 
between total sulphur content and sulphate content. 

The application of sulphur to a soil tended to increase the sulphur-oxidizing 
efficiency of that soil. Inoculated sulphur stimulated sulphur oxidation, but 
its need was not Indicated in the soils studied. An increase In either tempera¬ 
ture or aeration tended to increase the rate of sulphur oxidation. The heavy 
soils showed a marked ability to neutralize the acidity resulting from sulphur 
oxidation. Soils having high buffer values were heavy soils in which sulphur 
oxidation was slow as compared with the light sandy soils of low buffer valuea 
No apparent relation existed between the H-lon concentration and the sulphur- 
oxidising power ot a soli. 

AOBICUITVEAL BOTANY. 

Physiological studies In plant anatomy, I—VI (New Phytol., 21 (1922), Nos. 

pp. S8-B0; S, pp. 113-139, figs. 5; 4, PP- 210-229, figs. 2; 5, pp. 252-263, fig. 
1; 22 (1923), No. 1, pp. 30-44). —These physiological studies in plant anatomy 
cover the five phases indicated below: 
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I. Introduction^ J. H. Priestley (pp. 58-^1).—Regarding the series of data 
marshaled by Haberlandt (B. S. R., SI, p. 728) rather as anatomical contri¬ 
butions to the understanding of plant physiology than as contributions made by 
physiology to plant anatomy, the author holds that any real explanation of 
structure must wait \mtil its development has been traced and Interpreted in 
terms of physico-chemical causation. Such dev^opmental studies will require 
an extensive reinvestigation of the problems of anatomy, undertaken largely 
from a physiological point of view, and it is in this sense that the series of 
papers noted below may be regarded as physiological studies in plant anatomy* 

II. The phyeiologioal relation of the surrounding tissue to the sylem and its 
contentsf J. H. Priestley and D. Armstead (P 5 > 62-80).—^An account has re¬ 
cently been given (B. S. R., 46, p, 431) of a theory of the mechanism by which 
exudation pressure may be developed by a root system. In the present paper 
some fresh experimental evidence is presented which is relevant to this theory, 
and the experimental investigation is extended to the study of such exudation 
pressures in stem and leaf. 

In this paper attention has been confined to the nature and conditions of 
the exchange of solutes between the xylem and the parenchyma around the 
vascular strand, and the results are given in some detail. 

In the tree stems investigated the evidence obtained agreed with the 
conclusion of Dixon and Joly (E. S. R., 6, p. 506) that the highest value 
for the equilibrium concentration would be found in the xylem at the time 
that the leaf buds were bursting. 

III. The structure of the endodermis in relation to its function, J. H. 
Priestley and E. E. North (pp. 113-139).—This paper presents an attempt 
to reinvestigate the microchemistry and structure of the endodermis to see 
how far the facts support the view recently advanced (E. S. R., 46, p. 431) 
as to its function in the plant. 

Hitherto microcl^mical studies of the endodermis have been made mainly 
on sections of tissues. A method is described of using cylindrical strips of 
endodermis from Potamogeton perfoliatus, which has been found much more 
convenient. 

The embryonal stage is not discussed. The primary stage is characterized 
by the presence of the Casparian strip, which consists of impregnating sub¬ 
stances of various kinds, including derivatives of fatty acids and substances 
giving the reactions characteristic of lignified membranes. These are embedded 
in a basal wall substance which is of unknown composition. The unknown 
basal substance present in the Oasparlan strip is characterized by its great 
resistance to concentrated acids and alkalis. It contains some nitrogen but 
is not a protein. It is probably allied to the substance that occurs in the cell 
membranes of the apical merlstems of many roots. Other structures are 
comparatively described. 

Evidence is advanced for the presence of a basal substance Of unknown 
composition in the suberin lamella, but differing from that occasionally present 
In the Casparian strip in its solubility in strong sulphuric acid. The suberin 
lamella renders the secondary endodermis relatively very impermeable both 
to water and solutes, except when passage cells are present Experimental 
evidence for this conclusion is given. 

The conclusions reached in this paper are said to be in harmony with 
the views expressed in earlier papers as to the part played by the endodermis 
in the development of exudation pressures. Some of the consequences of 
allying these considerations to problems of physiological anatomy are indl-^ 
cated by a brief discussion of the physiological relation of stelar strands 
to ground tissues in the Fllicineae. 
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IV. The water relations of the plant growing pointy J. H. Priestley and 
R. M. Tupper-Carey (pp. 210-229).—recent investigation into the mechanism 
of exudation pressures exerted by the root (B. S. R., 46, p, 431) revealed 
the necessity for the presence of a tissue formation, throughout the root 
cylinder, which would be capable of supporting the pressure of the ascending 
water column without allowing serious leakage back to the surface of the root 

“Recent work upon the sap pressures existing within the vascular strand 
leads to the conclusion that the meristematic cap, closing the endodermal 
cylinder in the young root, must be relatively Impermeable to water. It is 
shown experimentally that this meristematic cap will prevent the passage 
of water under a pressure of two atmospheres. This meristematic tissue is 
relatively Impermeable to the diffusion of salts in solution and acid dyes 
but stains very readily with basic dyes. The impermeability of the living 
meristem is also confirmed by its high resistance to the passage of an electric 
current. The function of the protoplasts in protoplasmic synthesis is evidence 
for their Impermeability to water. The stem apex allows relatively free 
diffusion of water and .solutes within the cuticle, the meristematic protoplasts 
at the apex staining readily with acid dyes. 

“The difference in permeability of these meristems is due to the composi¬ 
tion of the walls. In the stem apex they are of cellulose, in the root apex 
they are of unknown substances which are probably in part converted into 
cellulose by boiling with potash. The sap contained in the endodermal cylinder 
of the root is apparently more acid than the sap irrigating the stem ai)ex. 
This fact may be correlated with the retention of colloidal electropositive 
ions within the primary endodermis In explaining how in the root the apex 
obtains the amphoteric substances necessary to growth while the cortex receives 
very little. In the stem those same substances may bear a different charge, 
and escape more freely into the cortex as well as entering the apical meristem. 
The different staining capacities of the two apical meristems thus appear 
very significant. 

“ The relative ease with which the apical meristem of the stem is irrigated 
with substances, as compared with the supply of these substances to the 
root apex, is shown to suggest a physiological basis for the Important morpho¬ 
logical differences characteristic of these two growing points. 

“The experimental results, summarized above, are in direct conflict with 
Ooupln's recent work [B. S. R., 43, p. 7301 on the function of the root apex. A 
critical examination of his experiments shows them to be inadequate support 
for his theory that the growing point Is the chief organ of the root for the 
absorption of water and solute.” 

V. Causal factors in cork formation, J. H. Priestley and L. M. Woffenden 
(pp. 262-268).—“Cork formation has been studied from a generalized stand¬ 
point arising out of a study of the effect of the sap contained within the vas¬ 
cular strand upon the meristematic activity of the tissue supplied by these 
strands. Wound cork formation, the scar left at leaf fall and natural cork 
formation all show the following causal sequence; first, the blocking of' a 
parenchymatous surface, usually by a deposit of suberin or cutin formed in 
presence of air; secondly, the accumulation of sap at the parenchymatous sur¬ 
face thus blocked; and thirdly, the consequent development and activity of a 
phellogen amidst this parenchyma. The pericyclic origin of a periderm must 
be attributed to the presence of a functional endodermal barrier when the 
phellogen is formed. Special cases, such as the general absence of periderm 
formation In the cortex of roots, in the axes of aquatic plants, and in lepto- 
sporauglate fms, provide additional evidence for the correctness of the causal 
sequence stated above. 
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“In the case of cork formation In leaves experimental evidence is supplied to 
show that the meristem formation depends upon a sap pressure within the 
tissue. Further experimental evidence Is also supplied, confirming previous 
statements to the effect that the preliminary suberlzatlon depends primarily 
upon air. It is further shown that if the parenchymatous surfaces are arti¬ 
ficially blocked by experimental methods, a subsequent sap pressure may pro¬ 
duce merlstematic activity as a result of which tissues like normal periderm 
may be formed, save that the walls are not suberlzed.** 

VI. Etiolation^ J. H. Priestley and J. Ewing (pp. 30-44).—“The plant may 
be regarded as a dynamic equilibrium between internal inherited factors and 
the external environment during development The root and stem normally 
develop in very different environments; if these are reversed experimentally, 
an opinion may be formed regarding the extent to which the normal structure 
is determined by internal factors. 

“If the root is grown in light and air relatively little structural modification 
can be seen. . . . But if the stem is grown In darkness very great struc¬ 
tural modifications are produced; these are known as the phenomena of etio¬ 
lation. Various types of etiolation are exhibited by plants of different growth 
habit, but in the . . . very common type exhibited by the broad bean and 
potato it is shown that ... an explanation is possible in terms of causal 
anatomy on the assumption that when the stem apex grows under conditions 
more normal to the root apex, its. development proceeds in a manner more char¬ 
acteristic of the root. Thus the walls between the protoplasts of the apical 
meristem remain relatively impermeable to the nutrient sap. The *plumular 
hook’ therefore persists, and merlstematic tissue active in growth is only found 
below it. The rudiments of the lateral leaves and axillary branches therefore 
fall to develop further; these etiolated leaf rudiments are rich In protein, but 
lack water, carbohydrates and inorganic salts. Another consequence of the 
changed merlstematic development is the production of a functional primary 
endodermis in the stem. To the presence of this endodermis may in part be 
attributed the reduced cortical development and the lack of angular or winged 
contours of the etiolated stems in cross section. 

“Adventitious roots develop freely In the etiolated plant as the result of 
the distribution of the nutrient sap determined by the presence of the endo¬ 
dermis; there is good reason to think that a pericyclic periderm, as opposed to 
a normal periderm, may often arise as the result of the same factor. Owing 
to the depression of transpiration extension goes on In the etiolated plant 
equally by day and night; In the green plant extension goes on mostly by 
night. Earlier theories advanced to account for this particular group of 
etiolation phenomena are reviewed from the new standpoint, and some further 
experiments briefly described which do not support an alternative hypothesis 
that elongated growth in etiolation is due to the absence of a growth-inhibiting 
secretion formed b^ the chloroplasts in the light” 

The compositioii of the cell wall at the apical meristem of stem and root* 
K, M. Tuppkr-Oabey and J. H. PancsTLSY (Roy. 800 . [London], Proo., 8 er, B, d5 
(19iS), No. B 666f pp. In the present work the polar merlstems of 

the shoots and roots, chiefly of Vida fobo, were studied with reference to the 
biochemical changes that proceed within the wall separating the protoplasts. 
It was intended to correlate and extend recorded observations so as to permit a 
detailed comparison to be ma^ between the walls of the two types of polar 
meristem. 

JDifferences in microchemical reaction between the apical merlstems of the 
root and stem in the broad bean having suggested that a difference in chemical 
composition might exist and explain the difference in relative permeablUty 
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found during the earlier Investigation above noted, a detailed microchemical 
investigation of the reaction of the cell walls of the various meristems toward 
cellulose reagents followed, and this led to the classification into radicle, root, 
and plumule, etiolated stem, and normal green stem. Macrochemical experi¬ 
ments proved the existence of cellulose in the walls of the meristem, but its 
presence is masked by association with other substances. 

Estimation of the amount of calcium present in the various meristems showed 
it to be greatest in the stem apex when grown in the light and least In the 
meristem of the radicle. It is assumed that the plant wall arises by gradual 
transition from a living protoplasmic interface to a structural system of rela¬ 
tively simple chemical compounds. 

The tissue fluids of Egyptian and Upland cottons and their Fi hybrid, 
J. A. Habris, Z. W. Lawrence, W. F. Hoffman. J. V. Lawrence, and A. T. Val¬ 
entine {Jour, Agr, Research [V. S.], {192i), No, 5, pp, 2<57-d2g, pi 1, flg, 

1 ),—The authors present the results of an investigation of the physico-chemical 
properties of the leaf tissue fluids of Egyptian and Upland cotton as grown 
under irrigation at Sacaton, Ariz. Comparison was made of the properties of 
ihe leaf tissue fluids of the Fi hybrid between these two cottons with those 
of the parent types. 

The Investigation was limited to osmotic concentration, specific electrical 
conductivity, and acidity in terms of H-ion concentration In the leaf tissue 
fluids of Pima Egyptian and of Meade and Acala Upland cottons and those of 
the Fi hybrid between Pima and Meade cotton. The osmotic concentration of 
the leaf tissue fluids was found to be higher in Egyptian than in Upland cotton. 
The electrical conductivity of the loaf tissue fluids of Egyptian cotton is said 
to be sigiiiflcantly higher than that of either of tlie Upland cottons compared. 
The higher values of electrical conductivity are said to indicate that the 
Pima Egyptian cotton is capable of taking up from the soil and retaining in 
solution in the tissue fluids larger quantities of conducting electrolytes than 
the Upland cotton. 

TJie ratio of specific electrical conductivity to freezing-point depression in 
general was soraewliat higher in Egyptian than In Upland cotton. This is con¬ 
sidered to suggest that the tissue fluids of the Egyptian cotton contain rela¬ 
tively, as well as absolutely, larger quantities of solutes capable of carrying the 
electric current than tliose of Upland cotton. 

In comparing the sap properties of the Fi hybrids between Pima and Meade 
with those of the two parents, it was found that the osmotic concentration and 
si>eciflc electrical conductivity of tlie hybrids in all cases were lower than those 
of either of the parent types. In general, the differences observed between the 
parent and hybrid forms Increased later in the season. 

The H-ion concentration of the hybrid was found to be higher than that of 
the Egyptian parent, but lower than that of the Upland parent, indicating that 
the hybrid is intermediate in acidity between the two parental forms. 

Catalase activity In dormant apple twigs: Its relation to the condition of 
the tissiie« respiration, and other factors, A. J. Hbinicke {New York Cor- 
nett Sta, Mem. H {192i), pp. SSS, fig, i).—In a previous publication (B. S. R., 
49, p. 28) the author suggested that the rate of liberation of oxygen from 
hydrogen peroxid caused by the preparation of apple leaves may be taken as 
one of the indicators of the nutritive, or physiological, condition of that 
tissue. In the present publication a report is given of further i^udles con¬ 
ducted primarily to ascertain to what extent a simple catalase determination 
of apple bark will reflect the differences in the condition of dormant twigs or 
brandies. 
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Summarizing tlie data, the author claims that catalase activity of the bark 
of dormant apple twigs agrees in general with similar data on apple leaves, 
and that catalase activity may serve as an Indicator of the physiological re« 
sponses of fruit trees to various cultural conditions or treatments. 

The data in general are held to aiford a basis for the suggestion that the 
presence of growth-producing substances favors catalase activity, while sub¬ 
stances tending to inhibit vegetative activity have a retarding influence on the 
catalysis of hydrogen peroxld. 

The effect of carbon dioxid on the tropic reactions of Helianthus stems, 
R. E, Chapman, W, R. I. Cook, and N. L. Thompson (2iew Phytoh, 2S 
No i, pp. 60^2, pi f, figs. 4 ).—^Normal heliotropic resiwnse in carbon dioxid 
concentrations up to 40-45 per cent is shown by normal seedlings of H. 
annuus, and normal geotropic response Is shown by normal and etiolated 
seedlings under the same conditions. Above 4(Mi5 per cent of carbon dioxid, 
cessation occurs of growth and of response to gravity and light. 

“The preliminary downward curvature of etiolated seedlings in all concen¬ 
trations of carbon dioxid where any downward movement is visible is due to 
mechanical stress and not to a reversal of geotropism. In the higher con¬ 
centrations of carbon dioxid the geotropic response usually occurs first, fol¬ 
lowed by the heliotropic response if the latter takes place at all. With an 
increase in the concentration of carbon dioxid there is a general tendency for 
the stomata to close.*’ 

The colour of citrus fruit, H. C. Henbicksen {Jour. Gold Coast Agr. and 
Com. Soc., 2 (J923), No. 2, pp. 127-129) .—The method used at present for color¬ 
ing citrus fruit Is to exiKise it for some time to the gases produced by the 
combustion of gasoline or kerosene without raising the temperature above 
76 to 86® F. This has not so far proved very satisfactory because of an 
iusuiflclent knowledge of the process, leading to four chief difficulties: The 
rind of the fruit is frequently spotted by the action of the gas; the stems 
loosen on a large percentage of the fruit, resulting in Diplodia decay; the 
color produced is seldom uniform in any lot of fruit; and the results, when 
satisfactory, can not be reproduced with certainty. These difficulties are dis¬ 
cussed, as are the effects of the other gases, along with practical considerations. 

The useful plants of Nigeria, J. H. Hoixano {Roy. Bot. Oard. Kew., Bui 
Miso. Inform., Add. Ser. 9, pt. 1 {1908), pp. 176, pU. 5; pt. 2 {1911), pp. y//-f- 
177-S42; pt. S {1915), pp. S43-5S6; pt. 4 {1922), pp. 537-963^4-VI).—The first 
46 pages of this contribution are devoted to a brief general account of the 
area, with name list of collectors who have contributed plant specimens from 
Nigeria from the early part of the nineteenth century. The remaining pages 
deal in systematic and descriptive form with plants of this region. The index 
gives English, vernacular, and botanical names. 

GENETICS. 

Early embryonic differentiation, J. S. Huxley {Nature [I^ndon], 113 
{1924), No. 2834, PP- 276-278.—The works of several Investigators dealing with 
the factors influencing early embryonic differentiation are reviewed, from 
which it is concluded that ** the germ can not be held to become * the embryo 
in the rough’ until chemo-differentiation has started. After this moment, 
organ-forming substances are all important, but in most unfertilized eggs 
scarcely exist. The production of these organ-forming substances depends upon 
the varying interaction of differentiator and genes in regions of various ac¬ 
tivity. The differential which determines the variation of activity is the 
system of metabolic gradients, which, although definitely organized, is very 
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far from constituting the egg an embryo, however much in the rough. One 
of the two main gradients is determined at or after fertilization by agencies 
crtemal to the ovum. The other is determined in the unfertilized egg, but 
from analogy with other forms it Is to be expected that this too will be 
found to have been earlier determined by agencies external to the oocyte 
(position of the oocyte in the germinal epithelium, blood supply, etc.). 

** There is thus no reason for calling in question the efficacy of the cdiromo- 
somes (Mendelian factors) as regulators of development, whether individual, 
specific, or phyletic. In the absence of evidence to the contray, and in conso¬ 
nance with all our positive knowledge, it is simplest to assume that they pro¬ 
vide both the necessary complexity and the necessary specificity for develop¬ 
ment, while the two main gradients provide the difference between parts of 
the germ necessary for the start of localized qualitative differentiation and the 
activity of the dorsal lip the energy needed to set the proccps In action.” 

Polyploidy, 11. R. Gates {BriL Jour, ExpU BioU 1 (IP34), JVo. 2, pp. 155- 
1838).—This is a rather extensive review of the occurrence of polyploidy in 
plants and the lower animals, with special reference to its operation in the 
origin of mutations and to evolution. The chromosome numbers of many 
species of plants of certain genera are shown to be doubles, trebles, etc., of 
the chromosome numbers of other species In the same genus. 

Cytological studies in the genus Bnbns, A. E. Ia>nqlet {Amer. Jour, Bot., 
11 {19t4)t No, 4, pp. £|8-J883B, pin. 5, figs, 15), —study at Harvard University 
of the chromosome number and behavior in the pollen mother cells of various 
species and forms of Huhus, mostly of New England origin, indicated that 
Rubus spp. may be divided into two major classes as follows: (1) Diploid, 
in which the gametophytic chromosome number is 7 and the sporophytic 14, 
and (2) polyploid, including triploid, tetraploid, pentaplold, hexaploid, and 
octoploid. Many of the New England Rub! were found to be in the triploid 
group. The first class is characterized by a regular distribution of chromo¬ 
somes and pollen formation and the second class by a striking irregularity in 
chromosome distribution and irregular pollen formation, leading frequently to 
polycary and polyspory. The diploid condition is believed by the author to be 
indicative of a pure species and the polyploid of hybrid origin. The genus 
Kubus apparently contains a large proportion of hybrid forms, which have 
arisen by natural hybridization. R, neglectus, contained in the diploid group 
and known to be a hybrid form, is undoubtedly an exception to the general 
rule, leading to the statement that degeneration of the pollen grain Is not 
always associated with irregular mitosis, etc. The paper is abundantly il¬ 
lustrated. 

A genetic and cytological analysis of a section deficiency involving four 
units of the X-chromosome In Drosophila melauogaster, O. L. Mohb 
iZtschr, Jnduktive Abstain, u. Vererbungslehre, 5$ (1925), No, 38-5, pp. 108-252, 
pl, i, figs, 8).—^A mutation in D, melanogaster called Notch 8 is described, with 
the results of genetic and cytological tests on flies showing this character at the 
Christiania University. The cause of the mutation was attributed to a loss 
of that section of the X-chromosome from the locus 1.5 to 5.8. Flies having 
the deficiency in both chromosomes, as well as males with the deficiency, die. 
No crossing-over occurs in this region, but normal crossing-over occurs in the 
rest of the chromosome. Cytoioglcai examinations showed no fragments of 
chromosomes, though the same end of the two X-chromosomes may have been 
slightly different. No difference in length was observed, however. Gynan- 
dromorphs and mutations occurring during the investigation are also briefly 
described. 


2884—24-4 
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Studies in mammalian spermatogenesis.—IV, Tlie sex chromosomes of 
monkeys, T. S. Paintkb {Jour, ExpU Zool,, SB {1924), No, $, pp. 499-4^1, pU, 
5, /iff, 1), —^More detailed descriptions of spermatogenesis In the Rhesus macacus 
monkey and the Brown Gebus monkey are given than were previously noted 
(E. S. Rm 48, p. 471; 60, p. 825). Several drawings of the chromosome forma¬ 
tions are also included. 

The heredity of pattern color and other characters in pigeons [trans. 
title], W. Christie and C. Wreidt {Ztschr, Jnduktive Abstam, u, Vererhunffs- 
lehre, S2 {1923), No, 2-3, pp. 233-298, pis. 5, fiffs. 2).—The results are reported of 
three years* experiments dealing with the hereditary behavior of colors, n^ark- 
Ings, and other characters in pigeon crosses, mainly between the Norwegian 
Petenten and the Yellow Danish Tumbler. The Norwegian Petenten is a 
white pigeon with a dark red shield (wings except flight feathers), having a 
ruffling of the feathers around the back of the head (capped) and a ruffling of 
the feathers on the breast, a short beak (about 18 mm.), and brown iris color. 
The Danish Tumbler is self yellow In color, the feathering on the back of the 
head and breast are smooth, the average beak length is 22 mm., and the 
iris is white. 

The Yellow Danish Elster was used in crosses with both of the above 
varieties to study the inheritance of Elster markings, which are white wings 
and-abdomen, with the other parts of the body colored. The usual procedure 
in the experiments was to mate part of the FiS to produce PiS, and the rest 
were back crossed with the recessive parent. 

In regard to the heredity of pattern, which was not satisfactorily worked 
out in all details, the authors concluded that there were carried by the Peten¬ 
ten a recessive factor p causing a white head, neck, abdomen, and breast, 
linked with a recessive factor causing a white tail. Another independent 
recessive factor k was also responsible for a white head. The experiments 
conducted showed 28.8 per cent crossing-over between p and «». The Danisli 
Tumbler carried a recessive factor Sm which also causes a white tail. The fac¬ 
tors for color, which have been mainly worked out by other investigators and 
which are reviewed here, were A for dominant red, r for recessive red, d for 
dilution, w a basal factor for color, p for intensity of color, S a distribution fac¬ 
tor for color, 0 producing a hammered wing shield, and St a factor for speck¬ 
ling. Factors Ad and St are sex linked. The crossover percentages obtained 
between A and d by back crossing FiS to Yellow Danish Tumblers were 20 per 
cent and in the F^ 90.2 per cent, as compared with 38.7 per cent reimrted by 
Cole and Kelley (E. S. R., 42, p. 764). 

Further study of the factor p for intensity of color indicated that in crosses 
where equal numbers of intense and nonintense offspring should theoretically 
occur, there were significantly greater numbers of intense young produced 
during the first half of the breeding season of each year, with correspondingly 
less during the second half of 1820 and 1822, and practical equality in 1821. 
An hypothesis, based on the condition of the parents, was advanced in explana¬ 
tion. 

The feathering conditions causing the cap and the ruffling of the neck of 
the Norwegian Pententen were found to be recessive to the normal condition, 
the former agreeing very well with a single factor explanation, while the lat¬ 
ter was midway between the expectation on one and two factor hypotheses. 
Tim factor for the capped condition was designated as ru, while the single fac¬ 
tor kr was assumed to be responsible for the neck ruffling. Beak length was 
fouhd to be inherited as a quantitative character. In the Fi the medium 
beak length of the Danish Tumbler was incomplelety dominant to the short 
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beak of the Pententen. The small numbers inrolved did not allow for a 
proper analysis of iris color. 

Heritable characters of maize.—-XVIIt Intensified red and purple alen- 
rone color, A. 0. {Jour, Heredity^ 15 No, St pp, 119-123, fig.l)* — 

Evidence that certain blackish colors of the aleurone layer In corn (E. S. R., 50, 
p, 628) are produced by the combined action of a recessive factor, in, and the 
fundamental aleurone series A C R i, together with either Pr or pr, is reported 
from Cornell University. The normal allelomorph (/n) of this factor results 
in light shades of color. Two kinds of these blacks are recognized genet¬ 
ically, one a modification of light red and the other of light purple. They 
differ in the Pr pr factors and apparently the intensity of their color is due to 
the same gene, in. 

Some studies in the production of double blooms of stocks (Mathiola 
Icana annua), T. H. White {Maryland Sta, Bui, 259 {1923}, pp, 87-102, figs. 
3), —Studies of various factors that might be concerned in controlling the pro¬ 
portion of double and single flowers in the stock indicated that the character 
for doubleness is a hereditary one and in no manner concerned with environ¬ 
mental conditions such as soil, age of seed, location of the seed pod on the 
stalk, etc. 

It was found that planting in impoverished soil or the starving of potted 
plants did not increase the number of double blooms. No relation was observed 
between the position of the seed pod on the plant and the proportion of double- 
ness in the resulting flowers. A positive correlation was found between size of the 
seedlings and the character of doubleness, the larger seedlings usually contain¬ 
ing a greater number of double flowered individuals than did the smaller seed¬ 
lings. However, it is not deemed possible to select in this manner plants all 
of which possess the double flowering character. The planting in 1921 of seeds 
SMvetl in 1916 failed to result In any increase in the proportion of doublas, in 
fact the number of double flowered plants was not quite equal to that ob¬ 
tained with the same seed in 1910. A study of five florists’ varieties of the 
Colossal and seven of the Beauty tyi)e showed the former group to contain much 
the larger proportion of double flowering plants. 

Aberrant endosperm development as a means of distinguishing linkage 
groups in maize, R. A. Emerson {Amer, Nat,, 58 {1924), No. 656, pp, 272- 
277), —^Evidence from aberrant endosperm development (E. S. R., 47, p. 34) can 
probably be used to determine whether other aleurone and endosperm genes are 
linked or independently inherited, i. e., to determine whether their loci are in 
the same or in different (nonhomologous) chromosomes. 

On alleged seasonal variations of the sex-ratio in man, G. Bonnier 
{Ztschr, Induktive Abstain, u. Vererbungslehre, 32 {1923), No, 2-3, pp. 97-107, 
fig. 1), —Based on 2,816,821 births, as recorded by months from the official sta¬ 
tistics on the Swedish population from 1901 to 1917, the author found that the 
greatest numbers of births invariably occurred in March, with the small¬ 
est numbers in November, but no such definite relation to the sex ratio 
was found to exist from year to year, and the coefficient of correlation be¬ 
tween the sex ratio and numbers of births was only —0.020±0.070. It is thus 
concluded that the seasonal variations in the sex ratios are too small for signi¬ 
ficance and probably have no relation to the breeding season. The author also 
takes the opportunity to criticize the work of W. Heape dealing with the sex 
ratios of white and colored people in Cuba, in which a relationship between 
the seasonal rate of births and the sex ratios was reported. 

The chemotaxis of spermatozoa and its questioned occurrence in the an¬ 
imal kingdom, W. J. Dakin and M. G. 0. Fosdham {BHt Jour, Ewpt, Biol,, 1 
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^ 0 , 9, pp, 183-^00, ftps, —The results are reported of two series of ex¬ 
periments to determine whether any substance was secreted from ova of the 
Echinus esculentus to attract the spermatozoa. 

In the first experiment fine silk bags containing ova were placed in dishes 
in which sperms were present in sea water, and the concentration of the 
sperms in the vicinity of the ova was determined in samples of the sea water 
drawn into a pipette. It was found, however, that the tendency of the sperms 
to adhere in columns made these results unreliable. 

In the second series of experiments capillary tubes sealed at one end were 
filled with sea water, sea water containing crushed ovaries, sea water which 
had been filtered over ova, or unbroken pieces of the ovary or coelomlc fluid. 
Other tubes contained sea water plus small amounts of HCl, KCN, or quinin 
bihydrochlorid, and in other tubes the H-iron concentration was varied. These 
capillary tubes were placed in sea water suspensions of spermatozoa, and 
from a study of the numbers of sperms entering the tubes it was regularly 
found that there were many more entering the tubes containing the egg 
water. From this it w^as concluded that the esculentus eggs give off substances 
which tend to direct the movement of the sperms. 

In other experiments egg water from the species Bchinocardium oordatum 
had no Influence on the sperms of Echinus esoulmtus, and no chemotactic 
action was demonstrated between the egg water of Teredo navalis and the 
sperms of that species. 

Absence of prenatal effects of lens-antibodies in rabbits, J. S. Huxlet 
and A. M. Cabr-Saunders (Brit. Jour. Expt. Biol., 1 (1924), No. 2^ pp. 215-- 
248).—The results of experiments designed to repeat those of Guyer and Smith 
(E. S. R., 44, p. 566) are reported. The main differences in the experiments 
were that these were carried on with agouti and Dutch pattern rabbits and 
that the lens material was mainly intravenously injected into the fowls for 
the development of the antibodies, whereas albino rabbits were used in the 
prior experiments and the fowl injections were made intraperitoneally. 

The authors immunized 30 fowls to either rabbit or ox lens, and only 
serum from fowls giving a positive test for antibodies was used. The does 
were given varying doses of the serum from the eighth to the tenth day of 
pregnancy, followed by succeeding doses up to the twentieth day of pregnancy. 
Fourteen does received antirabbit lens serum, 5 antiox lens, and 10 both anti¬ 
rabbit lens and antiox lens serums. Fifty-seven young were obtained and their 
eyes examined both with and without the ophthalmoscope. The lenses were 
also dissected and compared. 

Twelve of the does produced no young. The eyes of the young born were all 
normal with two exceptiona In one there was an abnormal condition of 
the left side of the skull so that the eye was sunken in and covered by a flap 
of skin, the bones of the skull being twisted out of shape. The eyes of this 
Individual, however, upon dissection were found to be normal. The lens of 
anotlier rabbit dissected out some hours after death was found to exhibit a 
pyriform opacity with the broader end of the opaque area toward the center 
of the lens. The eyes of normal young were found to show a post-mortem 
opacity, but the usual character was not identical with that found in this 
case. 

The authors, however, concluded that *‘the results of treating the does with 
sensitized serum are therefore negative.” Some of the young from treated 
parents are now being mated Inter se for further results. 

IPor a study of the development of active immunity, rabbit lens was injected 
into 8 does and ox lens into 9 doea Six of these does died within a few minutes 
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from shock. The remaining were Immediately mated, after which one or 
more injections were given. No abnormalities In the eyes of the treated does 
or in the 17 young bom in 8 litters were observed. Serological tests indicated 
that the does produced lens antibodies, but in rather small amounts. After 
making a comparison of the results with those of Guyer and Smith, in 
which it is noted that the probabilities of modifying the eyes were equally 
good in these experiments, the authors state **that until (a) coincidence is 
excluded by a statistically signidcant number of successes and (b) something 
more is discovered as to the modus operand! of the antibody and in particular 
of the conditions of the failure or success of its action, it is not only unprofit¬ 
able but illegitimate to attempt to generalise from the data and to apply broad¬ 
cast the principles involved to evolutionary problems.*' 

The effect of different species' lens antisera on pregnant mice and rats 
and their progeny, G. F. Fxnult (Brit, Jour, Esapt. Biol., 1 No. 2, pp. 

201~^1S). —^The injection of pregnant mice at the School of Agriculture, Cam¬ 
bridge University, with antigen to rat, ox, and sheep lens produced by rabbits 
and fowls resulted in a considerable reduction in the size of litters, but no 
abnormal conditions of the eyes of the young resulted in either the offspring or 
the FiS produced by brother and sister matings. The antirat lens serum 
seemed to be most toxic to the mice. Normal young were also born to female 
rats injected for several weeks prior to pregnancy with rat lens which was 
designed to create active immunity. The authors suggest that it is difficult to 
raise defective mice and, therefore, that some of the mice which died may 
have been troubled with defective vision. As an opacity of the eye develops 
immediately after death, it was impossible to examine the dead Individuals. 

FIELD CBOFS. 

Present day agriculture, E. Bassi {Apricoltura d^Oggi. Piacenza: Carlo 
Tarantola, 1924, pp. XIX+58S, figs. 4). —^Thls volume describes the character¬ 
istics, environmental needs, varieties, cultural methods, and field practices in¬ 
volved in production, and diseases and Insect pests of the principal cereals, 
forage plants, and textile, oil, and root crops customarily grown in Italy. 

Grassland farming: Pastures and leys, W. J. Malden {London: Ernest 
Bonn, Ltd., 1924, PP* XXIV-{■314, figs. IIS). —Designed for the British farmer, 
this volume treats of the establishment and management of temporary and 
permanent pastures and meadows, discussing in some detail pasture plants, 
seeding and mixtures, renovation, fertilizing, irrigation, making hay and silage, 
grazing, harvesting seed of pasture plants, and breaking up pastures. De¬ 
scriptions and illustrations of pasture and meadow plants and of their seeds 
and the seeds of weeds common among pasture seeds are appended. 

The textile fibers, J. M. Matthews {Nmo York: John Wiley & Bom, Ino.; 
London: Chapman d Ball, Ltd., 1924, 4* rewritten and erd., pp. 

1053, figs. 411). —^This is a revision and enlargement of a work noted earlier 
(B. S. B., 82, p. 808). 

[Report of field crops work in Tennessee, 1916—1922], S. M. Bain, 
0. M. Watson, S. H. Essaby, and C. A. Mooebs (Tennessee Sta. Rpts. 1916, pp. 
IL 16; 1917, p. 9; 1918, pp. 8, 9, 10; 1919, pp. 5, 10; 1920, p. 16; 1921, pp. 7, 8; 
1922, pp. 7, 9, 10, 11). —^These pages give brief accounts of variety trials with 
com, cotton (E. B B, 60, p. 31), soy beans, sweet potatoes, and miscellaneous 
forage crops; source of seed tests with potatoes and cotton; and planting tests 
with corn (E. S. R., 42, p. 682) and sweet potatoes. The merits of Neal Pay¬ 
master com (B. S. R., 47, p. 632) are pointed out. 
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Breeding work and variety and strain tests with lespedeza (B. S. R., 45, p. 
131) are detailed. Liming was decidedly beneficial to the growth of the crop. 
The difficulty of handling flowers so small and delicate as those of Lespedeza 
striata and the botanical differences between the annual and perennial species 
are held to make successful hybridizing doubtful. Seed buried at different 
depths in the soil and under different moisture conditions were either decayed 
when taken up 18 months later or, if still firm, failed to germinate in the 
Incubator. 

Corn planted on land that had grown for two years com, lespedeza, sweet 
clover, and sweet clover and orchard grass averaged 48.2, 61.4, 79.9, and 69.6 
bu, per acre, respectively. Differences in favor of the legume plants were ap¬ 
parent during the growing season. 

The North American species of Aristida, A. S. Hitchcock ((7. S. Natl. 
Mus., Contrib. V. 8. Natl. Herbarium, 22 (1924), Pl- 7, PP- F///).— 

A revision of Aristida, one of the larger genera of North American grasses, Is 
presented. There are 60 species pertaining to Aristida in North America, 7 
of which are here described as new. 

Washington barleys, E. G. Schafek, E. F. Gaines, and O. E. Barbee (Wash¬ 
ington Col, 8ta, Bui. 181 (1924), pp, 4-25, figs. 6). —Descriptions and compara¬ 
tive yields are given for 23 varieties of barley tested during the years 1913- 
1923. The relative acreages and acre values of barley, wheat, and oats have 
been noted in a previous bulletin <B. S. R., 51, p. 37). 

The greater portion of the barley crop of Washington is grown in the south¬ 
eastern part of the State. Bearded 6-rowed spring barleys, exemplided by 
Beldl Giant, have excelled in tests at the station. The yields of Winter Club, 
the leading variety for fall seeding, have averaged 11.3 bu. per acre less than 
Beldl Giant during 10 years. White Smyrna, the best of the 2-rowed varieties, 
is not recommended because it yields 8.3 bu. less than Beldl Giant and has very 
weak straw. The naked varieties are low in yield and have weak straw and 
are not generally grown. Horsford, the foremost of the beardless barleys, pro¬ 
duces more grain per acre than any of the 2-rowed varieties. It yields less 
than Beldi Giant, but its stiffer straw and the absence of beards render It more 
desirable for hay. 

The 1923 cotton survey of the Salt River Valley, R. S. Hawkins, S. P. 
Clark, I. A. Briogs, and B. J. Showers (Arizona 8ta., Timely Hints for Farm¬ 
ers, No. 145 (1924), PP- iS, fig. 1). —Of about 98,000 acres of cotton in Maricopa 
County, Ariz., in 1923, 40,000 were in Pima and 58,000 in upland varieties. An 
increase of from 35 to 45 per cent in the cotton acreage is indicated for the 
Salt River Valley in 1924, with 72 per cent of the 1924 acreage being planted 
to Acala, 13 to Hartsville, 9 to Pima, and about 5 per cent to Mebane, with a 
very small acreage in Durango and other varieties. Tabulations show the 
comparative yields and time of maturity, effect of rates of planting on stands, 
and number of cultivations and irrigations for the above varieties when planted 
on six soil types of the region and their acre yields as affected by date of 
planting. 

Cotton growing in Australia, W. H. Johnson (Bui, Imp. Inst, [London], 21 
(1925), No. 4 , pp, 596-307).—The factors affecting cotton production in Australia 
are described, with notes on the characteristics of prospective cotton growing 
areas. The soil and climatic conditions in large portions of Queensland, north¬ 
ern New South Wales, northwest Australia, the irrigation settlements, and 
probably also in the Northern Territory are considered well adapted for cotton 
cultivation, but properly conducted experiments are needed to decide if the 
crop can be profitably grown on a commercial scale and to determine the best 
planting season and varieties for particular districts. 
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Studies in Gujarat cottons, Part H, M. h, Patel {hidia Dept. Agr. Mem., 
Bot. Ser., 12 {1924), ^9. 5, pp. [4}+185-^62, pis. S, figs. IS).—The present me¬ 
moir deals essentially with the second of the important varieties of Oossgpvum 
herbaceim of Gujarat, namely, that known as Broach deshi, or lalio, together 
with a critical consideration of the environment, chiefly climatic, of the cotton 
plant in Gujarat, and also with a number of other observations on the general 
botanical characteristics of O. herbaceum cottons. The inheritance of certain 
characters in Broach deshi cotton. Including length of intemodes on the main 
stem and monopodia, length of petioles of leaves on the main stem, number of 
monopodia, position of the first fruiting branch (sympodium) formed on the 
main stem, shedding of flower buds, flowers, and young bolls, early or late 
flowering, size and shape of the bolls, length of staple, seed weight, and lint 
index, is described, as well as the correlations between length of petioles and 
greatest breadth of leaf, weight of seed and size of boll, weight of seed and 
weight of lint on the seed, and weight of seed and length of staple in heavy 
seeded strains. A previous memoir (E. S. R., 47, p. 335) was concerned with 
Goghari cotton. 

The physical causes of the lustre in cotton, A. Adderley {Brit. Cotton 
Indus, Research Assoc., Shirley Inst. Mem., S {1924), ^o. 9, pp. 105^116, figs. 
10 ).—A method of measuring the luster of lint cotton is described, and the 
results of measurements on 16 samples of raw cotton from various sources and 
on 3 samples of mercerized cotton obtained by pulling down mercerized doubled 
yams are tabulated. 

The values of luster so determined were not found to be correlated with the 
length, hair weight per centimeter, diameter, or convolutions of the cotton, but 
were closely connected with the shape of the cross sections of the halra Cot¬ 
ton fibers which tend to be circular in section have a higher luster than fibers 
whose sections are flattened. This interpretation of the cause of luster appears 
applicable to raw cottons and to cottons mercerized under and without tension. 
The possibility of obtaining an increased luster on mercerized cotton is shown 
to depend upon improvements In the mercerlzation process or in the choice of 
cottons for mercerlzation. 

Belinting and recleaning cottonseed for planting purposes, J. E. Babr 
{U. 8. Dept. Agr. Bui. 1219 {1924), pp. 20, pis. 8, figs. 8). —Investigations were 
made to determine the effect of delinting at varying rates of cut on the per¬ 
centage of the seeds injured by the delinter saws, the appearance of the seeds, 
germination, planting capacity, and weight per bushel or volume of 30 lbs. in 
terms of a bushel. Attention was also given the factors involved in recleaning 
cotton seed. The cost of delinting and recleaning is shown, and the agricul¬ 
tural possibilities of delinted and reeleaned cotton seed are pointed out. 

Cotton seed may be delinted very closely with not over 1 per cent saw-cut 
injury, and from 100 to 150 lbs. of llnters per ton of seed may be removed with 
safety. When delinted at the high rate very little llnters or fuzz Is left on 
the seeds. 

Delinting greatly accelerates germination, reduces the weight of the indi¬ 
vidual seeds, increases the planting capacity, reduces the volume of cotton seed 
per unit of weight, and increases the weight per measured bushel. Although 
delinting does not reclean cotton seed, it is held a necessary prerequisite for 
recleaulng and grading cotton seed efficiently and economically. Average re¬ 
cleaned ginned seeds show little or no reduction in the percentage of light¬ 
weight seeds contained and slight improvement as to the inert matter removed, 
whereas recleaned delinted seeds are practically free of lightweight seeds and 
inert matter. The loss of good seeds in recleaning ginned seed is unnecessarily 
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heavy* while such loss in recleaning delisted seeds may be negligible. The 
total dockage or shrinkage in delinting and recleaning cotton seed varies with 
the condition of the seed as it comes from the gin. 

The British Oolambla potato, C. Tice (Brit, Columbia Dept Apr. Bui 86, 
rev, ed, (1984), pp. 64 j figs, 7P).—^Thls is a revision of a bulletin noted earlier 
(B. S. R.* 46* p. 281). 

Proceedings of the tenth annual meeting of The Potato Association of 
America (Potato Assoc, Amer. Proc,, 10 (192S), pp. 212, pis, 8, fig. 1 ).—report 
of the tenth annual meeting of the association (B. S. R.* 50, p. 398), held at 
Cincinnati in December* 1923* reviewing the activities of the organization and 
of its committees in 1923. 

Further studies in field plot technic in potato yield tests, P. A. Krantz 
(Potato Assoc. Amer, Proc., 10 (192S), pp. 174-^179 ).—Results of two years’ tests 
(B. S. R., 49* p. 832) under University Farm conditions at the Minnesota Ex¬ 
periment-Station gave evidence that replication is a much more effective means 
of reducing experimental error than an increase in plat size. While longer 
rows give somewhat lower probable errors than shorter ones, the use of rows 
of greater length than 2 rods does not appear to be justified. Replication 
proved to be an effective means of reducing the size of the probable error* and 
the agreement between the result obtained for as many as 16 replications 
agreed well with the mathematical expectation. 

Ecological factors affecting tuber-set in potatoes, E. V. Hardenbubq (Po¬ 
tato Assoc. Amer, Proc,, 10 (192S), pp. 105-172 ).—^The influence of certain en¬ 
vironmental factors on the setting of tubers on potatoes was studied ab Cornell 
University. 

Temperature is apparetly influential in determining stolon development* 
since plants grown at 68.6* F. produced an average of four more main stolons 
per plant, a greater weight of stolon per plant, and nearly four times the 
number of stolon branches per stolon as did those grown at 59.6**. Soil moist¬ 
ure between 17.7 and 23.2 per cent exercised a less marked influence than air 
temperature on tuber set. The influence of soil temperature was considered 
negligible. The results agree with those obtained by Clark (E. S. E.* 45* p. 
684), in that the number of tubers per hill was highest in the lighter soil in 
two localities. Also the weight per hill and per tuber were most favorable 
in the lighter soils. The tuber set per hill in potatoes planted May 31 was 
about the same for August 25, September 15* and October 6 harvests. With 
May 81, June 20* and July 10 plantings harvested October 6, the later plantings 
set fevfer tub^ dhd made lower yields. 

The of temperature on the potato plant, J. Bushnell (Amer. Soc. 
Hort. 8cL Proc., 20 (1925), pp. 507-510 ).—Humidity had no effect on the growth 
of the potato plants, whereas temperature had a striking influence, in a study 
under approximately controlled greenhouse conditions at the Minnesota Ex¬ 
periment Station. The maximum temperature at which Early Ohio potatoes 
produced tubers was between 20 and 28® C, (68 to 73.4® F.). The failure to 
produce tubers at 23® and above is attributed to^n increased rate of respira¬ 
tion, consuming the carbohydrates that at lower temperatures are stored in 
the tubers. 

Potato storage investigations during 1022—213, L. M. Mabble (Potato 
Asgoe. Amer. Proc., 10 (1925), pp. 179^84) observational study to deter¬ 
mine the effect of ventilation on potatoes stored under different conditions 
and the relationship between the humidity of the potatoes stored in bins and 
ttmai of the air in the storeroom was carried on by E, F, Hopkins at thp 
Marble Laboratory, Inc. The conclusicms reached may be summarised 
follows: 
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For long term holding, potatoes shoold be stored in crates or bags in a 
Tentilated room. Bin storage is not to be recommended on account of the 
danger of breakdown from rots and molds. Ventilation in the storage room 
will not prevent rot and mold appearing in unventUated bins and can not be 
depended upon to prevent the appearance of mold and rot in ventilated bins. 
Orates and bags should preferably be stored on a slatted false floor, with 
provision for free movement of the air underneath the false floor. The amount 
of ventilation required is that which will keep the potatoes dry. So long 
as the potatoes are dry, rots and molds do not appear. The variations of 
humidity in a storage room occuring when no effort is made to control 
humidity are not harmful to potatoes stored in bags and crates, and do not 
affect potatoes stored in bins. 

Some factors in storage, A. T. Evans and A. L» Busnunr {Potato Assoc. 
Amer. Proc,, 10 {192S), pp. 184--187), —^The cause of changes accounting for the 
difference in keeping quality as well as palatability between early and late 
varieties of potatoes was studied at the South Dakota Experiment Station. 
Tables show the contents of moisture, sugar, and ash, loss of weight, and 
transpiration of water and carbon dioxid in the Early Ohio, Irish Cobbler, 
Carman No. 3, and Rural varieties. Moisture was found to be the prime factor 
in decay, with temperature secondary. If moisture was removed as fast as 
formed no rots occurred. 'When a car of potatoes was shipped from Water- 
town, S. Dak., to Chicago, the moisture was reduced about 16 per cent in the 
end supplied with stone lime. 

The pollination of rice ttrans. title], P. F. R. Heidk (Dept, Landb.j Nijv, 
en Handel [Dutch East Indies], Meded. Alg. Proefsta, Landh., No. 15 {1923), pp. 
49, pis. 2, fig. 1).—Varieties of rice exhibit open, closed, and variable pollination 
subject to climatic factors. Studies reported in this publication indicate that the 
large majority of the rice varieties of the Netherlands Indies probably belong 
to the latter group, generally showing autofecundation in dry, sunny weather 
and cross-pollination with cloudy, moist weather. With open pollination, fertili¬ 
zation in the periphery of the panicle is more complete than in the interior, 
whereas with closed pollination this difference is much less marked. In the 
lower third of the panicle of almost all varieties fertilization is said to be 
below the average for the whole panicle, the lower part showing more empty 
glumes and more dropping. An average of about one-fourth of the panicle does 
not set, not considering the loss caused by attacks of parasites. Observations 
made in the Padang Uplands (Sumatra) and in Java show that the causes 
of the failure of flowers to set must largely comprise external conditions of 
nutrition and not insufficient fertilization. 

Experiments with sugar beets in Tncamdn, W. E. Caoss (La. Planter, 72 
{1924), ^os. 10, pp, 192,193; 11, pp. 212--214)* —Investigations with sugar beets 
in Tucum&n since 1917, including varietal, fertilizer, cultivation, and storage 
tests and analyses, are described, with comment on the possibilities of the 
crop in the region. ^ 

Leaving the beets in the fleld for about 10 days after removal from the soil 
resulted in a slight increase in sugar content. Stable manure tended to give 
an increased yield of beets, which were of lower sucrose content, a result 
analogous to that obtained in experiments with similar fertilizers on sugar 
cane. Lime seemed to increase the yield of beets without affecting their sugar 
content The larger beets were generally poorer in sugar than the smallei 
ones. The effect of storage was to produce a certain loss in weight of the 
beets, due to evaporation, with a more or less proportional increase in sugar 
content 
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Lodging of sugar cane [trans. title], J. M. Geerts {Arch. Buikerindm. Ned¬ 
erland. Indi^, SI {192S), No. 22, pp. 518-^22 ).—^The causes of lodging of sugar 
cane are explained and preventive measures are discussed, reference being 
made to the work of Douglas and of Houtman (E. S. R, 87, pp. 443, 444). 

Basal, middle, and top portions of standing stalks of D1 52 cane grown in 
Goedo were found to contain 17.81, 18.55, and 15.4 per cent of sugar, respec¬ 
tively, whereas corresponding parts of fallen cane had 14.02, 15.89, and 12.26 
per cent. The average purity of standing cane was 91.15 per cent and the 
sugar content 17.81, and that of the lodged stalks 85.87 and 14.1 per Qent, 
respectively. Some varieties, viz, 100 POJ, are said to be more predisposed 
to lodging than others, while EK 2 and DI 52 exhibit this tendency in a much 
smaller degree. 

Influence of fertilizens on the yield and form of the sweet potato, L. G. 
SCHEBHXBHOBN {Amcr. Boo. Hort. Bci. Proc., 20 (1928), pp. 162-165 ),—Results 
obtained at the New Jersey Experiment Stations showed organic sources of 
nitrogen to be superior to minerals for sweet iwtatoes, tankage having the 
greatest influence on yields of marketable stock. An increase in yield followed 
increase of potash up to 8 per cent and a decline with 10 per cent or more. 
A comparison of analyses on high, medium, and low yielding plats shows that 
as the nitrogen increased and the potash decreased the yield of marketable 
tubers fell, whereas with the potash increased to 8 per cent and the nitrogen 
reduced to 2 or 3 per cent a decided increase in yield resulted. Phosphoric 
acid seemed to play a small part in the production of sweet potatoes. 

The influence of potash on form is indicated by proportions shovfing the 
relation of length to diameter. Average measurements on sweet potatoes from 
plats receiving In addition to 3 per cent nitrogen and 8 per cent phosphoric 
acid, 0, 4, 6, and 8 per cent potash, gave respective proportions of 6.9:1.66, 
5.6:2.06, 5.39:2.24, and 5.47:2,19. The effect of application of nitrogen was 
shown by the following proportions; 2 per cent nitrogen, 5.83:2.09 ; 4, C: 2.05; 
6, 6.11:2,14; 8, 5.64:1,87; 10, 6.06; 1.92; and 12 per cent nitrogen, 6.8:1.93. 

Effect of certain sodium and potassium salts on sweet potato production 
In eastern Vir^nla, T. C. Johnson, H. H. Zimmeblby, and F. W. Geise ( Amer. 
Boc* Hort. Bci. Proc.^ 20 {1928), pp. 155-162 ).—In experiments carried on by the 
Virginia Truck Experiment Station, sodium chlorid applied at rates of from 
500 to 2,000 lbs. per acre as a top-dressing resulted in distinct Increases in the 
yield of sweet potatoes, with 1,000 lbs. appearing to be the optimum applica¬ 
tion. No relation was apparent between resultant yields of sweet potatoes from 
plats top-dressed with either sodum chlorid, potassium chlorid, sodium sulphate, 
or potassium sulphate, and the individual elements or combination of elements 
composing the salts. Since all the salts used as top-dressers gave decided in¬ 
creases in yield over the untreated plats they seemed to exercise some common 
influence, as manifeilted by an apparent increase in the rate of carbohydrate 
metabolism. 

The bloonod&g of wheat flowers, C. E. Leiqhtt, and W. J. Sando {Jour. Affr. 
Beteareh [U. B.h 37 il92i), No. 5, pp. 281-244, figs. 2 ).—Observations on wheat 
flowers, reported in this ccmtrlbutlon from the Bureau of Plant Industry, 
U. 8. D. A., were made primarily to obtain additional information (E. S. R, 41, 
p. 440) on the effect of mctemal factors on blooming. 

Heads on wheat plants of the I'ultz type growing in the open at Washington, 
B. 0.* were under practically continuous observation throughout their blooming 
peifods end nearly ail of their flowers were observed to bloom. The time le- 
quhM for a wheat flower to open fully and the anthers to assume a pendent 
posltimi varied considerably but averaged 8.6 minutes for 25 flowers, while 
the time from beginning of Opening to complete closing averaged 26JS minutes. 
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Of all flowers under observation, 86.2 per cent bloomed during daylight, 6.9 
during twilight, and 6.9 per cent during the night 

In most of the heads blooming began in the lower half of the uppermost 
third of the head, the lowest flower in the spikelet usually blooming first and 
the others following In order from lowest to highest, usually on successive days, 
although two flowers in the same spikelet sometimes bloomed on the same day. 
Some of the upper flowers in certain spikelets bloomed before the lowest or 
lower flowers In other spikelets, depending on their position in the head. 

Blooming on different heads extended over periods from about 101 to about 
123 hours, a maximum of 25 flowers on one head blooming in a day. Periods 
of intense and reduced blooming alternated throughout the day, the time of 
their occurrence de{)ending to a considerable extent on temperature, rainfall, 
and sunshine. Blooming was observed at temperatures ranging from 56 to 
78® P., inclusive. 

The percentage of seeds set in the spikelet decreased from the lowest to the 
highest position, little difference existing, however, between the first and second 
positions. 

In additional experiments at Arlington, Va., flowers submerged in water 
were observed to open without dehiscence of the anthers. Full and apparently 
normal blooming occurred in continuous darkness. Temperatures of 55® and 
below checked blooming in certain flowers, although pollen was discharged 
from anthers of flowers, previously opened, when the temperature was reduced 
as low as 52®. 

Inspection of agricnltural seeds, E. G. Paounx it al. {Indiana 8ta. BtU. 
27d (1924), pp. 72, figs, 5).—The purity, germination percentage, and hard seed 
and weed seed content are tabulated for about 900 ofllclal samples of agri¬ 
cultural seed obtained from seed merchants in 1923. 

HOETICULTTJEE. 

Seventy-live years of American horticulture, J. H. Gouxley (Amer, 8oo, 
Hort, Soi. Proc., 20 (1923), pp. 257-268), —In this, the presidential address de¬ 
livered before the American Society for Horticultural Science at Cincinnati, 
in December, 1923, the author reviews the progress of American horticulture 
during the preceding 75 years, pointing out the various important events 
which have led up to the present period of constructive research. The period 
of 75 years is divided into three distinct eras, as follows: (1) amateur from 
1848 to 1880, (2) variety testing from 1880 to 1900, and (3) research from 
1900 onward. 

Description of some commercial varieties of cabbage (Brassica oleracea 
capitata) [trans. title], F. Kotowski (/iocar. Nauk Rolnicz,, 10 (1923), No. 3, 
pp. 343-469, fig. 1). —In a biometrical study of several varieties of cabbage car¬ 
ried on as a preliminary step to breeding operations, it was found that certain 
varieties are much more uniform than others. 

Changes in quality and chemical composition of parsnips under various 
storage conditions, V. R. Boswixl {Maryland 8ta. BvX. 238 (1923), pp. 61--86, 
fig9. 8 ).—^Studies of a quantity of parsnips, part allowed to remain in the field, 
part held in artificial storage at 20 and 34® F., and part stored in an ordinary 
cellar, indicated that roots may be rapidly brought to a state ci high table 
quality by placemmit in cold storage at from 32 to 84®. At 84® openly exposed 
roots attained in 16 days a sucrose content and eating quality similar to that 
obtained by fi^d roots in slightly over two months. The hydrolysis of starch 
and other polysaccharide and the consequent accumulation of sucrose proceeded, 
much more rapidly in the 34® chamber than in the field or in the cellar. In 
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roots stored at 20*" solid freezing occurred, chemical changes progressed very 
slowly, and decay set in shortly after remoral from the storage, necessitating 
the almost immediate nse of the roots. 

The packing of parsnips in moist pine sawdust hastened sucrose accumula¬ 
tion in cellar stored roots and conserved moisture, hut, as in the 84* chamber, 
this treatment imparted a bad flavor to the product In the 84*" chamber 
the sawdust apparently inhibited a maximum accumulation of sucrose. 

In general conclusion, the author points out that the marketing period and 
the commercial value of the parsnip crop may be increased by early fall har¬ 
vesting and placement in storage at temperatures of from 82 to 84"* for a 
period of three weeks. The improvement in eating quality of the parsnips 
subsequent to exposure to low temperatures is due for the most part to the 
accumulation of sucrcm. 

The fruiting habit of the squash, W. T. Tapley (Amer. fifoo. Hort Soi, 
Proc.t 20 {1929), pp, 912-^19), —Records taken at the Minnesota Experiment 
Station upon the date of appearance of pistillate blossoms in several squash 
varieties and upon the weight and dimensions of squash developing from such 
blooms indicated a direct correlation between the weight of the squash and 
the number of days from the planting of seed to the opening of the blooms. 
For Kitchenette Hubbard the coefficient of correlation was 0.917±0.009, for 
Hubbard strain No. 23 0.726±0.02, for Delicious 0.539±0.022, and for Quality 
0.810±:0.026. In varieties producing large fruits, from 15 to 80 lbs., the de¬ 
crease in weight of the resulting squashes amounted to 1 lb. per day for delay 
in fertilization of the flowera The percentage of pistillate blooms that de¬ 
veloped into mature fruits varied from 5.5 per cent in the Banana variety to 
48.7 per cent in the Kitchenette Hubbard . Yield was found to depend, among 
other factors, upon the production and fertilization of a large number of early 
blossoms. 

Insecticides and fungicides, 1023, J. M. Babtlett {Maine 8ta, Off, Insp. 
110 {1929), pp. 58-dd).—In a like manner to that of the preceding year (B. S. 
R., 49, p. 288), the results of analyses of insecticides and fungicides received 
from the State commissioner of agriculture in 1923 are presented. Brief notes 
are given on various fungicidal and insecticidal materials. 

Experiments in the propagation of fruit tree stocks, G. E. Yebkes {Amer, 
8 oc. Sort, 6oi. Proc., 20 {1929), pp. 241-2U). —Following a brief discussion of 
the fruit stock situation throughout the country and the need of more uniform 
stocks, the author describes a method of root propagation which has been 
successfully utilized at the U. S. D. A. Horticultural Field Station, Bell, Md., 
for vegetatively reproducing selected Malus, Pyrus, and Prunus stocks. 

The largest number and the best rooted plants were obtained when l-year-old 
trees were utilized as material. Cuttings made at planting time were found 
to be as successful a&i those which had been cut earlier and allowed to callus 
in storage. In respect to size, pieces ranging ^ to ^ in. in diameter and 
from 2 to 2^ in. in length were most successful. The cuttings taken from 
near the root collars were about as good as those of comparable size taken 
further out iiOaf buds formed at the primal end and roots at the distal end 
of cuttings, Irrespective of the imsttion in which the cutting was placed in 
the soil. However, an upright position, with the top Just below the ground 
level, favored the best developmimt By making smaller cuttings and utiliz¬ 
ing an unheated propagating house, the author secured in a single season a 
mazlmum of 66 plants from a l-year-old seedling tree. Plants from toot cut- 
averaged larger at the end of the flrst growing season than did seedlings 
of ilie same species. 
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Contiibiitira to the physiology of grafting [trans. title], G. Rivx2bb and G. 
PiCBARD (Jour, 80 c, Natl. Hort. France, 4 . ser., 25 (1924), Mar., pp. 101^105).-- 
As a resnlt of chemical analyses of CalvlUe Blanc apples from trees worked 
directly on Paradise roots and from trees double worked on Apl Rose and 
Paradise, the authors report that the fruit of the double worked trees whs 
richer In sugars. In addition, it was found that the shape of the fruits was 
influenced by the double working. 

Rxperiments in storing fruit [trans. title], N. Esbjebq and E. Holtkn 
(Tideskr. Flanteavl, 29 (1925), No. 5, pp. 829-^94, figs. 4).—Investigations begun 
In 1918 upon various factors concerned in the keeping of fruit led to the gen¬ 
eral conclusion that apples and pears will keep much longer in artificial than 
in natural storage provided the fruit is stored promptly after harvesting. The 
keeping capacity of fruit, irrespective of the character of the storage, was 
found to vary from year to year. Ventilation of the storage chambers im¬ 
proved the keeping capacitiea Apples maintained their natural flavor during 
protracted storage better than pears, which, unless picked just at the proper 
stage of maturity, soon became decidedly inferior. Bonne Louise d*Avranches, 
Doyenne du Comicd, and General Tottleben pears were found to be particu¬ 
larly good keepers in respect to maintenance of flavor. Scabby fruits did not 
keep well, the fungus injuries affording an entrance to decay organisms. 
While fruits wrapped In tissue paper kept no better than unwrapped fruits, 
they were of finer appearance. Dry powdered peat proved an efllcient preserv¬ 
ative, fruits packed therein keeping approximately one month longer than 
untreated specimens. In fruit from a single tree, the larger sizes did not 
keep as well as the smaller. Large, over-sized fruit from young trees kept 
very poorly. The paper is accompanied by a brief English summary. 

The set of apples as affected by some treatments given shortly before 
and after the flowers open, A. J. Hbinicke (Amer. 800 . Hort. Set. Proc., 20 
(1928), pp. 19-25 ).—^The striking Increases in percentage of blossoms to set fol¬ 
lowing the ringing of limbs (approximately 3 in. in diameter) of sod-grown, 
moderately vigorous trees Just previous to the opening of the flowers is ex¬ 
plained by the author as due to the inability of nitrogen to pass upward past 
the ring, to the accumulation of carbohydrates above the ring, and the conse¬ 
quent upset in the carbohydrate-nitrogen ratio. When 10 Iba of nitrate of 
soda were applied beneath one-half of the tree just after the ringipg of the 
branches, the maximum set of fruit occurred in those limbs which were both 
fertilized and ringed, next on fertilized unringed limbs, and least on the con¬ 
trol limbs. It is thought likely that nitrogen applications, by increasing vege¬ 
tative development, increase the water-conducting capacity of the wood and 
the ability of the tissue to utilize water economically. 

Rather disastrous results were obtained on certain branches where subse¬ 
quent to the usual ringing the younger xylem was cut through to a depth of 
0.5 to 0.75 in. As a result the set of fruit was greatly reduced, in some in¬ 
stances being entirely inhibited, and the limbs above the wounds were forced 
to struggle to maintain their foliage, thus showing the importance of an 
abundant water supply at the critical stage of fruit setting. Reference is 
made to an earlier noted paper by the author on the same general subject 
(B. S. R.. 88, p. 745). 

Strawberry breeding at the Ontario Horticultural Experiment Station, 
W. J, Stbono ( 8 ci, Agr., 4 (1924)^ No. 7, pp. 817-282).--Tabulated data are 
presented showing strawberry crosses made at the station from 1913 to 1915, 
together with the number of seedlings grown from such crosses and the num¬ 
ber of seedlings which appeared promising In 1920. 1922, and 1923 tests. 
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Marked differences were noted in the ability of parents to yield promising seed¬ 
lings, the Early Ozark being one of the most successful varieties utilized. 

Preliminary report on grape breeding in Maryland^ E. G. Auchteh and 
W. E. Whitehouse (Amer. Soc. Mart, Sd, Proc., 20 (192$), pp. 114-116). —Ob¬ 
servations on approximately 1,200 grape seedlings raised from open and con¬ 
trolled pollinations indicated that artificial hybridization is the better method of 
procuring desirable seedlings. Diamond, Brighton, Clinton, and Winchell 
showed the most promise as parents. In resi)ect to inheritance of fruit color, 
blue was apparently dominant over red. Unexpected results were obtained in 
utilizing Winchell, a white-fruited variety, as either pollen or ovule parbnt, 
the factors carrying white being strongly dominant over reds and blues except 
in the case of Campbell X Winchell, in which cross 75 per cent of the seedlings 
were blue. 

Orape culture in Connecticut, W. H. Dabbow (Conn. Agr. Col. Ext. Bui. 
69 (1924), PP* Id, figs. 3). —General information is presented upon propagation, 
planting, culture, pruning, spraying, varities, etc. 

Varieties of coconuts, P. A, Stookdale (Trop. Agr. [Ceglon], 62 (1924), No. 
4> PP- 204-209, pis. 11). —Observations and measurements upon the fruits of 19 
strains of coconuts found growing on an estate in Ceylon showed characteristic 
differences, especially in respect to size, shape, and the proportion of husk to 
edible parts. 

Tea in ^apan, C. R. Habler (Indian Tea Assoo., Sd. Dept. Quart, flour., 
1924, No. 1, pp. 1-4^f Pl<* 4)- —^This is a presentation of information obtained as 
tlie result of a personal survey of the tea-producing industry of Japan., 

Almond hybrids, M. J. Heppner (Amer. Nut Jour., 20 (1924)f No. 5, p. 76 ).— 
Preliminary observations on almond seedlings developed by the University of 
California with a view to securing better and later blooming varieties revealed 
trees, possessing promising qualities, such as resistance to red spider, high 
quality of nuts, late blossoming tendencies, and precocity in bearing. 

Filberts in western Washington, H. D. Locklin ( Western Washington Sta. 
Bimo. Bill., 12 (1924), No. 1, pp. 18-22, fig. I).—General suggestions are pre¬ 
sented concerning soils, planting, culture, pruning, varieties, pollination, propa¬ 
gation, harvesting, marketing, etc. 

Practical dower gardening, K. M.-P. Cioud (New York: Dodd, Mead d Co., 
1924, PP- [1011+251, pis. 16). —Popular information is presented upon the culti¬ 
vation and characteristics of the more common perennial garden plants. 

Cultivated irises (Les Iris Cultivds. Actes et Comptes-Rendus de la Con- 
fdrence Internationale des Iris, 1922. Paris: Soc. Natl. Hort. Prance, 192$, pp, 
22$, pis. 10, figs. S). —In this book, containing the proceedings of the First In¬ 
ternational Conference on the Iris, held in Paris in 1922, there are included im¬ 
portant papers, some by American authors, upon the breeding, botany, and his¬ 
tory of the iris. - ^ 

Roses for all Amertcan climates, G. C. Thomas, jr. (Neto York and London: 
MacmiUan a Co., 1924, PP- XII+251, pis. 24, flffs- 2).—This text, Illustrated in 
part by colored plates of dowers, presents general information on rose culture 
in different sections of the United States, laying particular emphasis on the se¬ 
lection of varieties suitable to local rnivironments. 

The American rose annual, 1924, edited by J. H. McFartand (Barrisburp, 
Pa,: Amer. Bose Soc., 1924, pp. 200, pis* 22, figs. 7).—As usual (B. S. R., 49, p. 
748), this annual contains articles from various parts of the world relating 
to rose growing, varieties, breeding, etc. 

iSwo papers, the drst entitled Rose Hybridization for Amateurs, by M. Bilon 
(pp. 29-42), discussing the technique of rose breeding operations, and the 
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second Breeding Hardy Boses for Northeastern America, by A. O. Fraser (pp, 
83-36), a preliminary report upon rose breeding activities at Cornell University, 
are of special significance. 

FORESTEY. 

The scientific background of the forest policy of the United States, 
W. B. Greeley (Science^ 59 (1924)^ No. 1554* PP* 449-452). —In this address, de¬ 
livered. before the National Academy of Sciences, Washington, D. C., in April, 
1924, the author reviews the present status of forestry investigations in the 
United States and points out the need of a comprehensive and impartial survey 
of the entire problem with a view to tlie guidance of future activities. 

Idle land and costly timber, W. B. Greeley ((/. <S. Dept, Agr,, Farmers* BuL 
1417 {1924)t PP* 11+22, figs. 9). —^Tbis is a general review of the forestry situa¬ 
tion in the United States, emphasizing the fact that a real timber shortage 
already exists in certain parts of the country due to the failure to replant cut¬ 
over lands and to the almost prohibitive costs of lumber brought in from 
great distances. The author suggests that the situation can best be met by 
public and private tree planting, by control of fires, lowering taxes on growing 
timber, increase of publicly owned forests, and the stimulation of education 
and research. 

[Report of the] division of lands and forests (N. Y. State Conserv. Comn. 
Ann. Rpt., IS {1925), pp. 117-178, pi. 1, figs. 28). —^This, the usual annual report 
(E. S. R., 48, p. 730), presents information on alterations in area, recreational 
development, reforestation activities, fire prevention, and insect and disease 
control. Approximately nine million forest trees were distributed during the 
year for planting. 

Annnal report on the forest administration of Nigeria for the year 
1922, H. N. Thompson {Nigeria Forest Admin. Ann. Rpt. 1922, pp. 24 )*—^The 
usual annual statement (E. S. K., 49, p. 143). 

Progress report on forest administration in the Northwest Frontier 
Province for the year ending Slst March, 1922, E. A. Greswell {North¬ 
west Frontier Prov. Forest Admm. Rpt., 1921-22, pp. [11]+19+ZXVII). —This 
report contfilns administrative data for the year ended March 81, 1922. 

Alforf^tation as a means of combating fioods [trans. title], C. Reverdy 
(In Congr^s de VEau, 1925. Compte Rmidu des Travaux, Montpellier: Ron-* 
m^gous d D4han, 1925, pp. 55-74)* —In a general discussion of the advantages of 
forest cover in preventing disastrous floods, the author points out that a forest 
soil, unlike a barren soil, does not receive all the falling rain, a part being 
absorbed by the leaves, branches, and trunks of the trees. On barren soils, run¬ 
ning water carries off all particles of movable material, while in forests these 
particles accumulate and form a thicker and more water-retaining cover. 
Streams from barren mountain land carry away valuable soil and humus to the 
sea. 

Early development of white and red pine plantations, B. C. Hawley 
{Jour. Forestry, 22 (1924), 5, pp. 275-281).—A study of sample plats of 

white and red pine located on the watershed of the New Haven, Conn., Water 
Company Indicate that on the soil type (old pasture) used in the investigation, 
red pine is not only able to make a more rapid diameter and height growth 
but is also more resistant to insect and fungus pests than white p|ne. In ad¬ 
dition, records of trees surviving at the end of 14 years showed 84 per cent for 
the red and 73 per cent for the white pine. The white pine was capable of 
making a greater growth in a single year, but, because of susceptibility to 
weevil injury, was surpassed by the red pine, which maintained a uniform rate 
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of development Spaced 6 by 6 ft, the trees sulfered little from competition 
until the end of their tenth year. Birches and alders springing up in the pine 
plantation were removed. 

A silvical comparison of the Pacific coast and Rocky Mountain forms of 
western yellow pine, C. F. Kobstian (Amer. Jour, Bot, 11 (1924), No* d, pp. 
318S24, fig. i)*-—A careful comparison from a silvicultural viewpoint of the 
Pacific coast and the Rocky Mountain forms of western yellow pine showed 
sufficient characteristic differences to enable the forester to distinguish two 
forma The seeds of the Pacific coast, or ponderosa, form were character¬ 
istically larger and slower to germinate than those of the Rocky Mountain, or 
scopulorum, form. The ponderosa seedlings grew more rapidly and developed 
better root systems and larger aerial portlona Decided and characteristic dif¬ 
ferences in color were noted in the leaves and bark of the young seedlings, and 
the Rocky Mountain form showed an earlier tendency to form terminal buds, 
In older trees the two forms were distinguished by differences in the length of 
the leaves, in the size and color of the cones, and in the color of the pistillate 
flowers. Upon crushing, the leaves of the ponderosa form were found to yield 
a pleasant, resinous fragrance, in contrast to the stronger, less pleasant, terebin- 
thin odor of the scopulorum leaves. 

Age determination and adventitious roots in Norway spruce [trans. 
title], O. Heikinheimo (Commun. Inst Quaest Forest Finland. No. 2 (1920), 
pp. 50-f-d, figs. 11). —^Age determination was found much more difficult in Nor¬ 
way spruce than in Scotch pine, accurate records being obtainable only with 
young age classes. In older age classes the age could not be estimate within 
from 5 to 20 years of the actual value, and under poor environmental condi¬ 
tions in northern Finland estimates could not be made accurately within from 
30 to 100 years. Difficulties in estimating the age of Norway spruce are said 
to be due to <1) the frequency of adventitious roots, (2) the height of the 
taproot, which causes the root crown to be moved upward from its original 
position, (3) the slow height growth during young age upon poor soils, and 
(4) the Irregular formation of annular rings at the root crown. 

The lopping of Norway spruce [trans. title], O. J. Lakabi (Oommun. Inst 
Quaest Forest Finland. No. 2 (1920), pp. 384-5, pU. 8). —Observations upon nor¬ 
mal trees and upon trees whose side limbs were lopped off during the first 20 
years of their life showed that, while this treatment had no immediate effect 
on height growth, the ultimate development of the trees was seriously affected. 
Diameter growth was appreciably influenced, subsequent development being 
reduced by from 30 to 50 per cent. In respect to branch development, pruned 
trees were comparable to shaded and understory growth. The volume incre¬ 
ment following lopping was reduced, In general, about one-half. Although the 
crown of the tree was able to recover subsequent to lopping, the proportion 
of branches to the 'iplume of the trunk 12 to 18 years later was generally less 
than before the treatment. The pruning wounds afforded a ready point of 
entrance for various trunk-destroying fungi. 

Injury to vegetation in the vicinity of sine refineries [trans. tide], B. 
Rosseels (Bui. Soc. Cent Forest Belg., SI (1924), No. 4, PP* 202-214). 
erection in 1905 of zinc and lead refineries within 400 meters (1,312 feet) of 
a Scotch pine forest was followed in a very few months by practical cessation 
of growth, soon followed by a ^burning of the needles and the death ot the 
entire trees. At the m]kd ot six years 80 hectares (74.1 acres) of forests had 
been completely destroyed* 

l^dlesof the nature of the injury indicated that it was due to su^hur dioxid, 
which* entering the leaves thromh the stomata* was transformed into sul- 
phnrcnis and thence into sulphuric add, the latter destroying the protoplasm 
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and espeeially injuring the chloroplaats. The leaves and flowers wAre ob¬ 
served to be particularly sensitive. Along with the sulphur dioiid, there es¬ 
caped from the refineries various compounds of lead, zinc, and arsenfCt which, 
falling upon vegetation, aggravated the injuries. In respect to susceptibility 
to injury, the silver fir, Norway spruce, Scotch pine, beech, and hornbeam are 
classed as very susceptible; the oak, birch, and linden as susceptible; the larch, 
maple, ash, alder, and willow as resistant; and the poplar as very resistant 

DISEASES OF PLANTS. 

Report of the botanist, S. M. Bain (Tonneasee Sta, Rpt 1916 pp. 10, ID *— 
In briefly reviewing the work of the botanical department, the author reports 
experiments in which apple and pear seedlings were Inoculated with pure 
cultures of the pear blight organism to determine resistance to the disease. 
Out of several thousand seedlings so tested, a few were obtained that remained 
free from the disease, and these were to be subjected to further investigation. 

The clover anthracnose caused by Colletoiriohum trifoUi is reported much 
less prevalent in Tennessee than formerly. This is thought to be due either to a 
natural resistance in the clover grown in the State or to the wide use of a 
resistant strain produced at the station and reported upon previously (E. S. 
R., 28, p. 746). 

Experiments for the production of a variety of tomatoes resistant to blight 
are briefly outlined. 

Report of the plant pathologist, O. D. Shebbakoff (Tennessee 8ta. Rpt. 
1922, pp. H^19 ).—^Brief accounts are given of studies on wheat deterioration. 
Preliminary examination indicates that in Tennessee root rot of the plants is 
probably due to certain fungi, among which a species of Helmlnthosporium 
is considered the most important Field and greenhouse experiments are in 
progress to determine whetlier there are any varieties of wheat adapted to local 
conditions that are resistant to root rot The principal causes of wheat 
deterioration are said to be leaf and stem rust, scab, and root rot 

In connection with studies of Fusaria of economic plants in Tennessee, the 
author compared different methods of testing com seed to determine their 
efliciency in ascertaining the relative freedom of the seed from fungi. In 
connection with this study the author found a method by which the practical 
freedom of com seed from external and internal contamination of fungi could 
be obtained. The seed is first soaked in water at room temperature from 12 
to 24 hours, after which it la placed for 10 minutes in water, the temperature 
of which is constantly maintained at 131* F. The seed is then removed and 
after a thorough cooling is dipped for 20 minutes in a 1 to 1,000 solution of 
corrosive subllmata With this treatment the author was able to obtain seed¬ 
lings that showed 97.5 per cent freedom from fungi as compared with less than 
SO per cent when treated with corrosive sublimate alone. 

A field trial was made of samples of corn tested by different methods, but 
the data regarding stand, root rot, and yield did not show any consistent dif¬ 
ference, either as to the sources of the seed or the methods of treatment It 
is believed, from the results of this experiment, that the seed would be con¬ 
sidered very good, 

A preliminary account is given of investigations on crown gall control in 
fruit tree nurseries, in which an ^ort was made to determine the value of 
effective disinfection of the grafting materials, accompanied by sanitary meas¬ 
ures in making and storing the grafts, upon crown gall in the trees produced 
D^om the grafts. Oerrosive sublimate, 1 to 1,000, for 20 minutes, was the only 
disinfectant used. After budding or grafting the trees were planted, and an 
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examiifttlai showed that the Barly Harvest apple trees, produced from treated 
grafts, had Over 90 per cent of crown gall, while the trees of the variety Yates, 
under the siW^^treatment, showed 50 trees healthy and only 6 with crown galL 
It is be^esidPIftiat there was internal infection of the scion wood on Blarly 
Harvest^ on the Yates the infection was from external sources. 

It is con«i!ed that disinfection and sanitary measures are not sufficient to 
control crown gall on Early Harvest apple trees. 

Factors Influencing the pathogenicity of Helminthosporium sativum, L. 
Dosdall (Minnesota 8ta, Tech. Bui. 17 (19^8), pp. $^48, pis. 6, figs. 7).—Stud¬ 
ies are reported on the relation of temperature to the growth of ff. sativum, 
to germination, infection, and development of the disease; the relation of H-lon 
concentration and temperature to spore germination; and the influence of soil 
type, moisture, and fertility on the development of the.dlsease. 

As a result of the author’s studies, the widespread occurrence of ff. sativum 
is explained by the fact that the fungus responds saprophytlcally to a wide 
range of environmental conditions. As a parasite, the fungus is said to cause 
very limited local infections, and a direct correlation was found between the 
amount of moisture present and the number of lesions. The severity of the 
infection is greater at rather high temperatures than at low ones, and it is 
said that the disease may be expected to develop most severely at high tem¬ 
peratures in the presence of sufficient moisture. 

The pathogenic effect of ff. sativum isolated from barley plants was compared 
with that of a Helmlnthoi^rium from stunted wheat and with Fusarium 
oulmorum isolated from scabby wheat. Under the conditions of the ex|)eriment, 
the Helminthosporiums caused more injury than the Fusarium, and the Min¬ 
nesota strain of Helmlntho^rium caused the greater amount of seedling injury 
on a variety of barley, while the Illinois strain, isolated from stunted wheat, 
caused the greater dwarfing of mature plants of both wheat and barley. 

Whieat scab in Minnesota, J. MagInbes and R. Fooelhan (Minnesota Sta. 
Tedh. Bui. 18 (1928), pp. 8-84, pis. 9, figs. 4). —A study is reported of wheat scab 
in Minnesota, which has been known to occur in the United States for more 
than 20 yeara The principal cause of wheat scab in this State is believed to be 
Qibherella swubinetii. Infection is said to be brought about in several ways, 
principally through infected seed, infested soil, ddbrls, and com stubble. It 
IB said that spores from these sources might be disseminated by wind, insects, 
or other carrlera Overwintering experiments showed that both mycelium and 
spores may survive the winter in Minnesota if protected from the injurious 
effects of light The temperature relations of the fungus were determined, and 
field observations indicate that the disease develops most rapidly at tempera¬ 
tures near the optimum for the growth of the fungua 

Various varieties of wheat, barley, and rye were found susceptible to attack, 
while oats were only sUshtly susceptlbla Many grasses were heavily infected. 
By artificial inoculation and observations it was found that the organism could 
cause a seedling blight of flax, clover, tomato, radish, pea, and cucumber; a 
stm rot of squash, bean, tomato, cucumber, pea, and sunflower; and a rot of 
apples, carrots, and potato tubmret. A root rot of bean, similar to the one 
found naturally on com, was observed. 

According to the authors, no entirely satisfactory control measures for 
wlwt scab are known, but it is>4>elleved that crop rotation reduces the amount 
of disease. Wide differences in sosceptiblUty to scab were also observed In 
vaifieties of wheat 

INhsmiary of Rteratnre on bunt, w stiaidiig smut, of wheat, H. M. Woo^ 
Itikit and H. B. HoMFBBrr (17. 8. Dopi. Apr. Bui. 1219 {1924), PP» 44>*^A sum- 
imfy Is given of a large number of publicationg relatiiig to the cause and con- 
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tral of the bunt, or stinking smut, of wheat. A bibliography of 
completes the bulletin. ' 

Mercuric chloride as a preventive of "certain damping-off Glas¬ 

gow and W. O. GLoyna (Science, 59 (192i), No. 1528, p. 558).---^jpHpur8e of 
a series of experiments for the control of the root maggot in cabjjmpwed beds, 
there appeared to be a correlation between the treatments appllw for maggots 
and the amount of damage done by soil-infesting fungi, such as Rhizoctonia 
and Plasmodiophora. 

Experiments are briefly reported in which corrosive sublimate was used at 
the rate of 1 to 1,200, from one to six applications being given the plants. 
Examination of the plants showed that while one application gave but little 
protection, two, and especially three, gave excellent control for Rhizoctonia. 
A greater number of applications did not appear of any value. It Is said that 
this treatment is being tried out on a number of soil-infesting fungi and on 
different cropa 

Effect of environment on potato degeneration diseases, R. W. Goss (Ne- 
hraaka Sta. Research Bui. 26 (192k)f pp- k-kO, fiffs. 5).—-A report is given of pre^ 
liminary studies of some of the practical problems connected with the recogni¬ 
tion of degeneration diseases in the potato field, their effect on yield, and 
methods for control. 

The symptoms of potato mosaic in the variety Bliss Triumph are said to be 
influenced to a great degree by environmental conditions. Temperatures above 
70® P. tend to decrease the number and severity of the symptoms, while tem¬ 
peratures below that point increase them. Mottling was found to be the most 
constant symptom when temperature alone was varied. High temperature with 
Intense sunlight caused the disappearance of this symptom. Wrinkling, curl¬ 
ing, and rugosity were eliminated at the higher temperatures on mild mosaic 
plants. High temperature is said to be a greater factor in masking mosaic 
symptoms than low moisture or increased sunlight. The symptoms of mild 
mosaic were found to react more quickly to environmental factors than the 
more severe types and the combinations of mosaic and spindle tuber used in 
the author’s experiments. 

The effect of environment on the symptoms mentioned above is said to 
be decreased with the increasing age of the plant Under field conditions mosaic 
was found more severe on early planted potatoes, while spindle tuber was more 
severe in the late plantings. Short periods of from four to eight days of high 
temperature and Increased sunlight were found to eliminate the leaf symptoms 
of mild mosaic and to decrease those of the more severe types. The author 
claims that climatic conditions can be correlated in commercial fields with 
changes in the appearance of the symptoms on the plants during the same 
season, changes in the amount of visible mosaic in different seasons, and 
changes in the amount of mosaic found in northern-grown seed from Nebraska 
when planted in Southern States. 

In view of the data presented, the author believes that the effect of high 
temperature, intense sunlight, and low moisture in masking the symptoms of 
mosaic in western Nebraska is of as great importance as aphid transmission 
of the disease. The author claims that in order to select healthy seed the 
conditions under which plants are growing must be considered. 

Da the cause of rollll^ in potato foliage; and on some father insect 
carriers of the leaf«r<dl disease, P. A. Mubpbt (Roy. Dublin Boe. Bd. JProc., 
n. ssr., 17 (1928), No. 29^4, pp. 168^184^ pl- 1* I).—A brief review Is given of 
work previousty noted (B. S. R., 46, p. 145; 49. p. 758; 50, p. 448). 

Systematic experimentation was begun in May, 1922, to determine, if possible, 
the relationship as regards cause and effect between starch accumulation and 
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roUiag of tbe potato leaves* An examination was made during May and early 
June, 1&22» before any visible 'symptoms of leaf roll appeared, of the star<di 
content of itte lower leaves of plants derived from diseased tubers, all the 
plants cdbsdhiiM afterwards developing normal symptoms of leaf roll. With 
them were .esiptpared corresponding leaves from healthy plants and, in most 
cases, simila^^eaves which had already begun to roll from other diseased plants. 
It is stated that the time of onset of rolling of the leaves varies considerably, 
even in adjacent similar plants. The comparative examinations were repeated 
six times from May 25 to June 8, the variety used throughout being British 
Queen, and the results of the examinations are summarized. 

“It was established that the presence of an excess of starch in the rolled 
leaves of diseased plants is a constant symptom of leaf roll. The rolling of 
the leaves of diseased plants was found to be preceded by the accumulation 
of starch in the mesophyll. The artificial darkening of diseased plants before 
their leaves rolled, and the consequent reduction of photosynthesis to a mini¬ 
mum, was found to prevent the rolling of the leaves for long periods. 

“Temporary rolling of the leaves of healthy plants was brought about by 
depriving the latter of most of their growing points and storage organs. Ac¬ 
companying the rolling a great excess of starch was found in the rolled leaves. 
The rolling and excess of starch afterwards disappeared when normal growth 
was allowed to proceed. It is concluded that rolling of the leaves is a direct 
consequence of the presence in them pf an abnormal amount of starchy and 
probably of other carbohydrate, and that it is caused by the distention of the 
spongy pftrenchyma, which was demonstrated. Starch accumulation in the 
leaves accompanies rolling due to some other causes, such as injury to the 
base of the stalk, attacks of black-stalk rot, and other obscure disturbances. 
Evidence is presented to show that the seat of the disturbance in the trans¬ 
location of carbohydrate from the leaves of diseased plants resides in the 
blades of the leaves, where the accumulation of starch begins and ends, and 
not in the disorganization of the phloem in distant tissues. Low temperatures 
were found incapable of causing healthy leaves of a living plant to accumulate 
starch or to roll. The presence of disorganized phloem was established in 
plants attacked by Phytophthora infestann and in others apparently suffering 
from an attack of eelworms. The disappearance of the starch in diseased 
leaflets proceeds from base to tip, but in healthy leaflets from tip to base. 
The brown spots which develop on affected leaves originate in the death of a 
single cell of the epldmnia It was proved that capsid bugs (Calocorii H- 
punctatus) and Jassids {Typhlooyba ulmi) act as carriers of leaf roll in the 
field. Aphids (Myzus persioae), when they occur on the sprouts of unplanted 
tubers, were also shown to be carriers of leaf roll, and to be capable of giving 
rise to the earliest infestation of the foliage with these insects. The vapor of 
tetrachlorethane wag found a safe and efficient medium for ridding sprouted 
tubers of aphids.” 

Losses from mosaic disease^ M. G. Medaixa and F, B. Sesbano (Sugar Cent, 
and PUMUers News, 3 (1923), No, 11, p, $k3, 54-f).-—Mosaic disease of sugar cane 
is very common on Luzon and in the Binalbagan, Isabela, and San Carlos dis¬ 
tricts of western Negros, and experimentation has been undertaken in these 
districts to demonstrate ltd ai^»earance, methods of transmission, and the 
pqsstbillty of increasing yields by ellminatiiig the disease. 

Preliminary results from Negros experimaits are given. Already the esf« 
peiinmts show that healthy points In a large proportion of cases result 
lai^ dark green, healthy stools. Points of emie affected with mosaic disease 
result in a large proportion of stools which show yellow leaves, mottllngi and 
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Blight stunting. Ths germination of points from cane affected with mosaic 
is usually decidedly poorer than that from healthy cana 
From data as tabulated it is seen that whereas healthy seed shows a germi* 
nation of from 61 to 99 per cent, points from plants affected with mosaic have 
only a germination of from 53 to 95 per cent. The greatest loss is in the re¬ 
duction in cane tonnage of an affected crop. 

The dissemination of cane smut, H. A. Lss, G. M. Reyss, and F. Cxaba 
(Buffar Cent and Planters News, S {1922), No. 9, pp, J^lJ^il9, fig. i).—This ac¬ 
count is given in both English and Spanish. 

Cane smut is found in Laguna, Batangas, Bulacan, and Pampanga Prov¬ 
inces. It has never been reported from the west coast of Negros, and the 
Negros Purple cane has, therefore, been considered as resistant, though its 
occurrence in that cane on the east coast now shows its susceptibility and the 
probable non introduction of smut on the west coast 
Experimentation was instituted to determine the extent of transmission of 
the disease by points and cuttings, to indicate the loss due to smut, and to de¬ 
termine the extent of other means of transmission. The results are detailed 
in tabular form with discussion. 

“These experiments show that germination of cane points from stools af¬ 
fected with smut is decidedly poorer than Is that of points from healthy cane; 
points or cuttings from stools affected with smut reproduce the disease in a 
high proportion of cases; there is no cane yield from planting points or cuttings 
from stools affected with smut; points from healthy cane allowed to soak in 
the same receptacle with cane from smutted stools showed 8.33 per cent of 
the resulting cane plants to be affected. This is apparently one method of 
the spread of the disaese; in the six months duration of the plant crop the 
spread of the disease into the healthy stools was very slight, only 0.75 per cent 
of the stools from healthy points showing the disease; the increase of the dis¬ 
ease after ratooning amounted to 68.97 per cent of the original healthy stools. 
This gives us an inkling that in susceptible varieties, infection of healthy 
stools may take place through the cut surfaces of the stubble. The spread 
of the disease into the originally healthy stools in the first ratoon crop 
amounted to 94.44 per cent, or an almost total loss of the ratoon crop. Sus¬ 
ceptible varieties of cane such as the Uba can not be successfully ratooned in 
countries where cane smut is prevalent’* 

The Infection of tobacco plant beds by spitting, W. D. Vatjueau {Science, 
59 {1924)f No. 1528, pp. SS7, 558). —^The author reports the infection of tobacco 
in seed beds by both wildfire and angular leaf spot, which was finally traced 
to the habit of laborers of chewing tobacco and spitting among the plants 
when working in the bed& The tobacco chewed was mainly dried natural 
leaf, and the bacteria are known to winter over in the cured leaf. 

Tomato diseases and their control, C. G. Hansford (Jamaica Dept Agr. 
Microbiol, Ciro* 5 {1925), pp. iS).*—Most of the diseases described in the pres¬ 
ent pamphlet are not restricted to the tomato plant but are found to attack 
also ottor plants of the tamily Solanaceae. These include the stem and leaf 
diseases, seed bed damping-off (Rhizoctonia, Fusarium spp., Botrytis, Pythium, 
and Sclerotinia, leaf rust or mold {Oladosporium fulvum), leaf spotting 
{Beptoria lycopersici), tomato wilt (F. lycopersici), bacterial wilt or brown 
rt»t {Bacterium solanacearum), and late blight {Phytophthora infestans); 
the fruit diseases Phyt^hthora rot, blossom-end rot {Fusarium sp.), an- 
thracnose or ripe rot {OoUeiotrichum phomoides), brown rot {Rhizoctonia sp.), 
Fhmna rot (Fhoma sp.), cracking, and dropping of the flower buds; and root 
nematodea, 
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of the botanist of the Tennessee Station], S. H. Essaxt (Tentiss- 

Bta, Rpts, 1918f pp, 7, 8; 1919, pp. 9, 19; 1980, pp, 15, 18), —^Reports are! 
Ipien of progress made in the development of strains of tomatoes resistant 
to the blight caused by Fusarium sp. 

Decay of varioiis vegetables and fruits by dilterent species of Bhizopus, 
L. L. Habteb and X L. Weimeb {Phytopathology, 18 {1988), No, 5, pp. 805^ 
818). —study is reported of 11 species of Rhizopus on 27 different hosts, all of 
which were found susceptible to decay by some of the species. None of the 
hosts could be infected without wounding, with the possible exception of ripe 
peaches. A considerable percentage of peaches and plums In retail markets, 
decayed with what appeared to be the brown rot organism, were found to have 
been infected by Rhizopus. 

Orown-gall of apple and peach, with notes on the biology of l^cterinm 
tumefaclens, D. Reddick and V. B. Stewakt {Neto York Cornell Sta, Mem., 7S 
{1984), pp. 8-19, pis. 8, figs. 4). —^In 1911 apple and peach trees of several varie¬ 
ties were planted, comparisons being made between trees showing no indi* 
cation of crown gall and others that were manifestly infected. The trees 
were dug in 1920, and in case of the apple trees, there was no indication that 
the presence of crown gall on the roots of the trees Interfered in any way 
with their growth. The galls had largely disappeared in practically all cases 
in which the original tree had a long rootstock and the gall was located near 
the base of the stock. An examination of the roots showed that the original 
galls had disappeared completely. 

With the peach trees, it is said that none died from the effects of crown 
gall, and the disease did not affect the growth of the trees to any appreciabie 
extent For the most part, the galls had either disappeared or were relatively 
small and Insignificant 

The authors conclude that under the conditions of their exi)eriment crown 
gall was not a factor in the growth and development of either apple or peach 
trees. 

Some biological studies of the organism causing crown gall (B, tumefaciens) 
are presented. In an experiment to determine the persistence of the organism 
in sterilized soil, pots filled with soil were inoculated on November 10, 1914, 
and the organism was found alive on May 24, 1915. Tests were made on 
September 14, 1915, but the organism was not recovered. The moisture rela¬ 
tion of the organism was studied in dry, moist, and saturated clay, loam, and 
quartz. The experiment was begun on February 24, 1914, and on November 
18, 1914, the organism was found to be alive except in the cultures in dry 
clay and dry quartz. 

It is concluded that when free from competition, B. tumefaciens can live 
for several months in moist soil of various types, it can withstand low tem¬ 
peratures and repealed changes in temperature at or near the freezing point, 
and it may move considerable distances with currents of soil water. 

Apple scab and its control In Vif|^a, F. J. Schneidebban and F. D. 
Fnoiiioij {Virginia 8ta. Bui. 888 {1984)f PP- 89, figs. 7).—The results are given 
of studies of apple scab {Venturia inaequoUs) carried on at Winchester, Va., 
during 1922 and 1923. The authors claim that ascospore discharge in 1922 
extended from April 18 to June 12, and in 1923 from April 28 to July SO. The 
heaviest discharge in both years occurred during th| middle portion of May. 
Ascospore discharges which occurred after tbe first ^^of June were found ^ 
less importance. ^ 

severe epidemic of scab occurred in 1922 as a result of tbe wet season^ 
whiifii was unusually favorable for ascospore discharge and infectkm, Wlifie 
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In 1923 conditions were reversed and scab infection was of no commercial im¬ 
portance. 

Satisfactory control was obtained on such sppceptible varieties as Winesap, 
Home, and Stayman in 1922 with lime iMilphttr and Bordeaux mixture. The 
most important scab sprays in 1922 are siaid to l|Mive been the pink, calyx, 
and two weeks. The delayed dormant and flve-n^^s applications were of 
slight importance, while the late sprays were of no value in scab control. The 
sprays which were of little or no value .In scab conlrol were found valuable, 
however, in the control of other diseases or of Insect pests. 

As a result of their investigations the authors recommend a full program 
of seven applications, as it is considered that the dinission of j^prays in years 
of little scab may be accompanied by serious injuries from other diseases or 
insect pestA 

The Pailfama disease of bananas, G. G. Hansfobd {Jamaica Dept, Agr,^ Mi¬ 
crobiol arc, 1 {1925) f pp, pU, 2), —^The first part of this circular gives 

a brief general account of Panama disease as regards its history, distribution, 
causation, description, life history, transmission, influencing factors, and ex¬ 
perimental work thereon. The second part deals with protective measures, 
chiefly legal in character. 

Citrus-canker control experiments in Japan, H. A. Lkb and A. Shino 
{Philippine Jour. 8ci., 20 {1922), ISfo. 2, pp. 121-151, pU. 4, fig. 1). —Reviewing 
conclusions as noted fn)m a previous (progress) report (B. S. R., 47, p. 845), 
the authors present herein an account, including data, from more recent work 
on the prevention of citrus canker upon orange trees of the Washington Navel 
variety. 

“ The following results were obtained by these methods: Copper sprays 
without other treatment reduced the number of fruits affected with citrus 
canker to as low as 34, 37, and 46 per cent. Untreated plats had percentages 
of cankered fruits of 80, 86, 92, and 96 per cent. The cost of these spray ap¬ 
plications for the season was from 32.4 to 33.7 Japanese sen [16.2 to 16.9 cts.] 
per tree. Lime sulphur without other treatment reduced canker, but not 
to such an extent as did the copper sprays. The applications of this spray 
for the season cost 31 Japanese sen per tree. 

•‘Formalin 1 to 100 solution did not reduce canker. On the contrary, the 
trees sprayed with formalin had a very slightly larger percentage of cankered 
fruits than did the controls. The cost of formalin sprays for the season 
was 1 Japanese yen [50 cts.] per tree, or three times the cost of any of the 
other sprays. Spraying with copper sprays, accompanied by a removal of 
the sources of Infection before the period of canker activity, reduced the 
canker i)ercentage on treated plats to 9.25 per cent, 6.5 per cent, and 18.5 per 
cent The cost of such treatment was 92 sen for Bordeaux 4-4-50 mixture, 
90 sen for neutral Bordeaux mixture, and 92 sen for Burgundy 3-3-50 mixture. 

“The trees treated for the removal of sources of infection, without other 
treatment, showed a reduction to 45 per cent of fruits cankered, at a cost per 
tree of 59.6 sen. . . . Data are presented to show that wind prevention in it¬ 
self may reduce citrus-canker development from 50 to 60 per cent to 6, 20, and 
37 per cent. This is also corroborated by numerous field observations. 

“Data were obtained from the spraying experiments which showed an in¬ 
crease to as high as 25 per cent of sooty mold, 63 per cent melanose, and 100 
per cent red spide^r follow4|g the copper sprays. The percentages on untreated 
plats were less 4^an 3 fpr sooty mold, and 5 for melanose, and there was no 
red i^ider. There were slight increases In these troubles following Jhe lime 
sulphur applications. 
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The injibry of citrus canker to th^ Washington Navel orange is described 
in detail, and consists of an indeterminable l^ss to the tree due to a slight re¬ 
duction’ in functioning leaf fif||ace» a slight loss due to dropping of fruits in¬ 
fected when young, the loss in^jilduction in market value resulting from 
the blemish on fruits wheij^anke^i a,slight redaction in weight of aifiscted 
fruits, and an infrequent^l^ndary infection with fruit rots following ^nker 
infection. These statemUdita^do noti^pply to the more susceptible limes and 
grapefruits nor to the 1^ dusceptil^ Mediterranean sweet orfingeSt Satsuma 
oranges, lemons, mandasla obanges, calamondins, kumquats, or citrons. 

It seems n^sonabfr to conclude that, in countries where citrus canker is 
already widesm^d or universal, a feasible control may be obtaidbd upon cit¬ 
rus fruits of tne general suspectibllity of the Washington Navel. In regions 
such as Florida and the Gulf States of America, where an attempt ls|being made 
to eradicate the disease entirely, preventive sprays would matei^lly lessen 
the chances for Infection. Formalin 1 to 100 ... is here shown to be entirely 
valueless as a preventive and, previously, as a bactericide; it is, moreover, three 
times as expensive as a copper spray. Lime sulphur, or Bordeaux mixtures 
with an oil emulsion, from, these experiments, would seem to be the preventive 
sprays most effective for this use.” 

Viability oCtelia of Gronartium riMcola in early winter, P. Spaulding 
(PhytopathologVy 12 (1922), No, 5, ppjm21-^k )-—An attempt was made to de¬ 
termine how late in the season the telia of 0. ribicola will remain viable under 
natural outdoor conditions in Vermont It is found that the telia on Ribes 
nigrum and, to a lesser extent, on R, ameticaiMim and R, cynoabati remain alive 
in the winter, and readily germinate whop the temperature goes to a few de¬ 
grees above freezing. 

Root rot of pine seedlings, A. E. Hathbun (Phytopathology, 12 (1922), No, 
5, pp, 21S--220, fig, 1 ),—Roots of Pinus reainosa and P, bankaiana too old to 
damp-off were inoculated with various fungi, mostly damping-off parasites, and 
a small amount of root rot was found to be caused by Rheoaporangium aphanu 
dermatua and a small sclerotlal Botrytia Corticium vagum caused a distinct 
increase in the amount of rot, while Pythium debaryanum and the cinerea 
type of Botrytis caused more or lesife decay to most of the roota Strains of 
Fuaarium spp. gave variable results, but as a whole Fusarium rot was more 
serious than in the average controls. Very serious rot also occurred in a series 
of seedlings inoculated with PhomopaU juriiperovora, 

EC0ir0»IC ZOOLOGY—ENTOMOLOGY. 

Medical and veterinary entomology, W. B. Herms (New York: MacmlUan 
Co., 1922, 2, ed., rev, and [enl.], pp, flga. -This is a revised edi¬ 

tion of the work previously noted (E. S. R., 34, p. 850). 

Methods of estimating insect abundance and damage (Jour, Boon. Ent,, 
17 (1924), No. 2, pp. Papers presented at the annual meeting of the 

American Association of BSconomic Entomologists in January, 1024, which con¬ 
stitute a symposium on this subject are as follows: Statistical Methods in 
Entomology, by J. A. Hyslop (pp, 177-180); Methods of Estimating Abundance 
and Damage Caused by the Gipsy Moth, by A. F. Burgess (pp. 180-183); 
The Use of Biometrical Methods in the Interpretation of Codling Moth Ex¬ 
periments, by F. Z, Hartzell'(pp. 183-102) ; Estimating the Abundance and 
Damage by the San Joed Scale, by J. J. Di^ (p# 192-19(31; Methods of Bki- 
ili^ting Boll Weqvll Losses, by W. D. Hunter (pp. 105-197;)f Estimating the 
iimitndedf^ of and Damage Done by Grasshoppers, by S. Lodiwood (pp. 197- 
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202); and The Application of Statistical Methods to the Determination of 
Ahnndance of and Damage by Hessian Fly, by W. H. Larrlmer (pp. 202-^4207). 

Recent observations on insects injnrlons to cotton, F. O. Holdaway 
{Qm&M&and Agr, Jour., 21 (1924), No, 1, pp, 79, 80, fig, 1), —^Thls is a brief re¬ 
port on two insects which recently caused considerable ^damage to cotton seed¬ 
lings in the Bockhampton district of Queensland by attacking the foliage, 
namely, Agrot($ sp. (?) and Neocleptria pmctifera Wlk. 

Reports of tbe assistant entomologist, S. Mabcovxtch (Tennessee 8ta, 
Rpts. 1921, pp. 11--16; 1922, pp, IS, 14), —^These reports deal briefly with the 
projects undnr investigation, including the strawberry weevil, strgwberry crown 
borer, and strawberry root louse. A detailed report of invesitpitions of the 
crown borer, published in Bulletin 128, has been noted (B. S. R., 50, p. 700), as 
has an account of the injury of the strawberry weevil to buds of other fruits 
and to the redbud (B. S. R., 47, p. 855). 

Reports of the associate entomologist, G. M. Bentley (Tennessee 8ta, 
Rpts, 1916, pp, 14-10; 1917, pp. 13, 14; 1918, pp. 1S-‘16, fig. 1), —^These consist of 
brief accounts of the more important insect pests for the periods under report 
and of control measures, 

A new type of light trap for iifsects, O. B. Williams (Egypt Min, Agr, 
Tech, and 8ci. 8erv. Bui 28 (1923), ppi, 2, pis. 2). —This is a dencription of a 
portable light trap for use In tbe field, developed in the course of work on 
cotton pests in Egypt 

The elfectiveness of calcium cyanide in the extermination of the black 
tail praiiie dog, Oynomys ludovicianus (Ord.), O. Wade (Jour. Boon, Ent, 
17 (1924) 1 No. 2, pp, 339-S42). —^The Jl^f^ihor reports upon tests made in Kansas 
In 1922 and 1923 of calcium cyauid as a means of control for prairie dogs. 
The flake form of the chemical, used in dosages of 0.75, 1, 1.5, and 2 oz., was 
placed in each burrow entrance from 1 to 2 ft. below the rim. In three ** dog 
towns’' doses of 1, 1.5, and 2 oz. were used and all entrances to dens closed, 
total kills resulting in each instance. Bight infested areas were treated witli 
0.76-, 1-, and 1.5-oz. doses, and all burrow entrances left open. In the two 
tests with 1.5-OS5. doses total kills were, obtained. Complete extermination 
resulted In one test with 1-oz. doses. In the remaining five tests, where doses 
of 0.75 to 1 oz. were iiseil, the effectiveness varied from 90 to 99 i>er cent. 
The killing power of the chemical In open barrows is an important factor, 
since the closing of burrows involves considerable time and labor. 

Preliminary tests in Kansas, in which doses of 1 and 2 oz. were used. Indicate 
that calcium cyanld might be effectively used in the eradication of the pocket 
gopher, Oeomys hursarius (Shaw). 

Recent developments in greenhouse fumigation with hydrocyanic«acid 
gas, BL R. Sassceb and C. A. Wbiobl (Jour. Boon, Ent, 17 (1924), No, 2, pp. 
214 ^ 222 , figs, 5).—The authors report that a simple device adapted to simulta¬ 
neously dropping cyanld into generators has been developed and proved 
practical in commercial greenhouses, liquid hydrocyanic acid (equivalent to 
0.75 oz, of sodium cyanld per 1,(X)0 cu. ft) being effective against several 
species of aphids, white fly, and scale Insects. At low temperature, 1 oz, of 
sodium eyanid per 1,000 cu. ft was not effective against the eggs of FseudamU- 
4ia duplew (CfliU.). Preliminary notes on the use and effectiveness of calcium 
cyanld Indicate tliat it may become useful as a greenhouse fumigant Infor¬ 
mation <m plant ilblemnce Wf Keptla and Areca palms for sodium cyanld 
fuxnigattoii is 

Tlie pm of ealetdin eyiiji^de for the control of fleas and other Jnsecto, 
K. O, HmxzvAN (Jtmt. Worn, Wnt., 17 (1924)$ No* fl, pp, In work at 

mor^u —^ 
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the Midsouri Experiment Station, calcium cyanid was successfully used for 
the control of the dog Rea {Ctenooephalua mMs Curtis) and the human flea 
{PuUm irritana L.) In both open and closed buildings. Used at the rate of 
4 oz. per 100 sq. ft., it will give practically 100 per cent kill In closed builds 
ings, and 8 oz. to 100 sq. ft. in open buildings will give the same results Cal¬ 
cium cyanid dust was successfully used for controlling striped blister beetles 
in gardens. Used at the rate of 1 oz. to 1,500 cu. ft. of space, the dust gave a 
95 per cent kill of greenhouse white fly In greenhouses without any Injury 
to plants. It gave fair results when used at the rate of 1 oz. to 25 cu. ft, 1 
oz. to 50 cu. ft., and 1 oz. to 100 cu. ft, for periods varying frop 45 ^minutes 
to 1 hour, for fhe control of San Jos5 scale on nursery stock, apple, and peach. 

Notes on the use of chlorine gas as an insecticide, T. L. Guytoh (Jour, 
Boon, Bntt 17 (1924) t No, 2, pp. S07, 308), —The author reports that trials in the 
use of chlorin gas as an insecticide In the control of the Angoumois grain 
moth resulted in the loss of germination to the treated wheat and an incom¬ 
plete kill of the moths. 

The estimation of dosage for volatile dusts: An lUustratlon of the value 
of correlation muthematfcs to entomology, F. Z. Habtzeix (Jour. Boon, But,, 
17 (1924), No, 2, pp, 279-289),—The term volatile dust is proposed by the author 
for materials which kill Insects by the evolution of toxic gases. He suggests 
that dosage with such preparations be defined as the number of cubic feet of 
tree volume and tree space occupied by 1 lb. of dust. Experiments w'lth vola¬ 
tile dusts for the control of pear psylla in western New York have indicated 
that, for this Insect, on the basis of tree volume, 1 lb. of dust should not 
occupy a space of more than 1,500 cu. ft^ uud, on the basis of tree space, the 
maximum volume should be 1,900 cu. ft. Correlation and partial correlation cal¬ 
culations were used to study the relation of efficiency to dosage, temperature, 
and percentage of open space. Dosage was found to exert the greatest Influence. 
The effect of temperature was not as marked as laboratory studies indicate, 
and this was, doubtless, due to the increased convection currents and decreased 
humidity that usually accompany rise in tem{)erature under field conditions. 

Certain dusts as agents for the protection of stored seeds from insect 
infestation, T. ,T. Headlijs (Jour. Boon. But., 17 (1924), No. 2, pp, 298^07), — 
Investigations at the New Jersey Experiment Stations show that common 
white edible beans are protected from later attack by the bean weevil when 
mixed in proper proportions with ground burned lime, hydrated lime, cal¬ 
cium chlorid, calcium sulphate, dolomite, Highland Clay, Bond D Clay, and 
Mllltown Ball Olay Vo. 9. 

*'The protection which is afforded by these materials is most marked in 
the case of Mllltown Ball Olay No. 9, and seems not to be connected with 
atmospheric moisture or chemical state of the dust materials. The protective 
ability of these Inaterials appears to be correlated with the degree to which 
they exhibit a colloidal character, the more colloidal the more effective, the 
less colloidal the less effective. This physical character seems to operate 
through prevmiting the larva of the bean weevil from obtaining sufficient 
foothold upon the surface of the bean seed to drill its way into the bean. 
Milltown Ball Olay No. 9, which is the most colloidal of all the dust matertaM 
worked with, appears to afford inotectimi to wheat and shelled com from 
later attack by the Angoumois grain moth (SUotrogo dermteUa). Thig elay 
a|ltMU5sntly also has an insect Teducing pow^ wheh not indirect contm^ WMh 
stages of the insects themselves^ This insali 
appears both in the case of the bean weevil and the AngousiOls 
grait'iteflt” ^ ' 
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Spreader teste on apples and peaches: A second report, L. A. Stearns 
and W. S. Hough {Jmr. Econ, Ent, 17 (19^), No. 2, pp. 274-278 ).—^The efficacy 
of a casein spreader (Kayso) in the commonly recommended sprays for apple 
and peach has been studied In Virginia for the second season (B. S. B.., 49, 
p. 853). These sprays, with and without the spreader, were mixed by the 
authors and applied by the regular orchard force. There was no Indication 
that the Incorporation of the spreader with the usual sprays influenced the 
protection of the fruit from insects and diseases. It is concluded that the use 
of a casein spreader in the apple and peach sprays under orchard conditions 
in Virginia is not Justlfled from the standpoints of eftectlvenei^ and economy. 

Some side lights on spray injuries to apple fruits and foliage, P. J. Par¬ 
rott (Jotir. Econ. Ent.y If (1924), No. 2, pp. 267-274 ).—This report deals with 
the effect of different materials on the foliage and fruit of apples. It ap¬ 
peared that all the spray and dust mixtures affected to some degree the sur¬ 
faces of apple fruits. “ Sun scald ” or “ spray burn ” was the most conspicuous 
type of injury and was common in all of the plats receiving applications of 
sulphur either as lime sulphur solution or flowers of sulphur, or of sulphur 
flour applied as a dust. Russeting varied in intensity with the different treat¬ 
ments. Injuries to foliage were largely confined to plats sprayed with lime 
sulphur solution. The addition of calcium caseinate, glue, and lime hydrate 
reduced to some extent injuries to both fruits and foliage, but they did not 
prevent important injury to foliage in some Instances. 

Thrips: An unpopular insect, treated popularly, R. Kelly (Victorian 
Nat., 40 (J92S), No. S, pp. 40-57, pi. 1). —^I'his paper, which includes an account 
of observations by the author, presents a list of Australian species and also 
a list of Papuan thrips by R. S. Bagnall. 

Cyanide for bedbugs, A. L. Strand (Montana 8 ta. Circ. 123 (1924) i PP* 7, 
figs. $).—^Directions are given for the use of hydrocyanic acid for the control of 
Cimex lectularius L. 

Controlling chinch bugs in Missouri with calcium cyanide, L. Haseman 
and S. W. Bromley (Jour. Econ. Ent., 17 (1924), No. 2, pp. 324-^29 ).—^The 
authors report that calcium cyanld did not prove practical when sown broad¬ 
cast in infested wheat fields or when applied as a line barrier on the surface 
of the ground. In tests where it was applied in a narrow strip or trap crop 
between wheat and corn fields, it proved promising. The best results were 
secured when the material was distributed in a narrow line in the bottom of 
a deep, narrow furrow such as made with a plow. The furrow should have 
practically a vertical wall next to the crop to be protected and a line of the 
chemical placed at the foot of the vertical wall. One lb. of calcium cyanid 
flakes to each 00 ft. of furrow, applied in the afternoon when heavy migration 
of bugs began, proved effective in destroying the bugs for the rest of the day. 
This reauired about 22 lbs., costing $4 a day, for material used in 0.25 mile of 
barrier. 

The grape leaf-hopper in Arizona, O. T. Vorhies (Arizona Sta., Timely 
Mints for Farmers, No. 14 $ (1924), PP- Hi 0 ).—^This is an account of Nry- 

throneura (Typhlooyba) comes, the most important insect enemy of the grape 
in Arizcma, where, with the recently increased number of plantings, especially 
in the Salt River, Yuma, and Casa Grande Valleys, it has become the source 
of considerable loss. In this account of the pest the author refers to investiga¬ 
tions that have been conducted In New York (E. S. R., 27, p. 157) and more 
parttcularly to the studies of Quayle in California (E. S. R., 20, p. 557). Dur- 
ixkg 1923 studies of the pest were conducted in the three districts above men¬ 
tioned and to some extent loca0y at Tucson, but especially in the vicinity of 
Casa Grande 
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It is Stated that in southern Arizona the adults are more or less active 
throughout the winter on a wide variety of plants other than the grape. In 
that locality it first appears^ as a rule, early in April and may become in¬ 
juriously abundant early in May, although overwintered adults are not ordi¬ 
narily abundant enough to cause noticeable damage. At Casa Grande a few 
young observed on May 1 indicated that the eggs must have been deposited 
at least two weeks earlier. Nymphs of the first generation reach maximum 
abundance from May 10 to 15, and by the latter date a few may have trans¬ 
formed to adults. There are said to be two generations and probably a par¬ 
tial third in southern Arizona. Control work consists of the application of a 
solution of Blackleaf 40 (0.5 pint to 100 gal. water) with a power sprayer 
or dusting (10 per cent nicotin dust) with small machines in May, when the 
young of the first generation are most abundant. 

The summer food plants of the green apple aphid (Aphis pomi), E. M. 
Patch {Maine Bta, Bui, 31$ (1923), pp, 45-68, figs. 8). —^The author finds that, 
while the entire life cycle of A, pomi has been followed by Baker and Turner 
on apple alone (E. S. B., 34, p. 754), the species also develops winged forms 
early in the summer on apple, which fly not only to fresh, vigorous shoots of 
apple but also to a wide range of other vegetation, where colonies are es¬ 
tablished which thrive during the summer. The small aphids, which are 
abundant on weeds, plants in flower gardens, and vegetables, and are only 
summer residents, have been found by the author to represent three species, 
namely. A, pomi, A, goasypii, and A, ahhreviaia, A table is given for their 
separation. It Is pointed out that A, pomi and A, ahhreviaia each throws two 
strong color varieties, one green and one yellow, and are found in all the 
intergrading blends, wliile the color range of A, gosaypH is of common com¬ 
ment. 

The author calls attention to the fact that the primary food plant of an 
aphid is that plant on which it habitually deposits its overwintering eggs and 
on which develop at least two spring generations, the first or stem mother and 
the second or her Immediate progeny. A. pomi has previously been recognized 
by that name only on its overwintering or primary food plant, while both 
A, ahhreviata and A. goasypn were named from summer form material, and 
probably both are known by other names on their primary food plants. The 
account of the life cycle of A, pond by Baker and Turner is quoted from. 
In addition to the apple, the summer forms accept a wide range of unrelated 
food plants, to which winged forms migrate in the early summer and from 
which fall migrants depart late in the season to return to the primary food 
plant, on which the species overwinters. A list of the summer food plants, 
including representatives from 24 families, is presented. The overwintering 
food plants of A. pond include the mountain ash, apple, Japan quince, pear, 
and Spiraea vanhputtei. The author’s methods of study are described, ques¬ 
tions of synonomy and variability are discussed, and brief reference is made 
to the economic status of the species. 

The Houghton gooseberry aphis (Myzus houghtonensis) as a pest In 
Ohio, D, M. DeLono and A. A. Mathewsoh (Jour, Boon* But., 17 (1924), No. 2, 
pp. 295-298, pi. i).—This aphid injures gooseberries by forming leaf ^Is, the 
leaves becoming stunted, tightly curled, and dying, as a result of which little 
fruit is produced, and this is tnfbrior in quality. 

**The gall gives rise to a witches broom by the formatiim. of nnmeKoos alh 
mtjBOBi shoots. The insect overwinters as an egg on the canes. The eg^s 
beglii handling early in April The first winged generation appears aboiit 
the ^tdfile of May, and migration takes place^^ They hecome 
the J^seberry, and several wingless generations are found hetp dpitfit 
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summer and autumn. A second winged generation is produced in late October, 
and the eggs are deposited a little later on gooseberry. This insect may have 
an alternate food plant, but is able to survive normally on gooseberry alone.’* 

Comparative tests with dormant sprays for San Josd scale controL J* J* 
Davis {Jour, Boon, Ent., 17 (1924), No. 2, pp. 285-289), —In 3 years* work at the 
Indiana Experiment Station, lime sulphur did not give a sufficient kill to 
check the scale, which corroborated the results obtained by commercial orchard- 
ists in southern Indiana. Lime sulphur is still an effective scale control in 
most sections of northern Indiana, and dry lime sulphur was about as effec¬ 
tive as the liquid concentrated provided it was used at one and one-half to two 
times the strength recommended by the manufacturers. It Is stated that under 
conditions existing the past few' years in most of southern Indiana, the oil 
sprays, including the miscible oils, “petroleum soaps,** and oil emulsions, are 
the only ones which have given satisfactory control. The summer use of oil 
emulsion can not be recommended to take the place of a dormant spray, al¬ 
though under certain conditions a summer application materially assists in 
checking scale. 

The use of lubricating oil emulsion on greenhouse scale insects, O. C. 
Compton (Jour, Boon, Ent., 17 (1924), No. 2, pp, 222-225), —The author reports 
that in work at Urbana, III., lubricating oil emulsion spray at 1 per cent 
strength has proved very effective in controlling scale insects under green¬ 
house conditions. No injury to palms has resulted from the spray at this 
strength with the exception of one case of very slight injury when the applica¬ 
tion was made on a very cloudy day. On bright, sunny days a spray at 2 
per cent strength has been used without injury, but is not recommended. 

Field experiment in spraying for control of San Jos^ scale in 1923, F. K. 
Carveb (III. State Hort. Soc, Trans,, 57 (1923), pp. 233-240). —The experiments 
reported have shown Diamond Paraffin oil emulsion to give much better con¬ 
trol of San Jos4 scale than lime sulphur. 

** Lime sulphur checked San Jos^ scale but did not control it satisfactorily. 
A 3 per cent dormant application of the oil emulsion was better than a 2 
per cent dormant application. A 2 per cent dormant application of the oil 
emulsion was better than four summer applications of the 2 per cent emulsion. 
Summer applications of the oil emulsion with the regular sprays following a 
3 per cent dormant application proved better than the dormant application 
alone. Summer applications of the oil emulsion with the regular sprays without 
a dormant application were beneficial. Summer applications of the oil emul¬ 
sion separate from the regular summer sprays and following a 3 per cent 
dormant application proved the best combination of sprays this year. Summer 
applications of the oil emulsion are not necessary or advisable except in case 
of an emergency. Bordeaux emulsion gave good control, but was inferior to 
the regular oil emusion; this may be due to the difference in the times of 
application.** 

The time of planting corn as a factor in corn-ear worm control, J. W. 
McOoxxoch (Jour, Boon, Ent, 17, (1924), No. 2, pp. 320-323). —^The author re¬ 
ports that experimenh» under way at the Kansas Experiment Station for 10 
years have shown that there is a definite relation between the date of planting 
com and injury by the bollworm. As a rule, the date of minimum bollworm 
injury and maximum yields coincide. 

Obserratlona on an ontbreak of Utetheisa bella L,, M. T. Shulyan and 
K. T. Wmmm {Jour, Moon, Ent,, 17 (1924), No, 2, pp. 337SS9),-^hls is a re¬ 
port of observations of the arctiid moth U. holla on Orotalaria sagittalis in 
Somerset Coontyi N. J. ^ 
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Three years of para4ichlorobenzene experiments in the Sonth, O. I. 
Snapp {Jour, Boon, Ent, 17 (19^4), No, pp, 253^959),^Thia is an account of 
experiments with paradlchlorobenzene conducted by the U. S, D« A. Bureau 
of Entomology in the South. It is stated that treatment of peach trees for 
control of the peach borer has become an annual practice in the program of 
orchard management in Georgia, and that 500,000 lbs. of the material were 
used in the Southeast during the 1923 season. The experiments show that 
under normal conditions large doses exposed for short periods are not as 
effective as the smaller doses exposed for from four to six weeks. 

“ No tree injury resulted from the use of the various doses around 8-, i*, and 
5-year-old peach trees in Georgia during 1921 and 1922, when normal weather 
conditions prevailed. However, during the 1923 season a precipitation defi¬ 
ciency occurred accompanied by abnormally high temperatures. These unusual 
weather conditions caused rapid action from the gas, and as a result some 
rather severe injury has shown up on S-year-old trees from the use of the 0.75- 
and 1-oz. doses. During each of the 3 years no injury has resulted from the 
use of the 0.75-oz. dose around 4- and 5-year-old trees for 28 days. One- and 
2-year-old trees have shown, each year, more or less Injury from the use of the 
0.5- and 0.75-oz. dose. 

“ To date no injury has been revealed from allowing the mounds to remain 
around the trees over winter. Late October and November applications of 
paradichlorobenzene gave a control of around 75 per cent December appli¬ 
cations were worthless. Applications made around April 1 in Georgia gave 
about 70 per cent control. Laboratory experiments show that the gas is 
liberated at about the same rate in both sandy loam and clay soils. Tests 
in the laboratory have repeatedly shown that tlie higher the moisture content 
of the soil and the lower the temperature, the slower is the action of the gas 
on the borer.” 

Some recent developments in the use of paradichlorobenzene, S. G. 
OHANDLB2Z {Jour, Econ, Ent.j 17 {1924), No, 2, pp, 240-251, fig, 1), —^Experiments 
and observations by the author on the peach borer in Illinois during the past 
four years are said to have shown that grass and weeds need not be removed 
from around the base of the tree before applying paradichlorobenzene, and 
that heavy rains just before or just after treatment do not affect the action 
of the gas. 

“One-year trees have not been injured when treated with paradichlorobenzene 
In the proper manner. It is not necessary to remove dirt from around the 
trees after treatment Up to the present time, there have been no injurious 
cumulative effects of paradichlorobenzene in Illinois. Paradichlorobenzene 
packed closely against the bark of young peach trees will kill a large percentage 
of the treea No injury was produced by paradichlorobenzene in experiment 
with apple trees. <rwo-oz. application per tree is suggested as advisable for 
12-year-old trees.” 

Oaenurgia erechtea (Cram) (Noctuidae) as an alfalfa pest in Kansas, 
R. 0. Smith {Jour, Econ, Ent., 17 {1924>)f No, 2, pp. 512-319, figs. P).— This in¬ 
sect is said to be common in alfalfa, clover, and pastures of Kansas, oocaslmi- 
ally becoming numerous but not ssrlouiBdy in jurious. 

Should the midsummer apple spray be timed for the second brood only 
of codling worm? H. A. Gosbabd {Jour. Econ, En3., 17 {1224), No, 2, pp. 286, 
tdd).^The author reports that studies of the life history of the codling moth 
haye been made, partially or fairly complete, at Marietta in soutbmi Ohio, at 
WMlier in the north central section, and at Gypsum in the northwester^ 
secttoh. Records of the dates whmi the commonly applied hate ahi» 
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been k^t throtigb a series of years. The tentative conclusion is reached that 
when the season is late the summer spray should be earlier than usual instead 
of later, and that a later second summer spray is desirable in such a year. 

Oriental fruit moth in Pennsylvania in 1923« T. L. Guyton {Jour, Boon, 
Ent, 17 {W24), No, 2, pp, 25B^ 260 ),—^The author reports that in 1923 Laspeu- 
reHa molenta Busck caused a heavy loss to fruit growers in the southeastern 
part of the State. 

Two bacterial parasites of the larvae of Neurotoma nemoralis [trans. 
title], A. pAiixoT (Compi, Rend, Acad, Soi, [Parts], 178 (192i), No, 2, pp, 246- 
240 , flff, i).—^Notes are presented on two organisms parasitic in N. nemoralis, to 
which the author gives the names Bacillus neurotomae and Micrococcus neur 
rotomae. 

The Mescican bean beetle in Kentucky, H. Gasman (Kentucky 8ia, Circ, 31 
(1928), pp, S-16, figs. 8).—This is a summarized account of Epilachna corrupta, 
which has spread Into Kentucky, where during the years 1922 and 1923 it caused 
severe Injuries. By the end of the year 1923 it had spread over two-thirds of 
eastern Kentucky and occurred in isolated spots In the more northern parts of 
the State. Recent accounts by Thomas, in Alabama (E. S. R., 50, p. 758) ; by 
Miller In Ohio (E. S. R., 50, p. 15C; 51, p. 256); by Bentley, in Tennessee 
(E. S. R., 50, p. 849) ; and by Chittenden (E. S. R., 50, p. 848) have been noted. 
Its occurrence in four counties in Ohio sliows that its presence may be expected 
anywhere in eastern Kentucky. 

A new apple pest, Metachroma interruptum, W. P. Flint (Jour. Econ, 
Ent,, 17 (1924)f No. 2, pp. 260, 261 ).—Notes are presente<l on the attack of ap¬ 
ple and peach In Illinois by the willow beetle, M, interruptum I.«ec. 

Further studies of prune root borer control in Oregon, F. H. Lathbop 
and V. Tbask (Jour, Econ. Ent,, 17 (1924)* No, 2, pp. This is a re¬ 

port of experiments conducted in Oregon during the season of 1922 In the 
control of the prune root borer (Sanninoidea opalescens Edw.), in which 
naphthalene whitewash and the application of paradichlorobenzene were tested, 

“The naphthalene whitewash consisted of a basic formula composed of 
quicklime, copper sulphate, glue, and ground wood pulp, with sufficient water 
to form a thick paint. To this were added mixtures of naphthalene and 
paraffin in solid solution or naphthalene alone. The wash was applied to 
the tree trunks to a height of 14 to 16 in. after the soil had first been removed 
and the bases of the trees protecte<l from the naphthalene fumes by means 
of paper collars or by a preliminary * protective ’ wash. 

“In general, the treated plats showed a reduction in infestation. Best 
results were secured by the use of naphthalene paraffin mixtures applied in 
connection with a preliminary protective wash. Applications of 1 oz. of 
paradichlorobenzene about the bases of the trees during the first week of 
September gave excellent results when left undisturbed until the following 
spring. Larvae situated some distance above the soil level were not affected 
by the treatment In heavy soils the action of the material was slower than 
in lighter soils. When this material was improperly applied or very young 
trees treated, severe Injury resulted to prune trees.” 

An Asiatic beetle (Anomala oiientalis) in Connecticut, W. E. Bbitton 
(Jour, Boon. Ent.^ 17 (1924), No. 2, pp. The author reports that spec¬ 

imens of A. orimtalis were collected in a nursery in New Haven in 1920 and 
1921, and that the larvae of this beetle were a source of injury to roots of 
grass in lawns in the vicinity in 1923. 

Etperiinrats 4>n egg prodnetion in Bruchus, A. Bbaueb ( Okla, Acad. 8ci. 
Proe. [Okto. ITniv.l, 192$, lU, pp. 78-83).—Experiments here reported were con- 
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ducted with a view to determining the optimum temperature at which the 
weevils deposit their eggs. 

New developments In alfalfa weevil activity and control, C. Wakbland 
{Jowr. Scon. Snt, 17 {1924), 2, pp. S$0^37, figs. 5).—This is a report of 

studies at the Idaho Experiment Station, in which it was determined that, 
under conditions such as prevailed in southwestern Idaho in 1923, when there 
was a prolonged period of egg liatching, two sprat's applied to the first crop 
of alfalfa are needed to afford protection from the alfalfa weevil. 

Beekeeping in Colorado, N. Booos {Oolo. Agr. Col. Circ. 41 {1923),^p. IS, 
figa. 7).—This is a revision of Circular 37, previously noted (E. S. B., 50, p. 158). 

Paratyphoid of the honeybee and investigations of the occurrence of 
bacteria of the colon-typhoid group in their intestines [trans. title], L. Bahh 
{Arch. Bienenk,, 4 (1922), No. 5-d, pp. 1-37, pi. J).—The author reports upon 
investigations of a disease caused by an organism described as BacUlua 
paratyphi alvei, conducted in continuation of those previously noted (E. S. R., 
47, p. 259). The paper includes a list of 30 references to the literature. 

FOODS—HUMAN NUTEITION. 

The value of sweet potato dour in bread making, H. C. Gobk {Indus, and 
Engin. Chem., 15 {1923), No. 12, p. 1238). —The use of a small amount of sweet 
potato flour in bread making has been found to result in a substantial Increase 
in the volume of the loaf with no deterioration in texture, color, or flavor. 
The baking tests were made by the straight dough method with the following 
formula: Flour 450 gm., salt 7, sugar 16, and yeast 10 gm., with suflaclent 
water to produce a dough of proper consistency. The sweet potato flour was 
mixed with the liquid ingredients before the wheat flour was added. The 
best results were obtained with 1% per cent of sweet potato flour. 

Demonstration showing the baking qualities of adlay flour in batters and 
doiighs other than yeast bread, M. C. Denton and E. Hoi^tman {Philippine 
Agr. Rev., 16 (1923), No. 3, pp. 205-211). —Recipes developed at the Office of 
Home Economics, U. S. D. A., for the use of adlay flour alone or with wheat 
flour in the preparation of muffins, cakes, wafers, nut bread, pastry, and pud¬ 
dings are given, with general comments on the baking qualities of adlay. 

Two samples of flour, of 99 and 60 per cent extraction, were used in a dem¬ 
onstration luncheon. Both samples are described as having some of the char¬ 
acteristic properties of corn meal and as having the same disadvantages in the 
preparation of certain types of dough. It was found impossible to make bis¬ 
cuits successfully from the flour by the usual method, but successful drop or 
emergency biscuits were prepared. In pastry the flour can be used up to about 
one-third of the entire amount of flour, but beyond this the texture becomes 
mealy as in the dose of com flour. 

Cuban fruits, J. ns CXbdenas and E. Mokeno (Laa Frutua de Cnha. 
Sabana: Sec. Agr., Com. y Trab., Dir. Agr., Lab. Quim. Agr., 1923, pp. 63, 
flge. 25).—Data are reported on the composition, nutritive value, and coeffi¬ 
cients of digestibility of 27 Cuban fruits. 

The viability of iutestlual pathogenic bacteria in fruits and Philippine 
foods eaten raw, A. yASQUXs-OouET (Philippine Jour. 8oi., 24 (1924), 
pp. 31^9).—Various Philippiiie frulbs and other foods commonly eaten with- 
cooking were inoculated with cultures of diolera vibrio, BadUus typhoem* 
Ipd B dyamieriae and tested from time to time for the presence of these Or* 
g gp l sai ii , The survival period of the eholem vibrio appeal^ to be from « Jew 
hfours to at least six days, of the typhoid bacill|is from a few minutes to three 
days, and of the dysentery bacillus from a few minutes to five days. 
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Moldi on treason meats, A. M. Wbiobt (Jowr, Boc* Chem, Indus., 42 (192S), 
No. SO, pp. 4S8T^400T ).—As the result of an investigation conducted in Bng- 
land and New Zealand of mold growth oh froasen meats, the author has con¬ 
cluded that **black SEK>t** is not the result of the growth of any one mold but of 
several species. Cladosporium herbarum, reported by Brooks and Kidd (B. S. 
R., 46, p. 860) to be the sole causative organism of black spot, was in the 
author*s experience the least common of the molds found. In order to prevent 
mold development in cold storage it is considered necessary that the meats be 
held at temperatures not higher than —9° C. (15.8* P.) Prolonged cold stor¬ 
age is in itself considered to have no effect on mold development 

Maintenance values for the proteins of milk, bread-and-milk, meat, 
and soy bean curd in human nutrition, M. S. Rose, G. MacLeod, and 
B. Bisbey (<8oc. Ewpt. Biol, and Med. Proc., 21 (192S), No. S, pp. 14S, 144) •— 
Data are summarized on the nitrogen balance of two subjects for periods of 
from 12 to 15 days on a low protein diet supplemented by one of the foods 
listed in the title. The basal diet consisted of arrowroot starch, dextrimaltose, 
lactose, butterfat, and apple. This never yielded more than 3 per cent of the 
total nitrogen, the rest coming from the food under investigation, which was 
•taken in amounts to yield from 0.077 to 0.08 gm. of nitrogen per kilogram of 
body weight dally. 

The average nitrogen balance for 12 days of the subject taking soy bean 
curd was +0.03 gm. For the other subject, in successive 12- or 15-day periods 
each preceded by a short i)eriod of adjustment, the nitrogen balances were as 
follows; For meat +0.06, milk +0.55, and mllk-and-bread +0.41 gm. 

As a further indication of the relative efficiency of the four sources of pro¬ 
tein used, figures are given for the total protein storage by 12-day periods. 
These were with soy bean 2.12, meat 4.33, milk 41.44, and bread-and-milk 
30.37 gm. An additional com 3 )arlson was made by assuming a food to be effi- 
(jient for maintenance when nitrogen equilibrium can be established on 0.08 
gm. of nitrogen per kilogram of body weight, with an energy Intake adequate 
to maintain body weight and assigning this a value of 100 per cent. The cor¬ 
responding values for the foo<ls under cemsideration were for soy bean 101, 
meat 101, milk 121, and mllk-and-bread 116. 

The effect of various carbohydrates and amino acids on the sugar in 
the blood and urine of the healthy organism [trans. title], A. Schatti 
(Biochem. Ztschr., 14 s {1923), No. 3-4, pp. 201-220, ftps. 17). —Determinations 
of the blood sugar by the Bang method and the urine sugar by the Benedict 
method are rejmrted for samples of blood and urine taken at half-hour In¬ 
tervals for 4 hours after the Ingestion of definite amounts of tlie substances 
under investigation, these being taken from 13 to 15 hours after a uniform 
evening meal. 

Following the ingestion of 20 gm. of carbohydrate there was an Increase in 
the amount of blood sugar in decreasing order of glucose, levulose, sucrose, 
lactose, and galactose. The ingestion of the same amount of starch had no 
effect The two amino acids tested, alanln and glycocoll, were without effect 
upon the blood sugar. The urine sugar varied with the blood sugar. 

Applied pharmacology, A. J. Olakk (London: J. ^ A. ChurchiU, 1923, 
pp. V/II-^390p figs. .f6).-—In the three chapters in this volume devoted to the 
pharmacology of the alimentary canal, the author discusses the normal func¬ 
tions of the alhnentary canal and the action of various drugs upon salivary 
secretion, gastric digestion, and the passage of food through the intestines. 
Various purgatives are classed as those which act by increasing the volume of 
nonabsorbable residues, those which act by irritating the mucous mmnbrai^e, 
thus increasing peristalsis as a reflex action, and those which act by stimulat- 
2884-414-6 
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ing the tteuromusctilar mechanism directly. Other chapters of interest in this 
section are those on the pharmacology of the kidneys, the pharmacology of tern* 
perature regulation, the vitamins, the pharmacology of the endocrine glands, 
and the pharmacological action of the products of protein breakdown. 

An Investigation of the results of the operation for enlarged tonsils 
and adenc^ds, J. Keen {Med. OlfUser, SI (1924), 8 , pp. 75-78, flg9. 4)-— 

Among the comparisons made in this study of the results of the removal of 
enlarged and diseased tonsils and adenoids from over 600 school children was 
the extent of malnutrition before and after the operation as determined by 
the Wood standards. 

Before the operation there were 89 boys and 78 girls who were more than 
10 per cent under the standards for their age, while the examination by the 
same standards one year after the operation gave corresponding figures of 
50 and 46. This represents a reduction of 44 and 41 per cent in the number 
of malnourished boys and girls, respectively. 

The behavior of inorganic phosphate in the blood and urine of normal 
and diabetic subjects during carbohydrate metabolism, W. A. Perlzweiq, 
B. Latham, and G. S. Keefer (8oo. ExpU Biol, and Med, Proc,, 21 (1928), 
No. 1, pp. S3, 34), —^Tbe authors report that in connection with studies on 
diabetes conducted at the Johns Hopkins Hospital, it was found that in normal 
human subjects the ingestion of from 50 to 100 gm. or glucose and the intra¬ 
venous Injection of 3.5 units of insulin caused a marked fall in the Inorganic 
phosphate of the blood, accompanied by a fall in the rate of excretion of phos¬ 
phate in the urine. The subcutaneous injection of 0.5 cc. of u 1:1,000 
solution of epinephrin also caused a fall in the inorganic phosphate of the 
blood, which was, however, frequently accompanied by a rise in the rate of 
urinary excretion of phosphate. The Ingestion of glycerol caused a marked 
lowering in the excretion of phosphorus, which was accompanied by a lowered 
respiratory quotient instead of the rise in respiratory quotient following the 
injection of insulin or epinephrin. 

With diabetic subjects the Ingestion of glucose or the injection of insulin did 
not always cause a retention of phosphate, especially when the blood sugar 
curves and the respiratory quotient indicated that there was no increased 
catabolism of carbohydrate. No general relationship was found to exist be¬ 
tween the retention of phosphate and the reaction of the urine as measured 
by the total titratable acidity. Contrary to the suggestion of Wigglesworth 
et al. (E. S. R., 51, p. 271), no* evidence was obtained which might indicate 
the presence in the blood of a carbohydrate phosphate compound. 

lasnlln as an investment for the patient with diabetes mellitns, R. Fm 
and W. P. Muepht (Jour, Amer. Med. Asboc,, 82 (1924), No. 6, pp, 4S5^4S8, 
figs. 7).—This paper attempts to estimate the actual returns to the diabetic 
patient in increased physical strength, working ability, and earning capacity 
resulting from a given expenditure for insulin. Five cases were selected for 
study as representing the various types of severe diabetes most commonly seen 
in general practice. Three of these were adults, in the case of two of whom 
it was possible to estimate from the earning capacity and after treatment what 
is called the dividend from Insulin, or the difference between the cost of in¬ 
sulin per month and the increased earning capacity. This r^resented in the 
two cases studied dividends of 120 and $15 per month. In the case of the third 
adult, the expenditure of $250 for insulin in 10 months resulted in a gain of 
15 lbs. In weight, restored eyesight through an operation which would not hatO 
bihn passible otherwise, and sufileient strength to resume work. The gsius lU 
the cases of juvenile diabetes were calculated in terms of Increased strength 
and activity, both physical and mmital. 
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In condusion it is stated that there are two classes of diabetic patients, those 
to whom insulin is a necessity and those to whom it is a luxury. **As a general 
rule Insulin should be given in all cases of diabetes occurring in children and in 
people under 40, in all cases of coma or severe acidosis, in all cases compli¬ 
cated by an infectious process which has caused either a temporary or a 
permanent lowering of tolerance, in all cases of proved severity in which there 
is necessity for a surgical operation, and in all cases in which the tolerance 
without Insulin, as determined by adequate dietetic control, is so low as to 
make efficient living impossible. No one should hesitate to urge such patients 
to take insulin at all costs, for the drug may be life saving and almost always 
represents a sound financial Investment for the patient, with a big dividend of 
strength and vitality.** 

The feeding of odd carbon fatty acid fats to diabetic patients, M. Kahn 
(;Sfoc. ExpU Biot and Med. Proc., 21 {1928), No. 1, pp. 81, 82 ),—In this brief 
note on the utilisation of the synthetic, odd-carbon fat, lntar\dn (the glyceryl 
ester of margarlc acid), the author states that it is absorbed in the body to the 
extent of 95 per cent. Experiments conducted on phlorhizlnized dogs indicate 
that, in these animals at least, it is broken down to propionic acid and then 
converted to glucose. It Is considered to be of special value in the dietary 
treatment of diabetes in the case of Individuals on whom insulin appears to 
have no or only a moderate effect. In such cases the fat may be safely ad¬ 
ministered in iwrtlops yielding ns much as 1,<X)0 calories daily. A table is 
given, showing the amount of glucose and ketones In the urine, and glucose and 
carlK)n dioxid In the blood, following the feeding of this fat to a diabetic and 
tubercular individual. 

Simple diet charts for diabetes of all grades of severity, F. H. McCrtti)- 
DEN {Jour. Amer. Med. Aseoe., 82 {1924), No. 5, pp. 856-859, ftps. 4). —The» 
calculations, tables, and charts presented are based on the Shaffer-Woodyatt 
standards for ketogenlc and antiketogenic values of carbohydrate, protein, and 
fat and the minimal protein I’equirement as estimated by Sherman (B. S. R., 
42, p. 459). The principle upon which the calculations of diabetic diets are 
based is that the functional efficiency of a diabetic patient may be determined 
by dividing the glucose-oxidizing capacity in grams by the basal metabolism 
in calories. This ratio multiplied by 1.000 to give whole numbers is referred 
to as glucal units, which represent the severity of the diabetes. 

Charts are given in which curves for carbohydrate and fat, respectively, have 
been calculated for given values of basal metabolism in calories as abscissas 
and severity in glucal units as ordinates. Tables are also given in which the 
glucal units have been calculated in terms of carbohydrate and basal metabolism 
and fat and basal metabolism. ** Further research may somewhat modify these 
values and, therefore, the exact quantities of protein, carbohydrate, and fat 
in any individual case, and it may lead us to modify certain details, as, for 
example, our method of defining or determining glucose-oxidizing capacity. But 
that will not affect the principle involved, namely, that diabetic diets should 
be individualized with respect to the basal metabolism of the patient and 

Capacity 

functional efficiency as ^q)ressed by the general formula F. B.=- 

Requirements 

The actton of vitamins [trans. title], W. R. Hess {Deut Med. WohTuchr., 
60 (1924) f yo. 6, pp, lOSp 164).—^ discussion of the author*8 investigations, 
which have been noted previously (B. S. B., 47, p. 862). 

OoiitrllHitloii to the knowledge of vitamins A and B [trana title], T. De 
SAVtcnB-MmAm {dm. Ip, llZoiacJ, SS No, 11, pp, 771-^88, flpe. 5),— 
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Feeding experiments are reported which were condocted on pigeons to test 
the value of ox bile and infusions of roasted walnuts, hazel nuts, and almcmds 
as sources of antineuritic vitamin, and on white rats to test the value of 
roasted almonds as a source of vitamin A. 

All of the substances tested for antineuritic properties appeared to have 
the power of ameliorating for a short time the polyneuritic symptoms in 
pigeons on a polished rice diet The 10 per cent aqueous infusion of roasted 
almonds, which had shown antineuritic properties, did not give evidence of 
containing vitamin A, but the roasted nuts fed as such in a diet, deficient in 
vitamin A promoted normal growth in white rats* 

The presence of vitamin A in commercial lecithin [trans. title], F. 
EiCHHonTz (Biochem, Ztschr.t Hi (1^4)» pp. 70, 71 ).—^A limited 

amount of evidence is reported indicating that Witters lecithin contains vita¬ 
min A. 

The antiscorbutic property of sweetened condensed milk [trans. title], 
E. LESNf: and M. Vagliano (Compt. Rend. Soc. Biol. [Parts], $0 (1924), No. 6 , 
pp. S9S, 394, fig. 1). —Sweetened condensed milk tested after a period of 16 
months* storage in sealed cans was found to have as high antiscorbutic prop¬ 
erties as when first prepared. This is attributed either to the absence of air 
or to the presence of sugar. 

The vitamin content of bread [trans. title], S. Haea (Bioohem. ZUchr., 
144 (i924), No. 1-2, pp. 59-59, figs. 5).—^This paper reports the results of feed¬ 
ing experiments on rats to test the value as a source of vitamin B of German 
war bread consisting largely of rye, with a little wheat and barley Hour. The 
rats received the basal ration free from vitamins B and O but containing 
vitamin A employed by the author in previous studies (E. S. B., 50, p. 856). 
As shown by preventive and curative tests, the bread was fairly rich in vita¬ 
min B. In comparison with other materials tested, the same amount of pro¬ 
tection was secured by 5 gm. of bread as by 2 gm. of brewery yeast, 0.1 gm. 
of yeast extract, or 5 gm. of mushrooms. 

On the nutrient value and the ferment content of lOO years old rice, 
B. 0. P. Jansen (Meded. Burgerl. Oeneesk. Dienst Nederland. Indie, No. 1 
(1993), pp. 123-135). —An examination is reported of the content of proteins, 
vitamin A, and vitamin B in unhusked rice (paddy) which had been stored 
for over 100 years in the dry atmosphere of the plateau of Korinchi, Sumatra. 

As judged by feeding experiments with pigeons and rats in the tests for 
vitamins B and A and for protein and by metabolism experiments on man for 
the digestibility of the proteins, no change in nutritive value had taken place 
in the rice during the long period of storage. The rice was also found to con¬ 
tain the enzyms protease, lipase, and amylase. 

Preserving the high vitamin potency of cod liver oils, A. D. Holkes 
(Amer, Food Jow#., 19 (1924), No. 2, pp. 55, 56, 85, figs. 3). —^This is a general 
discussion of the methods employed in ihe manufacture of cod liver oil and 
of the author’s technique in studying the potency of cod liver oil as a source 
of antirachitic vitamin (E. S. B., 50, p. 664). 

A critical investigation and an appBcation of the rat-growth method for 
the study of vitamin B, H, C. Sheeuan and A. Sfohn (Jour. Amm". Ohem- 
Boo., 46 (1923), No. 11, pp. 2719^728, fig§. 2). —^In the work reported in this 
paper, the rat-growth method was subjected to a critical examination as to its 
tal^ for the quantitative ftudy of vitanUn B. Details are reported on the ss- 
UotUhn and care of the experimental animals and on the methods employed 
preparing and testing basal diets free from vitamin B. Two basal diets whkh 
ham been found to furnish practically oi^imuin proportions of all the nutrients 
by rats except titamln B and to be devoid of this vitamin are 
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scribed. The first consists of casein extracted in the cold with 60 per cent 
alcohol 18, salt mixture (Osborne and Mendel) 4, butterfat 10, and cornstarch 
68 per cent. The second differs from this in the substitution of 2 per cent of 
cod liver oil for its equivalent in butterfat 

Preliminary to the study of the heat destruction of vitamin B, a series of 
experiments was conducted using the basal diets with varying amounts of the 
milk powder. With both diets the largest difference in weight gained from 
the same difference in milk fed was that between 6 and 8 cc. of fluid milk. Con¬ 
sequently 0.8 gm. of dry or 8 cc. of reconsrtucted milk was used when the milk 
was fed separately from the basal ration. When the skim milk powder was 
mixed with the basal diet per cent was used. The experiments were In all 
cases begun at weaning and continued for eight weeks. At least 10 animals 
were used for each test. Tlie results obtained in the study of the heat destruc¬ 
tion of vitamin B are summarized as follows; 

“There was no evidence of any measurable diminution of vitamin B in milk 
powder heated dry with free access of air at 100® even when this heating was 
continued for 48 hours. When the milk was heated in the fluid state for 6 
hours at 100* there was an apparent diminution in its vitamin B content; prob¬ 
ably about one-fourth of the vitamin was thus destroyed. Vitamin B In the 
form in which it exists in milk is, therefore, comparatively stable to heating at 
100* in the dry state, but less stable when heated at the same temperature in 
water solution.” 

Anatomical investigations on the question of accessory foodstuffs 
(trans. title], A. MEYEaisTiaN (Arch, Path, Anat «. Physiol, {Virchow^, 259 
(1922), Vo. 2, pp, 559-552, figs, 5).—The author reports an examination of the 
various organs of 12 of the rats used in the vitamin studies of Gralka and Aron 
previously noted (E. S. R., 47, p. 406). Of particular interest are drawings and 
microphotographs of the cell structure of the testicles and ovaries of rats on 
diets rich and poor in vitamin A. The sexual organs of animals on the deficient 
diet were poorly developed and showed failure of normal maturation and an 
increase in interstitial tissue. 

The occurrence of gastric lesions in rats, and their possible relation to 
dietary deficiency, A. M. Pappenheimer and L. D. Larimore (Soc, Expt Biol, 
and Med, Proc,, 2i (1925), No. 5, pp. 141 , 142).—Attention is briefly called to 
the frequent occurrence of lesions in the rumen or esophageal portion of the 
stomach of rats on various experimental diets. The lesions are described as con¬ 
sisting of “an inflammatory edema of the mucosa and submucosa, with marked 
cellular reaction and in most cases localized ulcerations. Associated with these 
inflammatory changes there was always present more or less epithelial hyper¬ 
plasia. These lesions were situated by preference near the elevated ridge which 
divides the rumen from the glandular portion of the rat’s stomach.” 

A tabulation of the diets used and the extent of the lesions described showed 
entire absence of the lesions in 43 animals on a complete diet, while of 30 on 
various deficient diets, lesions were present in 20 cases. While the exact nature 
of the deficiency has not been determined, the fact tliatthe lesions were present 
in 7 out of 14 animals on a diet deficient only in vitamin A and were absent 
in 6 aifimals fed the same diet with the addition of cod liver oil indicates that 
deficiency in vitamin A is an important factor. 

Vat metaibollsiii In avitamlaosiSv IV, V [trans. title], K. Asaua (Bioahem, 
Ziookr., US No. PP- 587-598. figs- 4; 144 (1924), No. 5-4, PP- 295- 

51i, iipt. dK-Oontinulng the investigation previously noted (B. S. R., 50, p. 
560), two papers are presented, 
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IV. The metahoUem of avitaminoue rate during faetingt durin(^ dityeetion, 
and following the injection of adrenalin ,—paper reports determinations 
of the gaseous metabolism of normal rats during fasting and during the 
digestion and absorption of a test meal of vitamin-free lard. The animals 
were then fed a vitamin-free diet and the metabolism again determined during 
the course of avitaminosis, both in the fasting state and following the feed¬ 
ing of the test meal. Finally the animals were fed a vitamin-rich diet and 
the experiment repeated. 

The results obtained indicated that during the hypo- and avitamlnous stages 
the gaseous metabolism sinks lower and lower not only during fasting, but 
also following the ingestion of food. 

V. The distribution of fata and lipoids in the liver following phoephorue 
poisoning in normal^ fasting, and avitaminous animals ,—^This paper supple¬ 
ments the third of the series by the microscopic examination of the livers of 
rats under the same conditions as noted in the earlier paper. Colored plates 
aure included, showing the staining of the neutral fat with Sudan III and of 
the cholesterol with lodin. 

These microscopic findings confirmed in general the chemical findings pre¬ 
viously reported. Aside from the structural alterations in the protoplasm and 
nuclei of the liver cells resulting from avitaminosis, the phosphorus-poisoned 
avitaminous liver showed the same microscopic picture as the phosphorus- 
poisoned liver from animals on a vitamin-rich diet, but the cholesterol content 
of the former was higher than of the latter. 

On the need of antiberiberi vitamin of the animal organism and on the 
amount of this vitamin in different foodstuffs, B. G. P. Jansen (Meded, 
Burgerl, Oeneesk, Dienst Nederland. Indie, No. 1 (192S), pp. 1--122, pi. 1 ).— 
The plan adopted in this extensive study of the content at antineuritic vitamin 
in foods commonly used in the Dutch East Indies was to feed pigeons kept 
tn separate cages 15 or 20 gm. dally of a mixture of washed polished rice with 
various amounts of the food being tested, this being previously dried. If on the 
following morning some of the food remained uneaten, it was forcibly fed 
before the day’s ration was given. In the case of foods containing very little 
antineuritic vitamin, a definite amount of katjang idjo, a native bean rich in 
this vitamin, was added to the material in definite amounta At least 3 and 
sometimes as many as 8 or 9 pigeons were used for testing a given amount of 
each food, and the experiments were continued for three months, unless 
symptoms of polyneuritis occurred earlier. As the result of this investigation 
and previously reported work of others, the author classifies foodstuffs with 
respect to their content of antineuritic vitamin as follows: 

(1) Foodstuffs with a very high vitamin content, sufiicient to compensate 
at least twice tlysir weight of boiled polished rice, the whole being calculated 
on the dry basis; (2) those which contain sufiicient vitamin for their own 
metabolism, but not enough to make up for the vitamin shortage of more than 
an equal amount of boiled polished rice; (8) those with a deficiency of an¬ 
tineuritic vitamin; and.<4) those whose vitamin content has not been deter¬ 
mined completely, but which do not protect from beriberi when given in quan¬ 
tities much larger than customarily used. Among the materials thus classified 
are the following: (1) Bran and in general the germ and pericaii^ of cmfeiils» 
^;g 0 including salted egga, meat and especially sucdi organs as heart Mdn* 
and liver, katjang idjo, peanuts, and peanut press cake; (2> matae, mu^lshed 
jri^, and ^polished or only snperfldally poliSbed grains of cereals, mllk^ 
potatoes, boiled sweet potatoes, the fruit of coconuts freed from their oil at bow 
imnpiffiLtuie, and soy bfans; (8) white bread, maise meal, dried Shrink 
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bananas, commercial coconut press cake, and cassava meal; and (4) dried 
fish, spinach, French beans, kangkong leaves, nangka fruits, and kemiri nuts. 

Iiarjrngeal symptoms in beriberi, A. S. FEBNAnoo (Philippine Jour. 

24 (1224)f No. 1, pp. 41-42)- —Reports are given of two cases of the cardiac 
type of beriberi involving paralysis of the vocal cords. Attention is called 
to the frequent observations of hoarseness and loss of voice in connection with 
beriberi. It is suggested that this laryngeal symptom may be secondary to 
changes in the nerves supplying the laryngeal muscles. 

Experimental production of rickets with diets of purified food sub* 
stances, T. B. Osbobne, L. B. Mendel, and E. A. Pabk (Boo. EsDpt. Biol, and 
Med. Proc., 21 (1923), No. 2, pp. 87-90).—^The authors criticize many of the 
investigations which have been conducted on the dietary factors involved in 
rickets on the ground that it has t)een difficult to point to one factor alone 
to which the production of the disease may be attributed. A diet which is 
thought to overcome these objections and which can be modified by removing 
one factor at a time consists in general of purified protein, starch, salt mixture, 
and Osborne and Wakeman yeast fraction in small quantities as a source of 
vitamin B. The complete salt mixture recommended consists of CaCOj 134.8 
gm., MgCO. 24.2, NajOOa 84.2, KaOOa 141.3, H*P 04 103.2, HCl 53.4, H=S04 9.2, 
citric acid +H,0 111.1, Pe citrate 1% mO 6.34, KI 0.020, MnS04 0.079, NaF 
0.248, and KaAla< 804)4 0.0245 gm. This may be altered by omitting the cal¬ 
cium, magnesium, or phosphorus as desired. The phosphorus-free mixture 
recommended has the following composition: CaCO» 122.4 gm., MgCOa 12.1, 
NajOO. 17.1, KaCO. 35.3. HCl 53.4, Hi,S 04 9.2, citric acid H,0 96.0, Fe citrate 
1% H»0 6.34, KI 0.020, MnS 04 0.079, NaF 0.248, and K^AUi 804)4 0.0245 gm. 

It is stated that marked rickets has been produced in young rats on diets 
consisting of purified protein (edestin or lactalbumin) from 16 to 20 per cent, 
starch from 56 to 52 per cent, lard from 0 to 24 per cent, and phosphorus- 
free salt mixture 4 per cent, with a daily addition of 40 mg. of yeast fraction. 

Hy'drochloric acid therapy in rickets, M. R. Jones (Jour. Amer. Med. 
Assoc., 82 (1924), No. 6 , pp. 439, 44 O, figs. 2). —^The possibility is suggested 
that some cases of rickets may be due to a deficiency of hydrochloric acid 
in the gastric secretion or an excess of alkali In the Intestinal juices. The 
evidence advanced in support of this hypothesis is the production of rickets 
in young puppies on a diet apparently adequate in protein, fat, carbohydrate, 
salts, and vitamins, but possessing a high potential alkalinity, and in the cure 
of a few cases of rickets In children by no change In the diet other than the 
addition of hydrochloric acid. 

ANDKAI FBODXTCTION. 

The applicatioii of the indirect method of calorimetry to ruminants, 
J. B, Obb and H. E. Maoee (Jour. Agr. Bci. {England}, IS (1923), No. 4, PP* 
447-461, figs. 5).—The principles of indirect calorimetry are reviewed, and the 
Haldane apparatus for analyzing the air is more briefly described than by 
Cathcart (BJ. S. E., 41, p. 172). When applying the method of indirect calor* 
imetry to ruminants, two main difficulties are encountered, i. e., the collection 
of the expired air and the presence of the gases of fermentation in the ex¬ 
pired air. The use of a mask is recommended for determining the amount of 
air expired and for collecting samples for analysis. The GOs present is de- 
tsrmined by the change In volume of the air after passing it over KOH. The 
combustible gas^s are nxldized by paisslng an electric current through a platl- 
num wive, and the 00^ thus formed is similarly determined. The amount 
of me^ane present is calculated as one-third the amount of COs produced. 
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The oxidation of hydrogen would reduce the volume of the air, but produce 
no CO». After estimating the carbon dioxld resulting from the metabolism of 
the tissues and that from the combustion of methane, the gas was passed 
over alkaline pyrogallate solution for absorption of the oxygen. 

Determinations of the temperature and barometric pressure at the time of 
measuring the expired air must also be made. The methods of calculating 
the CH 4 and CO» produced by fermentation, the 0» consumed, and CO* pro¬ 
duced in tissue metabolism, and the heat produced by fermentation and me¬ 
tabolism, are described. * 

Calorimetry experiments with goats at the Bowett Research Institute have 
shpwn considerable differences to occur in the same animal under seemingly 
identical conditions, due to changes in the muscular activity which may not be 
otherwise evident Increases of about 12 per cent in the metabolism were ob¬ 
served while standing as compared with lying. The metabolism was also much 
greater after eating. Experiments so far have indicated that methane is the 
only combustible gas produced through fermentation, and that the amount ap¬ 
parently depends on the food eaten even during several previous days. 

The effect of sodium hydroxid on the composition, digestibility, imd 
feeding value of grain hulls and other fibrous material, J. G. Abchibald 
(Jour. Affr. Research [17. iSf.], g7 No. 5, pp. 2^5-265 ).—This is a more 

detailed report than was previously noted from the Massaclmsetts Experiment 
Station (E. S. R,, 49, p. 167) dealing with the effect on the digestibility of the 
treatment of oat, barley, rice, and cottonseed hulls and flax shives with sodium 
hydroxid by the Beckmann process. * 

All hulls were treated for 3 hours with 8 times their weight of a 1.5 per 
cent solution of NaOH. One per cent solutions were also used for oat and 
barley hulls and a 3 per cent solution for rice hulls. After treatment, the 
materials were washed with water and then dried. During the treatment and 
washing process the soluble constituents were largely removed. From the sum¬ 
mary In the table below of the changes in composition occurlng, it will be no¬ 
ticed that the greatest actual loss of nutrients was in the nitrogen-free extract, 
this being ascribed to the especially heavy losses of pentosans and lignin. The 
losses of proteins and fats were proportionately large, but the amounts of each 
in the hulls were small. 

Changes in the composition of hulls bp the action of sodium hydroxid. 


Hulls treated. 

Strength 

of 

NaOH. 

.i., . 

Loss in 
weight by 
treatment 
(dry 
matter 
basis). 

Loss of nutrients per 100 pounds of dry matter treated. 

Dry 

matter. 

Crude 

protein. 

Crude 

fet. 

Crude 

fiber. 

N-liree 

extract. 

Ash. 


P#r cent. 

Ptreeni. 

Peuttds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Oat. 

2.6 

16.64 

16.56 

1.12 

a 47 

lasi 

laao 

1.97 

Oat. 

1.0 


1076 

.48 

.61 

2.18 

a87 

126 

Barley. 

1.6 


saw 

8.44 

.68 

.89 

1178 

106 

Barley. 

to 

iftgi 

laii 

Z41 

.66 

.25 

16.81 

.68 

Biee.:. 

1.6 

16.60 

1A67 

.00 

.26 

2l91 

7.18 

188 

BSje._ 

ao 

ia6i 

taw 

1.66 

.81 

1.86 

7.88 

&i9 

OottOBseed..^.*...^ 

1.6 

aoo 

A66 

1.84 

.48 

Hull 

127 

>.86 

Haa. 

1.6 

26.01 

- iti — 

t6.0g 

LOB 

.81 

a70 

16.51 

.08 


i gain. 


digestibility of the hulls both before and after the treatment was detsr^ 
mined In combination with a basal ration of Ihiglish bay and salt, wUh and 
jdiiten feed, using two wethers as the expecimmital animals. The total 
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dry matter, crude fiber, nltrogen-free extract, pentosans, and lignin, being tbe 
most important constituents in tbe hulls, ^re the only nutrients on which the 
coefficients of digestibility are reported, a summary of the average determina* 
tions for which follows: 

Average coefflcietvta of digestibility of nutrwnts in treated and untreated huUs, 


Feed. 

i 

i 

Treatment. 

Coefficient of digestibility. 

'to' ! Crude 
m&. 1 «*>“■ 

N-free 

extract. 

Pento¬ 

sans. 

Lignin. 

Oat hulls. 

Untreated. 

1 

Per cent .' Per cent. 
36.24 1 52; 57 

70.37; 82.77 

80.61 01.07 

59.07 44. 70 

68.60 ! 52.28 

82,50 1 81.28 

Per cent 
34.06 
64.67 
79.04 
59.85 
74.81 
84.60 
9.89 
38.04 
45.05 
58.70 
67.69 
33.18 
38.38 ! 

Per cent. 
35.01 
71.07 
73.78 
47.40 
64.80 
83.04 

Per cent. 

Do. 

Do. 

Barley hulls. 

1 per cent NaOH». 

1.5 per cent NaOH_ 

Untreated.. 

39.63 

37.36 

Do.. 

Do.. 

Rioe hulls. 

1 per cent NaOH. 

1.5 per (sent NaOH_ 

Untreated.. 

34.70 

Do. 

Do. 

Cottonseed hulls.. 

Do. 

Flax shives.i 

Do. 

i 

1.5 per cent NaOH_ 

! 3 per cent NaOH. 

Untreated. 

i 1.6 per cent NaOH.... 

i Untreated ‘. 

i 1.6 per cent NaOH_ 

1 

20.16; ».48 

33.90 1 25.57 

j 53.02 I 58.21 
54.52 1 52.56 

30.15 i 18.67 

28.76 ! 22.76 

55.^ 

30,09 

00.18 I 

10a78 

25.36 

42.71 

15.07 

16.35 

27.79 


1 One sheep. 


The results obtained indicated that the 1.5 per cent NaOH solution was much 
more efficient in incrt^siiig the digestibility than the 1 per cent solution and 
practically equal to the 3 per cent solution. The digestibility of oat hulls and 
barley hulls was markedly incn^ased by the treatment, the feeding value of oat 
hulls being practically doubled. The author states that the treatment of cot¬ 
tonseed hulls, flax shives, and rice hulls was md productive of such promising 
results, liowever. 

Silage investigations*-—loss of nutrients in the silo and during the field 
curing of com, A. 0. Ragsdale and C. W. Turnee (Missouri Bta, Research 
Bui, 65 (1924), pp. S-10), —The losses of dry matter and nutrients in corn and 
other silage preserved in small experimental sil(»s used in earlier studies at 
this station (E. S, H., 41, p. 334) are summarized in the following table and 
compared with the losses occurring in shock corn: 

Loss of nutrients in the production of silage and field curing of corn. 


KindofsUage 

Silos. 

Gain or loss of nutrients. 

Dry 

matter. 

Protein. 

Fat. 

Crude 

fiber. 

N-Ireo 

extract. 

Ash. 

Narxnal oom silage.. 

Shook oom silage. 

Graosorep|t|iSge. 

Peas and oats silage. 

heg^ crap silage. 

Shook oom, field eaxM. 

JVo. 

20 

13 

fl 

4 

9 

>16 

Per cent, 
-4.01 
-0.96 
-iao6 
-6.90 
-2.13 
-lA 12 

Percent. 

•fA06 

-12.48 

-88. 

-12.07 

+A11 

-.84 

Percent, 

-H2196 

+6.14 

-20.26 

+49.37 

+85.02 

+7.86 

Per cent. 
+6.66 
-6.07 
-1A58 
-10.48 
+3.85 
-1-3.82 

Percent, 

-laoi 

-13.08 

-17.79 

-6.68 

-6.73 

-22,51 

Percent, 

+1L44 

+1L69 

-7.41 

+7.98 

-0.80 


i ^ i wheat, 2 Sudan grass, and I sunflower. 

’Shooks. 
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The results of the experiments ^ow that losses of nutrients are Inevitable 
in silage, but the extent of the losses is much less than in field-cured corn 
provided the silage Is properly mada 

Fourth annual report [of the] division of feed inspection for the year 
10E2« H. A. Halvobson {Minn» State Dairy and Food Cotnn,, Div. Feed Inap. 
Ann, Rpt, 4 (1922), pp. IFI, figs, 5).—^The guaranties, analyses, and ingredients 
of the samples of feeding stuffs officially inspected in Minnesota during 1922 
are given, as well as other general information on feeds and feed regulations 
and the results of an investigation of the effect of fineness of grinding on the 
fat and crude fiber analyses of feeds, by R. F. Korfhage, abstracted on page — 
The previous report was noted (E. S. R., 48, p. 68). 

Commercial cuts of meat, W. C. Davis (U. B. Dept. Agr., Dept Giro. SOO 
(1924), pp. 9, pis. 4 ).—^Brief descriptions are given of the Chicago methods of 
cutting beef, veal, lamb, and pork carcasses, with data as to the percentage 
yields of the various cuts and an appeal for greater uniformity in the methods 
of cutting meat. 

The utilization of feed by range steers of different ages, M. G. Snell 
(iV'oio Mexico Sta. Bui. 14 O (192S), pp. 7).—This is a popular review of the 
results of the experiments previously noted (E. S. R., 32, p. 467 ; 86, p. 470; 
49, p. 868). 

Bone chewing by cattle, H. Welch (Montana Sta. Circ. 122 (1924) ^ pp. B, 
tigs. 2 ).—^Bone chewing in cattle is discussed as due to a deficiency in the lime 
supplied by the ration. Wild grasses, timothy, and straws are usually es¬ 
pecially low In lime, though they may vary with the soil. When^ such feeds 
are supplied, additional minerals in the form of bone meal, bone ash, or bone 
charcoal, or some other source of calcium phosphate should be available. 

[Sheep breeding at the Middle Tennessee Station], C. A. Willson (Tenr 
nessee Sta. Rpt. 1921, pp. 10, 11 ).—One hundred and ten common ewes, pur¬ 
chased in July, 1920, were divided into four lots and the different lots bred 
to Southdown, Shropshire, Hampshire, and Oxford rams. The ewes showing 
some blood of the dark-faced Down breeds produced an average of 1.52 lambs, 
weighing 95.2 lb& at market age, as compared with 1.24 lambs weighing 62.7 
lbs. produced by the white-faced ewes. The dark-faced ewes and those in 
fair to good condition raised larger percentages of twins. The average birth 
weights of the lambs did not seem to be affected by the sires, but the gains 
made by the lambs were proportional to the weights of their sires. The 
percentages grading as fancy sired by rams of each breed were Southdown 69, 
Shropshire and Hampshire 64 each, and Oxford 47 per cent. 

Introdinctlou of sheep into New Zealand, J. G. Cook (Note Zeat. Jour. 
Agr., 28 (1924), No, 3, pp, J6i-JfdJ).*—A compilation of the dates of first in¬ 
troducing the different breeds of sheep into New Zealand has been prepared. 

The influence df cod«liver oil, linseed oil, and olive oil on the assiniila^ 
tion of calcium and phosphorus in the growing pig, A. D. Husband, W. 
Godden, and M. B. Richabds (Bioohem. Jour., 17 (1928), No. 6, pp. 7d7-7iP, 
figs. S ).—^The results of three experimmits conducted at the Rowett Researdi 
Institute to study the action of oil in the ration on calcium and phosphorus 
assimilation in pigs are reperted. The basal ration fed to each of the tkepu 
to 4 months old pigs used in each ea^rlment consisted of corn meal, mid* 
dllngs, oatmeal, and blood meai 10:10;10:1, plus 50 c& of a 20 per cent calciom 
jdtklorld solution daily. The basal rati<m was very low in calcium, containing 
mil 0.061 per cent OaO« In each experiment the pigs were fed for at leaet 
6 days in metabolism orates until they became accustomed to the routine of 
hav^ the feces and urine production and the food consumiUlon determine 
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Analyses for N, OaO, and PsOk were made for each. From 80 to 40 cc. per 
day of cod liver oil, linseed oil, or olive oil were each supplied to one of the 
pigs in each of the three experiments. The pig in the third experiment receiv- 
Ing olive oil was also given 26 gm. of chalk, pins 5 gm. of sodium chlorid, per 
day in place of the calcium chlorid solution. This mineral mixture was later 
modified by the substitution of 8 gm, of Ca 3 (P 04 )s for 6 gm. of the chalk. 

The results of the experiments, which are tabulated in detail. Indicate that 
the addition of any of the three oils to the grain ration increased the assimila¬ 
tion of both calcium and phosphorus. Both cod liver oil and olive oil, when 
given to pigs showing negative calcium balances, acted more rapidly than 
linseed oil in changing them to positive balances, but when the calcium 
balances were positive the addition of any of the oils produced equal Increases 
in the calcium retained. Phosphorus assimilation followed the same general 
course as calcium assimilation. Assimilation of both seemed to be largely 
infiuenced by the action of the oils rather than by the action of vitamin A. 

[Hog feeding experiments at the Canadian Department of Agriculture], 
G. B. Roth WELL {Canada Expt. Farma, ArUm. Ilusb. Div. Bpt, 1922, pp. 
fiff 1 ).—^The following experiments were conducted during 1922 and 1923: 

Pasturing hoga .—^Three lots of Yorkshire pigs averaging 92, 75, and 65 lbs. 
in the different lots and receiving grain rations plus skim milk were placed 
on oat, barley, and sweet clover pastures for 40, 62, and 58 days, respectively, 
during which time they made average dally gains of 1.03, 1.26, and 0.84 lbs. 
per pig. Another lot of 9 Berkshlres averaging 50 Iba in weight made average 
dally gains of 0.87 lb. during 58 days on Japanese millet pasture. It was found 
that the Japanese millet was the most persistent grower and bad the greatest 
carrying capacity, and thht the grain and milk consumption were smallest in 
the lot on this pasture. 

Bacon hog feeding teat .—Six pairs of Yorkshires, three pairs of Berkshlres, 
and three pairs of Tamworths raised hy different breeders were cfuupared as to 
their ability to produce Wiltshire sides. The pigs, which varied from 50 to 
125 lbs, in weight at the start of the test, were finished in from 107 to 162 days 
and slaughtered. The average scores of the carcasses of the different breeds 
were Yorkshire 92.2, Tamworth 89.7, and Berkshire 86.9 points. 

Home mixed v, commercial feed .—One lot of three hogs averaging 45 lbs. 
per head made daily gains of 1.25 lbs. on a home-mixed ration of barley, oats, 
shorts, middlings, oil meal, and tankage, while another lot of four 63.7-lb. hogs 
made average daily gains of 1.38 Iba when self-fed Motherwell’s Staminax Milk 
Hog Feed. The calculated cost per pound of gain was less than half on the 
home*mixed ration. 

Ground huXhleaa oata v. ground oaia .—Four pigs averaging 202 lbs. in weight 
receiving ground hull-less oats in a ration of barley, shorts, middlings, oil meal, 
and tankage made average gains of 1.22 lbs., while another lot of three pigs 
averaging 185 Iba made average daily gains of 1.25 lbs. on a ration in which 
ground oats was substituted for hull-less oats. The gains were more economi¬ 
cally made by the lot receiving ground oats. 

Sfilk auMituie ewperimenf.-^Three lots of hogs averaging 135, 247, and 295 
lbs. reo^ved grain ted as a slop in skim milk, Pro-lac (a buttermilk or skim 
milk substitute) and In water, respectively. The average dally gains made 
by the three lots were 1*25, 0.9, and 0.68 lbs., respectively. 

Ootnpariaan of com v. harleg* —Oorn and barley were compared as emn- 
ponents of a grain mixture of oats, bran, shorts, oil meal, and tankage in a 00- 
fiay mepmriment using two lots of Berkshire and two of Yorkshire pigs. During 
firit 80 days barley and com made up a third of the ration, and the gains 
were ecmslderably greater when com was fed, with both breeds. In the 
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second period the rations consisted of 50 per cent corn or barley> and In the 
case of the Yorkshires the gains were slightly greater on the barley ration, 
whereas with the Berkshires the reverse was true. The Yorkshires only were 
continued daring the third 30-day period when the rations consisted of 60 per 
cent corn or barley. The average dally gains were 1,56 and 1,6 lbs., respectively. 
The results of the experiment indicated that barley compared favorably with 
corn, the gains being produced more economically but the finish not being quite 
as good as with com. 

Organic supplements .—^Four lots of Yorkshire hogs receiving a grain mixture 
of oats, barley, shorts, middlings, and oil meal were also given skim milk dur¬ 
ing 60 days of the test. Organic supplements in the form of tankage, meat 
meal, and fish meal were also furnished in self-feeders to lots 2, 3, and 4. A 
fifth lot consisted of Berkshires similarly fed but receiving beef and bone meal 
in self-feeders. The experiment was continued for a second 30-day period In 
the same way except that the skim milk was omitted from the ration. Through¬ 
out both experiments the pigs were confined to a piggery without yards or 
runs. At the start of the tests the average weights of the lots varied from 40 
to 57 lbs. The average daily gains made during the first 60 days were, re¬ 
spectively, 1.2, 1.23, 1.3, 1.25, and 1.03 lbs. by the lots from 1 to 5. The gains 
for the second 30-day test were 0.93, 1.29, 0.94, 0.86, and 0.61 lbs. During the 
first 60 days more grain and skim milk were required per pound of gain when 
no supplements were furnished, though the most economical gains were made 
in the lot receiving beef and bone meal. 

Of the Yorkshires the meat meal lot made the largest gains and r^ulred the 
smallest amount of feed per unit of gain. The fish meal and tankage-fed lots 
were very nearly equal and closely followed the meat meal lot. During the 
second 30-day period gains were reduced in all but the tankage lot, and the 
amounts of grain required per unit of gain were materially increased, thus 
indicating the feeding value of skim milk. The tankage group clearly ex¬ 
celled in economy of gain, followed in order by the lots receiving meat meal, * 
no supplement, fish meal, and beef and bone meal. 

Pulped roots v. beet pulp for brood sows .—^ITarrowing results of five York¬ 
shire sows receiving daily during gestation 5 lbs. of pulped mangels in addition 
to 6 lbs. of a mixture of oats, bran, shorts, tankage, and bone meal were com¬ 
pared with the farrowing of five similar sows receiving daily rations of 1 lb. of 
dried beet pulp and 7 lbs. of the same grain mixture. The sows on the beet 
pulp ration farrowed 53 pigs, of which 90.5 per cent were recorded as good, 
while the sows on the pulp mangel ration farrowed 63 pigs, of which 82.5 
per cent were good. The pigs from the latter sows also averaged 0.2 lb. 
heavier at birth. These results are in conformity with those of previous 
experiments. 

Stallion enrollnient*——X1I« Report of stallion enrollment work for the 
year 1023, with lists of stallions and Jacks enrolled {Indiana 8ta. Oira 
116 (19^6), pp. 55).-—As in previous reports (B. S. R., 40, p. 278), this consists 
laigely of a directory of enrollments and renewals of stallions andi Jades 
standing for service in Indiana during the calendar year 1923. 

The rearing of chickens on the Intensive system, E. A. Bum- 

J. L. Rosbdalb, and W. H. Batmostd {Biochem, Jour^ it {i9(tS), No. ^ 
pp, 7T8-799).-—Three studies are r^rted in continuation of this smdes <B. 3 
Bh48,P.272). 

B-^tamin requirements. Oompafison of yeast ewtraots and dried 
y^t:^Tpe results of studies In conq^ring the vitamin B emtmt at yeast 
dried yeast, and certain foodiG^iii&s are r^rted, using adult plgseei 
and chicks as the experimental animals, The rations Indpdad rleir 
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oatmeaU skim milk, and fish meal, with additions of minerals, cod liver oil, 
and yeast preparations. 

In the first experiment marmite or cerema (a cheaper source of vitamin B) 
were found to be required in amounts of 3 gm. per 90 gm. of polished rice and 
15 gm. of fish meal for the prevention of leg weakness in adult pigeons. In 
another experiment, 10 of 12 baby chicks died when receiving a ration of 
rice and dried skim milk, equal parts, with the addition of cerema in amounts 
starting at 0.75 gm. per 90 gm. of rice and Increased to 6 gm. The 2 survivors 
were niised to maturity by increasing the cerema to 7.5 gm. In a similar 
experiment In which oatmeal replaced the rice, 5 of 10 chicks were successfully 
raised from May 4 to August 8 without having to add more than 0.75 gm. 
of cerema per 90 gm. of oatmeal to the ration. The 5 chicks lost were accl> 
dentally killed. 

In another experiment using the white rice, dried skim milk diet, two lots 
of baby chicks were successfully raised to maturity by starting with the 
addition of 8 gm. of marmite or cerema to 90 gm. of rice and increasing these 
amounts to 3.75 gm. of marmite and 4.5 gm. of cerema. It was concluded 
from these results that with this ration 5 gm. of cerema is equal to 3.75 gm. 
of marmite when fed with 90 gm. of white rice and dried skim milk. 

In comparing cerema with dried yeast two lots of lO-day-old chicks were 
started on December 22 on a ration of white rice 2 parts and dried skim 
milk 1 part plus C gm. of cerema in one lot and an equal amount of dried 
yeast In the other per 90 gm. of rice. Cod liver oil was also furnished. During 
the third week of the experiment leg weakness developed in the dried yeast 
lot, and the amount supplied was doubled. During the fifteenth week the 
amount of cerema was increased to 6.75 gm. due to the occurrence of leg 
weakness Two of the chicks from the cerema lot were lost, one of which 
was due to accident, and one chick was lost from the yeast lot. The rest 
were raised to eight weeks of age. 

In two further experiments two lots of chicks were raised to maturity (14 
and 20 weeks, respectively) on rations of 90 gm. of rice, 5 gm. of fish meal, 
and 9 of marmite. Varying amounts of cod liver oil from 0.5 cc. to 5 cc. 
supplemented this mixture. Although the birds were raised, feathering was 
slow, signs of leg weakness were evident, and sexual development was much 
retarded, the cocks never crowing. The authors conclude that the excess 
amounts of cod liver oil produced the signs of leg weakness. 

As a result of these tests the relative vitamin B values suggested for the 
foods compared were marmite 100, cerema 75, dried yeast 50, oatmeal 7.9, 
and dried skim milk 6.7. 

IV, C^viiamin requirements of chickens and other birds ,—In studying the 
ability of birds to thrive without vitamin 0, chickens were reared from the 
day-old stage to 14 months of age on a diet of white rice and dried skim 
milk, supplemented by marmite and cod liver oil. The hens in this group 
laid eggs, the yolks of which were very white, and some difficulty was ex¬ 
perienced with their hatchabllity, but by increasing the amounts of cod liver 
oil supplied this trouble wras partially remedied. Three chicks were raised 
to maturity from these eggs. HSggs were also successfully hatched which had 
been laid by another lot of birds on a vitamin free diet. Interesting observa¬ 
tions of the effect on the reproductive functions of hens and cocks when 
vitamin A was omitted from the ration were also made. 

In another experiment two pairs of pigeons were maintained In health with¬ 
out vitamin 0 for 14 months, during which time they produced fertile eggs from 
which three perfecit birds were raised, though many died under two weeks of 
age. 
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Further experiments in which ducks, geese, turkeys, guinea fowl, and 
pheasants have been raised from the day>old stage to 10 to 16 weeks of age on 
diets free of vitamin 0 indicate that domestic birds do not require vitamin O 
in their rations. 

y. ComparuHve B-^tamm requirementB of pigeons^ chickenat <md other 
birds .—^To test the relative requirements of different birds for vitamin B, an 
unsuccessful effort was made to raise chicks and ducklings on a diet of 90 
gm. of oatmeal and 5 gm, of fish meal, which has been found sufilclent for 
the maintenance of normal health in adult pigeons. By gradual additions of 
marmite to this combination and using the other types of domestic poultry, 
the minimum requirements for chicks seemed to be 1.5 gm. and for ducks, 
geese, guinea fowl, turkeys, and pheasants 2.25 gm. to supply sufficient vitamin 
B for normal growth. 

Feeding young chickens in confinement, L. O. Dunn {Conmciiout Btorrs 
8ta, Bui. 116 (19B4)t pp. S-16, figs. 4).—^The results of two experiments in 
raising chicks in confinement are popularly reported. In the first experiment 
two lots of chicks receiving supplements of 2 per cent cod liver oil and 2 
per cent cod liver oil and 0.5 per cent yeast were successfully raised to 9 
weeks of age, whereas two other lots not receiving the cod liver oil died before 
the end of the ninth week with leg weakness. The basal mash fed consisted 
of equal parts of meat scrap, corn meal, standard middlings, gluten feed, and 
ground oats plus 1 per cent of calcium carbonate, 0.5 per cent salt, and about 
an equal amount of bran. 

In another experiment, where the cod liver oil was added in amounts of 
0.5, 1, and 2 per cent to the mash, tlie chicks were raised normally, but leg 
weakness developed in another in which the 1 per cent of cod liver oil added 
had been previously absorbed by starch and stored for six montha The con¬ 
clusions from this and other work of similar nature indicate that the difficul¬ 
ties of raising chicks in confinement are due to vitamin, mineral, and roughage 
deficimicies and a lack of proper ^exercise and sunlight The addition of 0.5 
per cent of suitable cod liver oil to the rations of chicks is recommended. 

Home-grown protective poultry feeds. Mas. G. li. Shoup ( Western Wash¬ 
ington 8ta. Bimo. Bui, 12 (1924), 1, pp. 7 ^).—Suggestions are given for 

supplying necessary green feeds to chickens. 

Turkey raising, M. A. Juu. and A. R. Lee (17. 8. Dept. Agr., Farmers* Bui. 
1409 (1924)t PP* 11+22, figs. 15 ).—^This is a revision of and supersedes Farm¬ 
ers* Bulletin 791 (B. S. R., 86, p. 871). 

SAIBT FABMIH0--I)AIB71H0. 

Studies in the growth and nutrition of dairy calves.—VUI, Raising 
dairy heifers by nieans of the self-feeder, A. 0. McOanplish (Jour. Dairy 
8ci., 6 (1925), No. 6, pp. $72S87, figs. 8 ).—^In continuing this series of studies 
(E. S. R., 50, p. 579), the record aret given of the gains in weight and body 
measurements and the feed consumption of three heifer calves of the Holstein, 
Ayrshire, and Jersey breeds raised fromji^ut 1 to 23 months of age on seU^ 
f eedera 

From the first to the eighth periods, inclusive, the calves received whcAs 
milk hand-fed with access to alfalfa hay, shelled and cracked corn, whole Akd 
ground oats, wheat bran, linseed oil meal, and salt, whldi were also fied, 
ih|ni^hottt the entire test The calves were placed on pasture from the ninth 
td;^e fourteenth periods during which time no alfalfa hay was fed. From ^ 
to the eighteenth periods corn lEdlage as mil as alfalfh hay was 
and Ihp ^aln was discontinued at the end of the eighteenth period, 



1B24J DAQtT PABMING—^DAIBTINO. 879 

retnni t» pasture and a discontinuance of all feed at the end of the twenti^ 
period. 

The heifers made excellent gains both in body weight and measurements as 
compared with the normal throughout the test. The total consumption of feed 
by the three heifers, indicating the relative palatibility and desirability of each 
feed, was 4,840 Iba whole milk, 2,487 skim milk, 5,823 whole com, 6,411 cracked 
corn, 1,842 whole oats, 197 ground oats, 418 wheat bran, 874 oil meal, 2,574 
alfalfa hay, 3,508 corn silage, and 15.58 lbs. salt 

The initial consumption of large amounts of whole com while milk was being 
fed, with gradual decreases accompanied by increases in the cracked corn con¬ 
sumption after the milk feeding ceased, are interesting observations which were 
made. The greater portion of the whole oats was consumed after the four¬ 
teenth period. 

Feed costs were calculated and found to be lower per pound of gain with 
self-feeders, but the extra conditioning tended to delay breeding. Two of the 
heifers freshened at 25 and 27 months of age, whereas the third heifer was 
gotten with calf only after lowering her condition, and she was due to freshen 
at 32 months of age. 

A study in herd expansion, J. J. Hoopeb and N. La whence {Jour, Dairy 
ScL, 6 {1928), No. 6, pp. 588-^9^).—This is a brief summary of the develop¬ 
ment of a herd which was started in 1896 with 14 cows and was still in oper¬ 
ation in 1922, A special study of a 6-year period deals with the cows bred 
which calved and the number and proportion of heifers properly developed 
during this period for retention in the herd. 

How the advance of the period of lactation affects the milk flow, C. W. 
Tubnxb, a, C. Raosoa£.e, and S. Bbody {Jour. Dairy Sci., 6 {1928), No. 6, pp. 
527-^81, fig, 1). —The daily milk records of 80 Holstein-Frieslan cows in the 
University of Missouri herd indicated that the maximum production was 
reached in 15-16, 18, and 28 days after calving by cows milked 2, 3, and 4 times 
a da3% respectively, 

A study of the monthly rates of decline in milk production by Guernsey cows 
indicated that after the second montli of a lactation each succeeding month's 
production is about 94 per cent of the preceding month’s production, provided 
the cows are not pregnant. In case of pregnancy there is a larger decrease 
during the last two or three months of the lactation period. 

A test for determining the character of the cnrd from cows’ milk and 
its application to the stndy of cnrd variance as an index to the food valne 
of milk for infants, R. Tj, Hill {Jour. Dairy ScL, 6 {1928), No. 6, pp, S09-- 
526, figs, 11), —^A method for testing the strength of the curd of milk is de¬ 
scribed which depends on the force as registered by a spring balance required 
to draw a specially designed curd knife through a sample of milk which has 
been allowed to stand 10 minutes In a water bath at 85** G. (95** F.) after the 
addition of 10 per cent of a pepsin-calcium chlorid mixture. 

The results of tests of the curd strength of Jersey and Holstein milk indi¬ 
cated that the Jersey curd was usually harder than the curd of Holstein milk, 
though occasionally individual exceptions occurred. The period of lactation 
also affects the hardness of the curd, as during the first half of lactation it is 
greatly Increased with gradual decreases in hardness during the last half. 

In the test to determine the effect of fat on the curd strength, skim milk was 
found to have a h^Aier taufion than the whole milk from which it was obtained. 
This, together with other results, made it evident that there was no relation 
between Hie curd strength and Uie fat content except that the presence of fkt 
tends to soften the curd The principal value of the test as designed is for 
selecting milk having a soft curd for infant feeding, and some previously un- 
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explained revolts in feeding different milks to infants might be accounted for 
on the basis of this test. 

The problem of transporting milk In hot condition, S. H. ATins and 
W. T. Johnson, jb. (Jour, Dairy ScU 6 (192S), No, d, pp, —^The re¬ 

sults are recorded of a study carried on at the Dairy Division, U. S. D. A., 
designed to determine the feasibility of the use of heat to prevent bacterial 
growth and undesirable changes in milk during transportation. 

The milk was heated in the laboratory to temperatures of 50 to 60* 0. 
(122 to 140* F.) and held for periods of from 4 to 24 hours in a water«bath 
with sufflci«it stirring to keep the melted butterfat from rising. It was found 
that the milk can not be kept at these temperatures for 24 hours without suf¬ 
ficient growth of thermophilic bacteria to usually produce at 50* a rennet 
curd and some acidity or a strong bitter taste due to proteolysis. At 60* 
acid formation with coagulation after 24 hours’ holding was experienced. Two 
types of organisms were isolated which seemed to grow at these high tempera¬ 
tures, the one being a spore-forming peptonizer growing best at 40-50*, and 
the other being a weak acid-producing bacilli growing best at 50-60* and 
resembling Lactobacillus thermophilus, 

A study of the effect of long heating on the cream layer indicated that 50 to 
55* for 6 hours had no effect, but that with 24 hours’ heating or higher tem¬ 
peratures the cream layer was materially reduced. 

The wide distribution of ropy milk organisms in city milk supplies, 
A. R. Wam) (Jour, Dairy Sci., 6 (1923), No, 6, pp, 616-^3), —The prevalmice 
of ropy milk organisms about milk plants is discussed, and the results of 
tests of the milk of 307 patrons delivering at three milk plants showed that 
33 per cent devoleped roplness. In making these tests a pint bottle sample 
was taken from each patron and held at from 40 to 45* F. for four days. 

In a study of the different processes in the milk plant with respect to their 
relation to the entrance of the ropy milk organism into the milk, it was found 
that 36 of 40 samples of raw milk, 9 of the 32 samples started to be heated in 
the pasteurizer, none of 24 samples after pasteurization, 6 of 35 samples from 
the cooler, and 18 of 44 samples from the bottler developed ropinesa 
Tests of the utensils and of materials about the plants showed that the or¬ 
ganism was almost universally present in some plants and on practically all 
utensils which had not been thoroughly scalded. 

The value of milk iuspection for a small city, E. H. Pabfitt (Jour, Dairy 
SoL, 6 (1923), No, 6, pp, The improvement through the work of a 

milk Inspector in the bacterial content of the milk sold in La Fayette, Ind., 
is reviewed, 

InstmcUou In dairy operations, A. Peteb (Milchwirtsduiftliohe Betriebo* 
lehre, Berlin: Paul Parey, 1923, 2. ed,, rev, and enJ,, pp, XV+278, figs, B ),— 
This book deals wlthHhe fundamental principles of the production and handling 
of milk and the manufacture of butter and cheese. Portions of the book also 
deal with the economic side of dairying* 

Cheese making in Georgia, L. H, Mabijitt (Oa, Agr, Col, BuJ, 292 (192$), 
pp. 28, flgs, i8).—‘The method of manufacturing ChlKdar cheese Is deafly 
described. 

Sweetmied condensed milk« 7 ^If Bacterial thickening, F. E. Rios and 
P. A. Downs (Jour, Dairy 8c(., B (1923), No. $, pp. results Of a 

studjr of the bacterial changes causing thickening and ih4 development of 
abi|0rmal flavors and odors in sweetened condensed milk are reported from 
the New Tork Cornell Experiment Stationi The bacteria present were usunlly 
cdcd, which originate somewhere in the manufacturing plants. These organ- 
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isms were fouud to increase markedly the acidity of the product, with the 
production of solidification in some cases aqd a strong fruity odor. 

In one experiment, 44 samples of milk were prepared containing ratios ot 
sucrose and water, called the sugar ratio, varying from 52.2 to 63 per cent 
of sucrose. These samples were inoculated with organisms from thickened con¬ 
densed milk, and during 35 days* incubation at 30® C. growth occurred in all 
samples containing a sugar ratio of less than 61.5 per cent, but in very few 
samples containing more than this amount of sucrose. The amounts of milk 
solids present did not seem to Influence the occurrence of growth. In another 
like experiment similar results were obtained, except that weak cultures were 
used which had been kept in the laboratory for some time and the effects 
of the growth were not as pronounced. 

In a further experiment cultures, invigorated by frequ^t transfers in 
bouillon, were found to grow in milk containing high concentrations of sucrose 
as determined by the formation of acid, though thickening of such samples 
did not occur. In a fourth experiment in which invigorated cultures were 
Ufced, like results were also obtained. 

The results of tl»e four exi^erinients indicated that the minimum concentra¬ 
tion of sucrose at which growth did not occur was slightly variable, as also 
were the effects of the growth on the products containing the higher percent¬ 
ages of sugar. 

The effect of the incubation temperature was studied In another experiment 
in which it was found that less vigorous growth was made at 20® than at 
30®. No growth was made on milk containing as high sugar concentrations at 
20” as at 30®. 

Chemical tests indicated that the organisms acting in the sweetened con¬ 
densed milk tend to reduce the amount of sucrose, which is accompanied by 
an apparent increase in lactose. For safety in manufacturing sweetened con¬ 
densed milk, it Is recommended that It contain a sugar ratio of at least 63.5 
per cent Such a product would not be absolutely safe, but it would not be 
liable to solidify. 

The acidity phase of the ice cream mix, B. I. Masurovsky {Jour, Dairy 
iSfci., 6 (1923), No, 6, pp, 591-607, figs, H ),—more detailetl account of the re¬ 
sults of the investigation previously noted (E. S. R., 50, p. 281). 

Statistics of dairy factories, it022, H. H. Coats {Canada Bur, Statis,, 
Dairy Factories, 1922, pp, XVI-i~68 ).—Data are tabulated as to the amounts 
and values of milk and cream received and the dairy products manufactured 
by the factories of Canada during 1922, with comparisons. Other miscel¬ 
laneous information deals with the capital Invested and employees of the dairy 
factories and the exports and imports of dairy ptoducts. 

VETEBIXABT HEBICIBE. 

Beport on the operations of the veterinary sanitary service of Parts and 
the l>epartnient of the Seine daring the year 1022 [trans. title], H. Mabtel 
{Berv, Vdt Sanit. Paris et Ddpt Seine, Rap, 0p6r,, 1922, pp, 2S9, pis, 8, figs, 
is the usual annual report (E. S. R., 48, p. 480). 

Annual report ot the Bengal Veterinary College and of the Civil 
Veterinary D^artnient, Bengal^ for the year 1022-*22» A. f>. Mac- 
Gbxgob and P. J. Kma {Bengal Vet, Col, and Civ, Vet, Dept, Ann, Rpt, 1922-2$, 
pp, This is the usual annual report (E. S. B., 48, p. 579). 

woolly»pod milkweed (Asdeplas eriooarpa) as a poisonous plant, 
0* D. Mabsb and A. B. OnAWSoic (17. 8, Dept Agr, Bui, 1212 (1924), pp, U, 
figs, 7)«^Thls is a report of feeding experiments carried on with A, eriooarpa. 
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a plant growing abundantly in parts of western California, which has been 
suspected of having been connected with the losses of sheep suffered by Cali¬ 
fornia stockmen* The results obtained have shown the species to be very 
l>oisonous, not only to sheep but also to cattle. It is pointed out that while 
animals are not likely to eat it except when other forage is scarce. It is dan¬ 
gerous because of its marked toxic character, since as little as 0.1 lb. per 
hundredweight of animal may poison, and 0.22 lb. may cause death. 

Molds in silage and their significance in the production of disease 
among livestock, C. H. Eckles, C. P. Pitch, and J. L. Seal {Jour, Amer. Vet. 
Med. Aasoo., 64 (1924), No. d, pp, 7id-72f).—The authors recommend the dis¬ 
carding of badly molded silage, but point out that the feeder need not hesitate 
to utilise silage which contains some mold, especially when fed to cattle. 

The physiological action of dyes, G. W. Clough {Vet, Jour., 80 {1924)> 
No. 586, pp. 147-158 ).—^The author discusses the relation between the chemical 
constitution of dyes and their physiological action and toxicity. 

A contribution to the knowledge of anaplasmosls [trans. title], Hklm 
{Ztschr. Infektionskrank. u. Hyg. Haustiere, 25 {1924), 4* PP* 199-226, pi. 1, 

figs. 2 ).—The author finds that anaplasmosls can be transmitted to healthy 
animals through the Intravenous injection of blood containing Anaplasma. 
The paper includes 47 references to the literature. 

Report of the advisory committee on anthrax, W. Midolebbook st al. 
{Geneva: Intematl. Labor Off., 1928, pp. 86 ).—^This la the report of the ad¬ 
visory committee on anthrax adopted at their final sitting, held Deqpmber 14, 
1922, as a true historical statement of the work accomplished. Part 1 includes 
the report of the committee (pp. 6~13) and appendixes consisting of (1) the 
minutes of the advisory committee on anthrax (pp. 15-^7) and (2) a memo¬ 
randum circulated by the chairman for the information of the members of 
the committee (pp. 69-74), and part 2 of a minute of dissent communicated 
by the representative of the Indian Government (pp. 83-86). 

Botryomycosis in man and other animals, J. Toblais {La Botryomyoose 
chez VHomme et chez les Animaux. Paris: Lihr. Octave Doin, 1922, pp, [8]+ 
120, pis. 7, figs. 5 ).—This contribution to the study of the granulomas and their 
treatment Includes a bibliography of 18 pages. 

Some remarks on the urgency and importance of precautionary meas¬ 
ures against Infection by animals, persons, and things in suspected foot- 
and-mouth disease, A. H. Bebby {Vet. Jour., 80 {1924), No. 586, pp. 158-164 ).— 
The author emphasizes the importance of precautionary measures in combat¬ 
ing this disease. 

Appraisal of diseased animals, W. M. Regan {Calif. Countryman, 10 {1924), 
No. 4, pp. 11, 24, fig. 1).—A brief discussion of this subject as applied to foot- 
and-mouth disease., 

Mai de caderas and Its treatment with Bayer 205 (trans. title], F. 
Schmidt and M. de Oliveiba {Arch. ScMtfs u. Tropen, Hyg., 28 {1924), Ho. 5, 
pp. 91-100, figs. 2).—The authors find Bayer 205 to cure small laboratory 
animals artificially infected with Trypanosoma equinum, no iU ^ect result¬ 
ing. It is effective when administered to both naturally and artificially in¬ 
fected equines. The curative doee recommended for Braziliab subjects Is T 
to 9 gm., administered at Inter^yals of a week in doses of 2, 2, and 8; or 8» S, 
and 8 gm. The protective effect of a single dose of 2 to 8 gm. lasts at lehit 
a month. A list of six references to tlm literature is included. 

sA study of rabies from the stan^^int of etiplogy, R. A. Hxsjm iJpnr, 
Amer. Vet. Med. Assoc., 64 {1924), No. PP* 878-488, figs. 8)>-The MQimr 
upon studies made at the Arniy Medical Sdiool 
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His study of the tissue of the central nervous system of rabbits Inoculated 
subdurally with fixed virus has demonstrated the presence, 72 hours after 
such Inoculation, of bodies having the morphological and staining character¬ 
istics of Negri bodies, undergoing cyclic changes. These bodies were as large 
as those commonly noted in street virus infection, and were found dividing 
by fission. Another type of minute, highly refractile body, similar to that 
described by other investigators, was found In considerable numbers 48 hours 
later, subsequent to infection. The grouping of these small bodies, in several 
instances, suggested that they had possibly just been liberated from some 
type of “parent” cell. The author's findings lend support to the contention 
that the Negri bodies are a type of protozoan organism primarily responsible 
for the disease. 

Progress of bovine tnbercnlosis eradication work in the United States, 
J. A. Kiebnan {Internatl. Assoc, Dairy and Milk Insp, Ann, Rpt, 12 (1923) t 
pp, SS2-^4S )-—^Thls account, by the chief of the tuberculosis eradication 
division, U. S* D. A. Bureau of Animal Industry, was presented at the annual 
meeting of the International Association of Dairy and Milk Inspectors held 
at Washington in September and October, 1923. 

The biology of ascarids and ascarid pneumonia [trans. title], A. Maktin 
(Rev, V4t, [Toulouse], 76 (192JD, No. 2, pp, 69-76). —This is a discussion of 
the life history and habits of ascarids, particularly Ascaris lumhticoides in 
swine, and of ascarid pneumonia or thumps. 

Spirilla as the cause of abortion in cattle [trans, title], J. Witte (Berlin. 
Tierdrztl, Wchnschr., 39 (1923), No, 52, pp. 553-555). —In the author’s in¬ 
vestigations of 27 bovine fetuses. Bacillus abortus was isolated 11 times, spirilla 
5, pseudotuberculosis bacilli 1, and paratyphoid bacilli 1, with negative results 
in 9. 

Damaged sweet clover: The cause of a new disease in cattle simulating 
hemorrhagic septicemia and blackleg, F, W. Schofield (Jour, Anicr, Vet. 
Med. Assoc., 64 (1924), No. 5, pp. 553-575). —Investigations of a new disease 
occurring in Ontario show it to be entirely distinct from hemorrhagic septi¬ 
cemia and blackleg, which it simulates. It is produced by a toxic substance 
which Is present in moldy sweet clover, and there is much evidence that cer¬ 
tain molds are resiionstble for the formation of the poisonous principle. 

The foot maggot, Booponus intonsus Aldrich, a new myiasis-producing 
fly, H. E. WooDWOBTH and J, B. Ashcraft (Philippine Jour. Sd., 22 (1923), 
No. 2, pp. 143-156, pJs. 8).—In their discussion of this pest the authors report 
that Hereford cattle are much more susceptible to attack of tlie foot maggot 
than are carabaos. The maggots have been taken from Hereford, Nellore, and 
Philippine cattle, carabaos, and goats. 

Piroplasmoses of sheep in Algeria.—Preliminary note [trans. tide], 
F. Lestoquabd (Bill. 8oc. Path. Eitot,, 17 (1924), No. 2, pp. 122-128, fig. 1). — 
In observations of numerous cases of piroplasmosis of sheep in Algeria in 
1023, the author detected three forms, namely, BabeHella ovis Babds, Donderia 
ofMs Du T., and Theileria ovis Littlew. The last mentioned did not appear to 
be pathogenic. 

Pbrclne erysipelas, J. W. Parker, A, I/kjkhart, and J. D. Ray (Jour. 
Amer, Vet. Med* Aseoe., 64 (1924)^ No, 4^ PP* -Observations con¬ 

ducted with a view to determining the lesions that are commonly associated 
with urticaria and necrotic dermatitis are reported upon, which Include the 
findings in 110 eases of the diseasa 

Bn^silnin ahortnm (Bang) Isolated frofti the fetus of an aborting 
nsarOi 8. WL MoNtrrx and O. Murray (Jour. Amer. Vet, Med. Assoc., 65 (1924)t 
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No* S, pp* 21St The authors record the isolation from the foal of an 

aborting mare of an organism which laboratory study has shown to belong 
to the abortion Malta fever group, and which is apparently B* abortum* 

finsootlc encephalitis of the horse [trans. title], R. Moussu and L. Mab- 
CHANO (Bee. M6d* m (1924), Nos* 1, pp. 5-^4, pis. 5, figs* 15; S, pp, 65-90, 
figs* S )*—^This is a report of clinical observations, transmission experiments, 
and tlierapeutic and anatomo-pathologic investigations of Borna disease. The 
authors conclude that the disease is caused by a hlterable virus. 

Report of the commission appointed to inquire into the sclerostomlaais 
in Holland.—I« Zoological part.—^VoL 1, The adult strongylids (sclero- 
stomes) inhabiting the large intestine of the horse, J. E. W. Inns {The 
Hague: [Govt*], 1922, 7, vol. 1, pp, 118, figs* JSl). —This rei>ort of studies in¬ 
cludes an account of the structure of the strongylids of the horse (pp. 8-14), 
remarks on the ecology and on the occurrence of the strongylids of the horse 
in Holland (pp. 14-16), classification of the strongylids (pp. 16-18), descrip¬ 
tions of the Strongylidae (50 species representing 8 genera, namely, Strong^dus 
4 species, Triodontophorus 5, Craterostomum 8, (]ylicostomum 31, Poteriosto- 
mum 2, Oesophagodontus 1, Gyalocephalus 1, and Cylindropharynx 8) occuring 
in the colon and cecum of the horse, the donkey, and the zebra (pp. 18-110), 
and a bibliography of three pages. 

A contribution upon the occurrence and the life history of tapeworms 
of the horse [trans. title], G. Stboh (Ztschr, Infektionskrank. u. Hyg. HausHere, 
24 (1925), Nos* 2, pp* 105-124, pis* S; 5, pp. 1’15-19S, figs. 2). —The author found 
that of 2,012 horses slaughtered at Augsburg, Bavaria, from 1914 to 1918, 
1,125, or 55.9 per cent, were infested by tapeworms. Of these 1,045, or 51.9 
per cent, were infested with Anoplocephala perfoliata Goeze; 229, or 11.4 per 
cent, with A. mamillana Mehlis; and 47, or 2.3 per cent, with A* magna 
Abildg. 

The dog: Hygiene, diseases, J. Pkrtits (Le Chien: Hygidne, Maladies. 
Paris: J,-B* Baillii)re & Sons, 1925, ret?, and enl* ed*, pp. 4l4i fiO^. 111).—A new 
edition of this practical handbook (E. S. U., 16, p. 1136). 

Diseases of poultry, R. Gwatkin {Oniario Dept* Agr* Bui. 505 (1924), pp* 
52, figs. 21). —This is a practical summary of information of the more Im¬ 
portant diseases of poultry. 

Perfect physical recovery of a fowl may follow an attack of a septicemic 
disease, B. F. Kaxjpp and R. S. Deakstynk {Jour. Amer. Vet Med. Assoc., 64 
(1924), ^ 0 * 5, pp. 625-627, figs, g).—The authors present the record of a Single 
Comb Rhode Island Red ben In which an Initial septicemia developed following 
the feeding in the drinking water of a virulent strain of Bacterium swaguimh 
rium. This hen recovered without showing marked cllnlcai symptoms. That 
the disease had ^veioped in the hen was shown by the temperature rise, 
blood study, and the recovery of the organism from the blood of the wing 
vein. A second bird, which was inoculated with a culture of the recovered 
organism, developed an acute septicemia from which it died, showing typical 
symptoms, post-mortem findings, and microscopic and bacterial confirmations. 
The recovered fowl completely regained her former physical powers, since in 
confinement on the proper ration she produced a normal, spring-cycle pfoduc- 
tiooineggs. ' 

The macroscopic agglutlnatloA test as iufinenced by the fatty content 
Of the blood aetum of fowls^~d, Hffect of stairratlon upon latllke conifnilt 

R. Hitchreb {Jour* Amer* Vet* Med* Assoc*, SS (1925), No* 6, pp. 759^765)^^ 
Ste blood sera of hens la heavy lay gives very uusatisf^mtoty results la ^ 

for baUillayy white diarrhea. The 

coi||mit of the sera interferes with the accurate interpretation of the reai^ 
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starving fowls for at least 36 hoars previous to bleeding results in clear 
sera and excellent tests. Starvation causes a marked decrease in egg produc¬ 
tion, with a slow recovery after four days.” 

On the habitat of Ascaridia perspicillnm (Rud.)f IS* Ackebt {Jour, 
Paraaitol, 10 {102$), No, 2, pp, 101-10$, pi. 1). —The author finds from the ad¬ 
ministration of embryonated eggs of A. perspicillum to young chickens and from 
post-mortem examinations at the Kansas Experiment Station that the normal 
habitat of this nematode is the small intestine, especially the duodenum and 
jejunum. The larvae seldom Inhabit the liver, lungs, or other organs outside 
of the Intestine, though two larvae were taken from the liver of a chick, 
seven from the lungs of three chicks, and one larva from the trachea of 
another chick. 

Fltikes of the genus Collyriclum as parasites of turkeys andi chickens, 
W. A. Riley and H. C. H. KraNKAMP {Jour. Anier. Vet. Med. Aaaoc., {lOti), 
No. 5, pp. 591-599, fws. 3). —This is a contribution from the Minnesota Ex¬ 
periment Station, in which the authors record the occurrence of a fluke of the 
genus Collyriclum in a flock of turkeys on the shore of Lake Minnetonka, in 
northwestern Minnesota and in a flock at a point 25 miles from Minneapolis. 

Out of the 110 G- to 8-week-old poults in the first mentioned flock, 50 showed 
the cysts of the parasite, which occurred not only on the perianal region, hut 
were found In various cases to extend quite generally over the ventral surface of 
tlie abdomen and breast and In rare instances even about the l>eak, on the nock, 
etc. Several hens were also found to be affected. Although not previously 
recorded from domesticated birds, it or a closely related species Is known to 
occur In various passerine birds. 

Temperature, pulse, and respiration of foxes, K. B. Hanson and H. L. 
Van Volkenbebg {Jour. Amer. Vet Med. Aaaoc.. {192$), No. 2, pp. 210-215 ).— 
This is a report of Investigations conducted by the U. S. D. A. Bureau of 
Biological Survey. „ The auUiors found in apparently healthy foxes, caught and 
held, that the average tenii)erature was 108.9® P., with a range from 101 to 
107.0*; the average pulse rate was 130, with a ninge from 71 to 274; and the 
average frequency of respiration was 54, with a range from 20 to 216. It is 
not believed that these represent the actual normal, since a certain deviation 
apparently occurs when the animal is disturbed by being caught and held. 

ETTBAL ENOIHEEBINO. 

Farm engineering, B. B. Robb and F. G. Behrends {New York: John Wiley 
d Sons, Inc.; London: Chapman d Mall, Ltd., 1924, vol. 1, pp. XV/Z-fW* 
figa, 470), —^Thls is one of the so-called Wiley ICarm Series, edited by A. K. 
Getman and C, B. Ladd, It contains practical information on the performance 
of certain mechanical processes on the farm. Chapters are Included on harness 
repairing; knots, hitches, and splices; belts, pulleys, and shafting; soldering; 
painting; leveling; farm drainage; concrete work; a farm water system; and 
sewage disposal. 

Kent's mechanical engtneers' handbemk, W. rewritten by R. T. Kent 
{Hm> York: John Wiley d Bone, Inc.; London: Chapman d Hall, Ltd., 192$, 
19, ed,f pp. X7/H-«,W7, flga. f,052).—This Is the tenth edition of this well- 
known mechanical engineering handbook, the first edition of which was issued 
in 1895. In this revision the book has been entirely rewritten, space being 
devoted to each Jmbject in accordance with its importance. It is stated that in 
spitO'^t the available material is more than 50 per 

cent than that of the previoas edition. 
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Annual report of the agricultural engineer, Burma, for the year mid- 
lug June, 1.92B, Mauno Ba Gyaw {Burma Agr, Bngin. Ann. Rpt. pp. 
SI). —This report deals with work in Burma during the year ended June, 1922, 
on farm buildings, wind mills, pis^de-terre construction, and sugar-cane crush¬ 
ers and furnaces. 

Administration report on irrigation branch for the year H. 

deL. Poixabd-Lowsley (Cent. Prove, and Berar [India], Irrig. Branch Admin. 
Rpt. 1921-4S2, pp. [155], pis. S). —^This is a review of the work of the irrigation 
branch pf the Public Works Department of the CJentral Provinces and iBerar, 
India, during the fiscal year 1921>22. 

Keview of the work of the irrigation department, Central Provinces, 
for the year 1921—22, H. deL. Pollakd-Lowslky {Cent. Prove. [India] 
Irrig. Dept. Rev. pp. [^5]).—brief account of the work of the ir¬ 

rigation department of the Central Provinces, India, during the year 1921-22 
is presented. 

Review of the work of the irrigation department. Central Provinces, 
for the year 1922-23, H. deL. Pollabd-Lowsley {Cent. Prove. [India] 
Irrig. Dept. Rev. 1922-2S, pp. [55]).—^The w’ork, expenditures, and revenues 
of the irrigation department of the Central Provinces, India, are summarized 
for the year 1922-23. 

Reports on irrigation in the Incomatl, Maputo, and Umbeluzi Rivers, 

J. A. Baupoub (Relatdrios edbre Irrigagdo noe Vales do Incofnat\ Maputo e 
Umbeluzi. Lourenco Marquee: Repart. Agr. Prov. Mocamhique, 1922^ pp. [82], 
pis. 7). —General information and data on proposed irrigation projects on 
three rivers in Portuguese East Africa are presented. 

Measurement of seepage losses in canals, O. V. P. Stout {Agr. Bngin.^ 5 
(1524), Ro. 4, pp. 82, 85, 90). —In a contribution from the University of Cali¬ 
fornia information on methods of measurement of seepage losses from canals 
is presented. 

It is concluded that to insure reliability and accuracy v^ithin practicable 
limits, tlie water cross section at the upper gauging of a set should be similar 
in form to that at the lower, the mean velocities should be approximately 
equal at the two sections, and the range and distribution of velocities should 
be about the same. The gauging sections should be as far apart as is consistent 
with other conedderationa Any inliow except at the upper gauging station and 
any outflow except at the lower gauging station are objectionable. The range of 
velocities should preferably not include those lower than 1 ft. per second nor 
those higher than 3 ft per second except in large canals, in which the range 
may be extended without impairment to the accuracy of the measurements. 
Steadiness of stage should be sought 

On the velocity^f flow in sewers partly foil, M. T. M. Oemsby (Sarospor 
and Munlo. and County Engin., 55 (1924), No. 1679, pp. 297, 298, fig. i).— 
Tabular and graphic data on the velocity of flow in sewers partly full are pre¬ 
sented and discussed mathematically. 

The hydrogen ion concentaration of lime treats water and its effe^fin 
haoteria of the colon^yphold gronp, B. D. Soorr and G. M. MoOlubb {JpAtr. 
Amer. Waterworks Assoc., 11 {1824), No. S, pp. 558-554).—Studies oonduc^jytt 
the Ohio State Univmrsity on the r^atlcm of the H-ion concentration of trhalld 
water to the coll bacteria content are r^rted. 

References are cited which indicate that bacteria of the coloii-typliold gronp 
aae destroyed In media ef low H*ion concentration, the limitU^ value belnivp 
the neighbor|iood of pH 9.5. The results of exanUnations of ihuroles 
purification plants Indicate^ that this lindtftiig pH value applies Ulso 
tBhe jpoint is raised that processes invoiving lime treatmmit, In the courss j^ 



1924] BXTBAIi EKGIKBBBIKO. 887 

which tlie water attalna a low pH value, may poesesa an advantage over others 
in bacterial efficiency. 

1» tile drainage a real aonrce of profit in farming? H. B. Roe (Affr, 
Engin,, 5 Eo. 4, pp. 75-79, figs, 4), —^In a contribution from the Minnesota 

Experiment Station data on the economics of tile drainage on Minnesota farms 
are presented, showing the economic effects of increasing the tillable area with¬ 
in the present farm limits and in squaring up fields and tlie infiuence of drain¬ 
age on the quantity and quality of crops. It is stated that there is too little 
accurate evidence available to warrant the drawing of any hard and ^st con¬ 
clusions, but that what is available emphasizes the importance and great need 
for more extended research in drainage. 

It is suggested that studies should be undertaken of economical and efficient 
methods of drainage Installation and a correlation between waste land reclama¬ 
tion within the farm limits and the normal income from and value of tillable 
land, of soil permeability for the most efficient depth and spacing of drains for 
the prompt removal of excess moisture from the soil, of agricultural develop¬ 
ment of peat lands through drainage and control of the ground water level, and 
of the causes of failure of draintile. 

The atllization of salvaged war explosives in cut over land reclamation, 
J. S^VBNEHABT {Agr. Engirt., 5 U924), No, 4, pp, 84, 85, 87, figs, S), —In a con¬ 
tribution from the Wisconsin Experiment Station experiments on the use of 
sodatol for blasting stumps are reported. 

It is noted that sodatol is a mixture of 45 per cent TNT and 55 per cent 
sodium nitrate. The resulting mixture is more sensitive than TNT or picric 
acid and less sensitive than nitroglycerin dynamite. It is said to be detonated 
with an ordinary No. 6 blasting cap or electric blasting cap. It does not freeze 
and will not deteriorate in storage if kept dry. It is said to be 15 or 20 per 
cent stronger than the ordinary dynamites. 

Experiments w|th white pine stumps in moist soil indicated that sodatol 
is a satisfactory blasting explosive. Although being slower than picric acid or 
high-grade dynamite, it is less efficient for blasting rocks by the mud capping 
method. Sodatol is too insensitive for so-called propagated ditch blasting. 
Its use requires either an electric blasting cap in each charge, or, if con¬ 
ditions are favorable, a primer of straight nitroglycerin dynamite may be used. 

Oaltlvatloni of soil with explosives [trana title], A. Sacchi {Jstria Agr., 
n, ser,f 2 (1922), No, 24, pp* 577-58 $),—Data on the breaking of six different 
types of soil by use of the explosive influence of balllstite are briefly sum¬ 
marised. The soils vajded from shallow rocky material covered with bushes 
to deep productive soils of a high state of fertility and cultivation. 

The necessary depth of blasting varied from 70 cm. (27.5 in.) to 1 meter 
(8.28 ft). Holes were bored 10 cm. in diameter, and were separated by dis¬ 
tances of 1 meter for rocky soil, 1,25 meters for gravelly soil, and 1.4 meters 
for productive soils free frqm roots. The charge of balllstite necessary for the 
proper breaking of the different soils varied from 200 to 300 gm., compressed 
into ^tiidges. 

dost data for each soil are included. 

i|pral liifbwaar pavemente-^iiiaiatenaiice and reconstruction, W. G. 
HAhsca {Nmo Ywrk md London: MoQrow-Sm Book Co,, Inc., 1924, PP- XVI+ 
$$7f pit. 2, figs, This volume presents basic data ordinarily used in 

the design* construction, maintenance, and reconstruction of rural highways, 
and lUimttates them with exam ple s of current and recommended practice. It 
coati^ general a^cninistrative consideraticuis, general engineering 

PHndite of paveiueiit design and type selection for speciflc roads, details of 
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design and construction, maintenance and reconstruction, and minor ^ints of 
design, together with six appendixes. 

Materials of construction, their manufacture and properties, A. P. Muxs 
{New York: John Wiley d Sons, Inc.; London: Chapman d HdU, Ltd.^ IW®, 
t. ed., pp. X4-[-i7d], figs. [19®]).—^This is the second edition of this book, 
edited by H. W. Hayward. It contains information on the manufacture, 
properties, and uses of the more common materials of engineering construction. 
Chapters are included on plaster, lime, and natural cement; Portland cement 
and concrete; stone; bricks and other clay products; the ferrous metals,*non- 
ferrous metals, and alloys; timber; rope; and mechanical fabrics. 

The concrete yearbook, 1024, edited by O. Fabicb and H. L. CHtLOK 
{London: Concrete P«6s., Ltd., 1924, PP. XIV+SS6, figs. 2S ).—^This is a hand¬ 
book and directory for the concrete industry. It contains chapters on cement, 
essential factors in making good concrete, proportioning concrete mixtures, 
standardization in the proportioning of concrete, surface treatment of con¬ 
crete, concreting in cold weather, reinforced concrete and fire resistance, con¬ 
crete floors, concrete roads, tables for reinforced concrete design, memoranda 
for concrete users, bibliography of concrete and reinforce^ concrete, and pro¬ 
fessional institutions and trade associations. Directory and catalogue sections 
are included. 

Does paint preserve wood? H. D. Tiemann {Sci. Amer., ISO {1924)f No. 5, 
pp. S14f S15, ligs. 6 ).—Data are reported from studies conducted at the U. S. 
D. A. Forest Products Laboratory which showed that paint is not proof against 
gradual absorption of moisture and therefore will not prevent the occurrence 
of swelling or shrinkage in wood. It does, however, retard the rate of absorp- 
^.^on or loss of moisture through the surface of wood, thus giving time for a 
partial equalization of the moisture and reduction of the moisture gradient 
Hdthin the wood. 

It is further shown that paint does not make wood poisonous to wood-de¬ 
stroying fungi, but by preventing the surface cracks it makes it more difficult 
for the fungi to get a foothold and thus helps to preserve the wood. The 
equalization of the moisture distribution throughout a piece of wood brought 
about by a coating of paint when applied to all surfaces also prevents exces¬ 
sive warping of the piece as a whole. 

History of the windmill [trans. title], B. TxTRBiksE {In Congrds de VSau, 
J92S. Compte Rendu des Travaum. MontpeUier: Roumdgous d D^haut 192$, 
pp. 119^92). brief historical review is given of the development of tte 
windmill from the primitive theories to the modem dynamic theories. 

Windmill witli vertical axle [trans. title], P. Amans {In Congrds de VBau, 
192S. Compte Rendu des Traeauw. Montpellier: Roumdgous d Dihcm, 192S, 
pp. 1S$--145, figs. S).f-A brief technical discussion is given covering the theory 
of the vertical arie windmiU. 

Electriflcatloa of farms in Sweden, T. Holmokbn {Rleet. World, 8$ (1924), 
No. 4, pp. 178nl82, figs. 5).--Swedish experiments on the application of eAeo- 
tridty to farm processes are outlined in some detail, and the conclurif^ji^tk 
drawn that an economically sound electrification of rural districts retires 
the cooperation of the vast majority of the famteta. A thorough tnvestiig||^ 
of the proper system of distribution should bo made before the detdW'df 
dbsstrification ar% decided. The design and size of transformers on the faxSoMk 
11^ tnaghetizing of motors, and the dlveteity factor at threShlnf 

diddered to be poinhi of great Ihxportimce in thk ccmns<^^ It is sle^ 
fllik la Sweden the cemsamption ot energy In the first year is 
# Hghtihg and threshing, Init tot the load increases ffom 
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to abotit 18 kw. hours i;>er acre. It la usually possible to electrify where the 
area of cnltlyated ground amounts to 25 or Bp per cent of the total area^ 

Implemeiit and machinery textbook, W. Stbeckee {Oerdte- und Mc^ 
BChinenlehre, Berlin: Paul Parey, 1922^ 12. rev. ed., pp. 7///4-518, figs. 212 ).— 
This is the twelfth revised edition of this book, which is one of the textbooks 
of agriculture edited by G. Krafft 

[MachiAery and implement studies at the Pnsa Beseareh Instltate], 
W. Satxb (Apr. Research Inst., Pusa, 8oi. Rpts. 1922-2S, pp. 85-88).—^Working 
costs and analytical results for different operations in the use of steam plow¬ 
ing tackle are tabulated and discussed briefly (E. S. R., 49, p. 85). Data on 
cultivation by five motor tractors are also included, showing that the wheel 
types used are too light and of too low a power for deep plowing. They are 
extremely useful for light and shallow cultivation with disk harrows or cul¬ 
tivators. 

Machine threshing and seed grain [trans. title), M. Ringelhann {Jour. 
Apt. Prat., n. ser., 41 {1924), 6, pp. 111-115).— Data from different sources 

are summarized to show that machine threshing of seed grain has a tendency 
to so injure it mechanically as to reduce its germinatlve powers, esi)ecially 
if treated with copper sulphate. 

Germination teats of hand and machine threshed grrain when treated with 
copper sulphate gave results in favor of the hand threshed grain. Tests of 
treated and untreated machine threshed grain also favored the untreated 
grain. A comparison of grains of wheat, rye, barley, and spelt injured to 
destruction by hand and machine threshing showed that the lo^ from machine 
threshing was from two to four times as great as that from hand threshing. 
The injury was greater the larger the seeds. Pointed teeth gave better results 
than flail teeth in the threshing cylinder. It is concluded that for seed grain 
the threshing, if mechanical, should be performed in two operations, the first 
being a slow-speed operation. 

Estimating building costs, 0. F. Dinqman (Neio York and London: Me- 
Oraw-BUl Book Co., Inc., 1923, pp. VIII-4-240). —^Thls is a handbook of in¬ 
formation on the estimation of building costs. It contains chapters on ex¬ 
cavating, grading, and bracing; brickwork; stone work, cement block work, 
and architectural terra cotta; fireproofing and fireproof construction; plain 
and reinforced concrete; timber framing; boarding, planking, and shingling; 
finished carpenter work; structural steel and iron work and steel sash; lath¬ 
ing, plastering, and stucco work; painting and paper hanging; roofing and 
sheet metal, damp-proofing, and waterproofing; and short-cut methods of esti¬ 
mating. 

Research problems In the d€»lgn of tobacco bams, J. B. Kxlley (Apr. 
Engin., 5 (1924), No. 4, pp. SB-90, ftp. 1). —In a contribution from the Uni¬ 
versity of Kentudty some of the unsolved research problems involved in the 
design of a bam for air curing tobacco, particularly White Burley tobacco, are 
enumerated and discussed. Special reference is made to such factors as venti¬ 
lation, temperature, moisture, and bacterial action. 

BVBIlL SOOirOMICS Ain) socioiogt. 

Tractors and horses In the winter wheat belt, Oklahoma, Kansas, 
Nebraska, H. JL Totjurr and W. K. Humphbubs (U. 8. Deft. Apr. Bui. 1202 
(1924)^ pp. BOf tpa. id).—A study was made of the use of power on 390 farms 
on which tractors were owned, the D^artment, the Kansas State Agricultnral 
Ccdlsge, and t£e OoHsge of Agricnlture of the University of Nebraska co- 

'B88 4 iiB4 —— — 7 
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operating. Personal vi^ts were made daring August and September, to 
each farm and data obtained with respect to the work done during the year 
with the tractor and with horses* the cost of using the tractor and of keeping 
work stock* changes In the operation and organization of the farm after the 
purchase of a tractor, and opinions and ideas concerning its use. The litres- 
tigation Included also 85 farms on which tractors were not owned but which 
were comparable in size to those on which tractors were being used; The 
areas selected for the investigation were Harper County, Kans., and Alfalfk 
County, Okia., together referred to as the southern area; Thomas, Sheridan, 
Trego, Gove, and Logan Counties, Kans., known as the western area; and 
Phelps and Kearney Counties, Nebr., termed the northern area. The following 
table summarizes the more important points brought out in the investigation 
concerning the 854 farms operated with one tractor fh 1P21: 

Details of operation on farms on which one tractor and horses were oumed. 


Number of tons..... 

Site of fiirm. acres. 

Ofop area per farm. do... 

Area in wheat (seeded IMO).do... 

Tractor work per year: 

Drawbar (home form).hours. 

Belt (home ton).do... 

Custom.do... 

Total.do... 

Fuel per for drawbar work: 


Kerosene.do... 

on per year for drawbar work.do... 

Plrst cost of tractor.dollars. 

Bstlmated total life.years. 

Annual cost of repairs and upkeep.dollars. 

Coat of using tractors for drawbar work: 

Per year.do.... 

Per hour. do..., 

Work stook per farm.number.. 

Hearse labor: 

Per farm per year.hours.. 

Pea* b ead oer year....._.........................do.... 

Cost per hour of horse labor.cents.. 

Ooit of keeping work stock: 

Per farm.dollars.. 

Per bead..................do_ 

OosyMT year of power for drawbar work: 

Total (tractor end work stock).do.... 

Per crop acre.do.... 

Horse labor equivalent to total drawbar work: 

Per farm.boon.. 

Per crop acre.do.— 

Proportion of total drawbar work done with tractor8.per cent.. 
Increase in she of farm alter purobitse of tractor....crop acres.. 

Work stock per ton if tractors were not used.number.. 

Necessary work stock per ton in addition to tractor-do— 

Crop acres per borse: . 

Before purebaae of traotirs___ 

iggi.................._ 

PotentUd cron acres oer horse..........*................... 

Bednctlon in finnfly and regular hired labor.months.. 

Net increase in combined oost of power and labor due 


Propoition of owners who ehaa^ tillafe practice —ver cent. 
Proportion who believed tractors responsible for in- 

cressed yield per acre.^.............do... 

IProportion who bellevod present tractors would bo 

pn^iable.......—do— 

PfOpQCtion who Intend to buy others_ _ __—do... 


Southern 

area. 

Western 

ares. 

Northern 

area. 

120 

107 

127 

326 

842 

377 

262 

516 

299 

218 

407 

177 

365 

350 

203 

24 

19 

83 

50 

53 

4k 

439 

422 

277 

531 

345 

in 

301 

379 

332 

67 

54 

34 

1,499 

1,556 

1,373 

6.8 

6.3 

7.4 

106 

46 

67 

588 

520 

337 

1.61 

1.49 

1.70 

7.* 

ia2 

7.4 

3,690 

3,816 

4,206 

472 

393 

366 

22 

18 

I 13 

583 

522 

317 

76 

50 

69 

1,171 

1,042 

874 

4.47 

2.02 

2.92 

6,812 

7,483 

3,030 

26 

15 

19 

45 

46 

28 

18 

08 

44 

10.1 

15.2 

0.6 

5.7 

7.4 

6.3 

26 

34 

31 

35 

31 

40 

46 

70 

46 

1.2 

2L3 

as 

343 

137 

172 

69 

62 

65 

39 

14 

20 

78 

84 

63 

73 

86 

30 


In the following table arp enmiuapized iBome of the resutte of the 
on 85 farms operated with horses only: 
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DetaU$ of operation on farms on which tractors were not owned. 


Item. 


Southern 

area. 

Western 

area. 

Northern 

area. 

Total 

farms. 

Number of turns . 


26 

31 

28 

85 

Slieof fbrm. 


316 

779 

376 

504 

Crop erea per form. 

..........do.... 

250 

446 

288 

834 

Area in wheat (seeded 1990). 

.do_ 

196 

323 

164 

232 

Work ftock per farm. 


9.8 

12.2 

9.3 

10.5 

Value per head. 


108 

71 

111 

94 

Neoeasery work stock per form. 


9.8 

11.7 

8.7 

10.1 

Cost of keeping work atook: 

Per form. 


838 

670 

608 

701 

Par head. 

.do— 

84 

54 

65 

66 

Horae labor: 

Per form per year.. 

.hours.. 

6,819 

6,668 

5,561 

6,346 

Per head per year.. 

.do— 

709 

666 

610 

621 

Coat per hour of horse labor. 


13 

10 

12 

11 

Increase in sice of form, 1918 to 192L... 

_crop acres.. 

9 

78 

42 

45 

Crop acres per horse: 

1918... 

..do_ 

25 

33 

28 

30 

1991. 

.do_ 

26 

37 

31 

33 

Crop acres per necessary horse. 

.do_ 

26 

38 

33 

33 


With respect to the reliability of tractors it is indicated that on the average 
the 354 tractors were out of running order 10.6 days during the year but were 
needed for an average of only 2.1 days of work during that time. No great 
difference in reliability was shown among the different sizes. Considering 
those which had been out of order when needed, the time lost by each machine 
amounted on the average to 5, 4.7, and 4.5 days In the southern, western, and 
northern areas, respectively. 

Data are presented In detail showing the costs on two farms in each of the 
three areas, on which six farms the costs of power were very small. Data 
are presented by way of comparison covering the farms on which tractors were 
not owned, those on which no horses were owned, and those on which two trac¬ 
tors were owned. 

Production costs and storage of mangels, M. £. McCOixam {Western 
Washington Sta, Bimo, Bul^ 12 (1924), No. 1, pp, 22-24, figs, 2), —^The produo 
tlon costs tabulated and discussed here w^ere obtained from records kept on a 
5-acre dmonstration field of mangels grown in 1923 at the station. Man labor 
was charged at the rate of $3 and horse labor at $1 per day of eight hours. 
Tractor work exclusive of operator’s wage was charged at $4 per day of eight 
hours. The labor cost per acre up to harvest amounted to $52.90, seed and 
fertilizer bringing the total cost up to harvest to $65.40. The labor cost of 
harvest was $51.81, and the total cost per ton of mangels $3.23. The proper 
placing of mangels in a pit for winter storage is described. 

Cane production costs in Culm, W. J. Lauck (Facts About Sugar, 18 (1924), 
No. 15, pp, S45, S47). —Some of the data from a study of production costs pre¬ 
sented ^fhre the tJ. S. Tariff Commission at hearings March 27 and 28, 1924, 
are abridged here. Certain elements in the cost of producing sugar are de¬ 
scribed. It is Indicated that the cost of producing cane per pound of sugar 
amounts to from 0.7 to 1.22 cts., according to degree of cultivation. 

Analrsls of cost and profit of native agrtenlture [trans. title], A. M. P, A. 
SoHiktBicA (Dept, Landb., Nijv. en Handel [Dutch Bast Indies], Meded, Afd, 
Londb,, No, 6 (1928), pp, figs, it).—Data are submitted by A. X Koens 
with r^rence to rice cultivatlim in the Preanger Begencies in the Dutch East 
Indies, as as information obtained In the Province of Surakarta by P. 
Boogerd, The former indicate that much labor is required in planting, weed¬ 
ing, and harvesting rice, the amount varying considerably. The variation, 
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however, is relatively small for plowing, harrowing, and leveling, and the 
average costs of these operations show little range. Rice cultivation in this 
region is said to be intensive as to labor and as compared with rice cttltivatlon 
in Italy and the cultivation of hoe crops in the Netherlands. On the other hand, 
it is extensive as regards capital investment. 

The data obtained in the second instance indicate that in the Provinoe of 
Surakarta during 1922 labor in rice cultivation in general did not pay, due to 
the low prices of rice. 

Economic and social conditions of North Carolina farmers, compiled by 
C. C. Taylob and 0. C. Zimmebmai? {[Raleigh^: N. C. Tmaney Cornn,, [i92d], 
pp. 87).—A study of the question of landownership and tenancy in Ncnth 
Carolina was carried out by a special commission on tenancy made up of repre^ 
sentatives of the higher educational institutions, the State division of markets, 
and the Bureau of Agricultural Economics, U. S. D. A- A survey including 1,014 
farm families was carried out in Edgecombe County in the Coastal Plain sec¬ 
tion, Chatham in the Piedmont, and Madison in the Mountain section. 

The tenants and croppers in two of the three counties surveyed had over 99 
per cent of all their land planted to crops which were strictly fertility exhaust¬ 
ing rather than soil improving. The landless farmers universally were found 
to have fewer livestock than the landowners, to produce less of their home food 
supply, and to have a lower cash income; likewise they live in poorer houses 
and under poorer health conditions, are more illiterate, take fewer papers and 
magazines, read fewer books, attead church and Sunday school less f/equently, 
have fewer home amusements, and support community afCalrs less often. It 
is brought out that the cash income of the white tenants and croppers of the 
Mountain counties is less than 10 cts. per day per individual. 

Over 75 per cent of all the landless fanners surveyed use short-time credit 
to carry on their farming operations. Thirteen per cent of all the farm lands 
Included in this survey are being fanned by Insolvent men. Seventy-five per 
cent of the landless farmers are sons of landless fanners. 

liand reform in Czechoslovakia, L. B. Textob {London: George Alien A 
Unicin, Ltd,, 192S, pp, 151, pU, 8).—^After spending seven months in Czedio- 
Slovakia studying the problems of land reform, the author prepared this 
treatise. The laws and decrees which are cited have been assembled from 
official and other sources. The discussion covers the historic and economic 
basis for land reform; political parties and the law providing for expropriation; 
long-lease farmers, dispersed parcels, and compulsory lease; the land office; 
mismanaged estates; the law of allotment; the question of compensation; com- 
massation; and the opposition. An appendix presents graphical representations 
of data concerning the estates subject to expropriation under the law of April 
16, 1919. 

Share tenancy 4 Italy, G. Oostaitzo {Intematl Rev. Apr, Soon. IRomeh 
n. $er,, 2 ( 1924 ), No, f, pp, 8-Afi) .^Before the war in Italy, exc^t as a rule in 
Tuscany, the terms of share-tenancy contracts called for an equal divisidii 
of the product except in the case of oUves and mulberries. Afterwardi in 
1919 and 1920 the produce-sharing agreements were modified, particularly in 
relation to the apportionment of the expenses, a larger share of which was 
assigned to the owner. After 1021, however, there was a return to the tra«- 
timial mezzadria with the equal division of expenses and produce. The dlh 
Jeet of this article Is to explain the fundamental principles of the recent af^ 
jap^made in diiferent specific sections of the country, In order 
fo% of share tenancy and its function in national agrlcultnrai reeonstirii^^ 
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Airrieiiltiiral holdings; Their dtstntegratiipn and rennlcm into economic 
units* D. Baiakbishnamobthi (Jour. Madras Agr. Students* Union, 12 {192k), 
Na. 2f pp. S$S1 )^—The eril of excessive subdivision at agricultural land is 
said to be accentuated in India by the laws of inheritance among tlie Hindus, 
as well as by the tendency of laborers to cultivate small tracts in their spare 
tima Remedial efforts are briefly outlined. 

Studies and information relative to the agricultural colonization of the 
Spanish Protectorate in Morocco* A. ns Tobbej6n t Boneta et al. {Estudios 
e Informe Relatives a la CoUmisacidn Agricola de la Zona de Protectorado de 
Espafla en Marrueoos. Madrid: Junta Cent. Colon, y Repohl. Int, 192S, pp. 
[2)+290, pis, 20, figs. 6 ).—^Thls publication comprises papers setting forth the 
agriculture of the western portion of the Simiiish Protectorate of Morocco, out¬ 
lining proposed plans of colonization, and describing the organization and work 
of agricultural experiment stations there. 

Report of a farm credit survey of four townships* Foster County* 
Xorth Dakota* R. E. Willabd (North Dakota Sta. Bui 175 (1924), pp. 26, fig, 
1 ),—^An area in Birtsell, Estabrook, Longv-^iew, and Mellville Townships in 
Foster County, N. Dak., was selected for tliis study, and complete records per- 
''taining to 1028 were obtained from 61 owners and 46 tenants. The average 
size of farm operated was found to be 676 acres. Of the 465 acres per farm in 
crops in this region, 217 acres were devoted to wheat, 24 to com, 5 to alfalfa 
and sweet clover and 45 to other hay, 61 to oats, 41 to barley, 17 to rye, and 
13 to flax. 

The complete wheat sales per farm amounted to $337, which represents 
a gross income of $1.56 per acre from wheat. An average of six milch cows 
gave an average annual cash income per farm of $234. The average gross 
sales per farm amounted to $968, the amount being slightly larger on owned 
farms than on tenant farms. The average income per farm from wheat 
amounted to 86 per cent of the total, rye 3, flax 6, milch cow.s 24, other cattle 
0, hogs 10, and poultry 4 per cent. The average value of all livestock per 
farm was $1,756. 

The average investment for the owned farms was $29,419, of which the in¬ 
come represents an annual turnover of 3.5 per cent. The average assets per 
farm amounted to $29,419 for owners and $8,426 for tenants. Of the 61 farm 
owners, 56 had first mortgages, 19 second mortgages, and 3 third mortgages 
against their farms. Only 4 owners had no outstanding obligations. The 
average net worth of all owners amounted to $18,102, and that of the tenants 
was $1,507. The liabilities of owners and tenants, respectively, represented 
38 and 66 per cent of their assets. Twenty-nine of the owners carried State hail 
insurance on their crops and 29 carried life insurance. 

On a conservative basis it is estimated that 26 of the 59 per cent of the 
owners Included In this survey who expressed a desire for a Government loan 
were eligible to receive It Of the 88 tenants who desired it, 28 appeared to be 
qualified to receive it 

Farm lahor iu Maasacliuaetts, 1021* .7. 0. Folsom (U, 8. Dept, dgr. Bui, 
1920 ( 1924 ), PP » 26 , figs , 5 ), —^In conducting this study a personal canvap«i was 
made throughout sev^ localities in the State characterized by a particular 
type of agriculture as follows; The Connecticut River Valley in HahipsL^re 
and Franklin Counties where tobacco and onions predominate, the town of 
C!o{eraiB devoted to apple growing* the town of Barre where dairying and gen¬ 
eral farming are important* and lower Plymouth County around Wareham* 
the center of cranberry growing, and the town of Falmouth, of strawberry 
gro^g; also Marthas Vineyard Island, characterized by farming for sum¬ 
mer resort markets, and southeastern Middlesex County around Arlingtmi* 
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Where market gardening predominates. Also questionnaires were sent hy mail 
to employers and to farm laborers. To the employer schedule 022 repUes 
were received and 395 farm laborers working for wages were reached. 

Cranberry picking is shown to demand large numbers of hand workers, and 
tobacco is gathered largely by crews of six or more working as a unit Dairy 
and livestock farms show the least seasonal variation in numbers of employeea 

Massachusetts farmers obtain most of their labor locally, largely by ac¬ 
quaintance and personal search. They patronise employment agencies but 
little. There is no State regulation of employment agencies, and the typical 
employment agency official makes no effort to determine an applicant’s Rtness 
for the work for which he applies. 

The six-day week Is the rule among Massachusetts farmers.* Sunday and 
holiday chores and emergency work were expected of farm hands on about 
half of tlie farms. The most common wage rates on the farms studied were 
for men $3 per day In harvest and at other times $40 or $50 per month with 
board or $78 per month without board, for women $2 per day at other than 
harvest time. Harvest-time wages for women were largely on a piecework 
basis. In some districts in the State farmers practically never furnish board 
and room, while in others they expect thus to accommodate many or all of 
their unmarried employees. Two-fifths of the farm workers interviewed had 
no savings, one-third stated that they had bank accotxnts, and almost one- 
fourth had title to real estate. One-third of the farm laborers interviewed had 
schooling equivalent to less than five grades of grammar school. Another third 
had from five to nine grades. Two-thirds of the laborers had never engaged 
in other than unskilled employment. 

Dockage in wheat in North Dakota, A. H. Bentor {North Dakota Bta, 
But. 172 (1924), pp. 15, figa. 7).—^This bulletin presents facts regarding dockage 
in wheat from Foster County, N. Dak., and from the State as a whole. At¬ 
tention is given to the increase in returns that farmers may secure through 
the reduction of dockage and other foreign material The, sources of in¬ 
formation include data collected by the college from five farmers* elevators 
handling grain from the county studied, data furnished by the Bureau of 
Agricultural Economics, U. S. D. A., and that obtained by the college throufi^ 
questionnaires returned by 248 farmers* elevators. 

Crops and Markets, [April, 1924] {U, 8, Dept. Agr., Crops and UarkeU, 1 
{1924), Noa. 14, pp. 209-224; 19, PP- 225-240; 16, pp. 241-256; 17, pp. 257-272).— 
Abstracts of current market information, notes on the position in the market 
of important classes of crops and livestock, tabulations of weekly receipts 
and prices with summaries and comparisons, and brief notes on foreign crapa 
and markets are presented in these numbers. 

Final report [of the] departmental committee on distoihiition and 
prices of agrienltiiral produce. Marquis of Linuthoow et al. {London: 
Min. Agr. and Fiaheriea, 1924, PP* 4^ P^* £).—The final report of a committee 
previously noted (E. S. B. 50, p. 293) is made in these pages, reviewing in¬ 
vestigations into the methods and coshs of marketing and distributing agri¬ 
cultural, horticultural, and dairy produce and the difference between the pitees 
received by the producer and those paid by the consumer. It discusses recent 
movements in agricultural prices and the spread between producers* and eon- 
sumers’ prices, as well as the marketing problems of the producer, the respdosl- 
titles and privileges of distHbutora of food, transportation and wholesale gad 
iihai factors in distribution, the place of cooperation, and the imt>ortaiiee of ^ 
ecdlsf^n and publicaticm of price statistica It is recommended that cmsddcira* 
tiOh should be given by tlie Government to the possibility of liitroducfng 
ar4^Ma of sale, and fur^er condnuous invmdlgatlQn is urged. 
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Prices and wages In India* D. N. Ghosh (India Dept. Statl»., Prioee and 
Wapea India, S7 (im), pp. pi i).—Statistics are presented In 

this annual report bringing up to date the series previously noted (B. S. B., 
47, p. 208). 

Agricultural co-operation In India* H. OaIiVbbt (Internatl. Bev. Apr. Boon. 
IBonw], n. ser., £ (1924), No. 1, pp. 43-^1).—The two factors of the prevailing 
religions and the caste system are said to affect directly the cooperative move¬ 
ment in India, making progress difficult The first act legalizing cooperative 
credit societies was passed in 1904 and applied only to credit. This was re¬ 
placed by another in 1912 , which permitted other forms of cooperation than for 
providing credit and made provision for secondary societies. Their working 
and tlie many difficulties encountere<l are described. In recent years other ex¬ 
periments in cooperative organization have been undertaken, such as cattle 
insurance and societies for purchase and sale and for providing manure, agri¬ 
cultural implements, seeds, and household needs. 

Monthly Supplement to Crops and Markets, [April, 1024] (U. S. Dept. 
Apr., Crops and Markets, 1 (192k), Sup. 4. PP- 118-^144* 4)-—Current and 

comparative statistics of acreage, condition, production, stocks, and market re¬ 
ceipts are given for specific crops, and producton forecasts are made. Numbers 
of livestock produced and marketed are reported. Data with reference to ex¬ 
ports and imports and prices of farm products are presented. The farm labor 
demand ami supply are tabulated in percentages of normal for the years 1920 to 
1924 , inclusive. Reimrts are made upon the livestock and meat situation and 
livestock Inspection, the cold storage holdings on April 1 , 192 ‘ 4 , and the ship¬ 
ments of fruits and vegetables by States during March and for the season ended 
March 81 , and several articles setting forth the supplies of Florida cabbage 
in New York and Chicago, the production of late cabbage in the principal 
producing States, American and German consumption of cotton, and other 
items also appear. 

AORICXrLTUEAX EDUCATION. 

The Bureau of Education: Its history* activities, and organization, 
D. H. Smith (Imt. Govt. Research, Serv. Monop. V. S. Govt. No. 14 (1923), 
pp. XI11151 ).—This is one of the series of descriptive monographs dealing 
with the various services of the United States Government previously noted 
<B. S. B, 50, p. 606). It Is drawn up according to the imiform plan of all, 
giving the history of the establishment and development of the bureau; its 
specific activities; its orgtinization for the handling of these activities; th% 
character of its plant; a compilation of the laws and regulations governing its 
operations; financial statements showing its appropriations, exi)enditure8, and 
other data for a period of years; and a full bibliography on the sources of in¬ 
formation. The Morrill and other land-grant acts and legislation providing 
vocational e<lucation are nole<l, and the history of activities In connection with 
agricultural and rural education is recounted. 

Vocational agriculture In Missouri high schools, W. T. Spanton (Missouri 
State Bd. Vocat. Ed. But. 15 (1924), pp. 99, pis. 3).--Information is furnished 
to school officials, superintendents, and teachers relative to the establisliment, 
development* and maintenance of classes of vocational agriculture in secondary 
schools in MissonrL 

Vocatioiial home economics in Texas (Tes. State Bd. Vocat. Ed. Bui. 159 
(19$5), pp. 79, ftps. ££).-—A summary of vocational home economics work in 
TexBM from 1917 to 1^ Is presented, together with a statistical report cov¬ 
ering the pa4o<i Flans for 1922«-1927 are then outlined. 



396 


EXPEBIMENT STATION RECORD, 


IVOl. 51 


Meidco^s rapid progress in vocational edueation, F. T. WsiNBXJiia {Bui, 
Pan Amer, Union, 68 (1984), No, 6, pp, 578-d84» /Zp«. 9 ),—This describes briefly 
four schools for girls, night classes for working women, and a technical school 
training boys for the building trades. 

Agricultural education and the crisis in agiicaltnre {Agr, Prog, [Agr, Ed, 
Assoc,, London^, [i] (1924), PP- ^-62, S5-40, 58-d3).—These pages present an 
abstract of the evidence submitted on behalf of the Agricultural Education 
Association to the Tribunal of Investigation, March, 192R. The vocatlpnal 
system of agricultural education in Great Britain is broadly outlined. Certain 
improvements deemed necessary are further facilities for a sound general edu¬ 
cation for farmers’ sons and daughters, with a system of scholarships from 
rural schools to agricultural colleges, arrangements allowing for greater prom¬ 
inence to be given to economics and especially farm accountancy in the two- 
or three-year college courses for farmers, further application of the principles 
of the Danish high schools to farm institute or college courses, including more 
schools of the farm institute type, and the encouragement of the highest type 
of scientific courses in agricultural colleges and university departments for 
specialists, research workers, and teachers. The memorandum then proceeds 
to outline improvements which may he brought about through education deal¬ 
ing with general economics, crop production, and livestock. In appendixes 
certain specific data presented to the tribunal are published. The signed ab¬ 
stracts of evidence are as follows: Farm Book-keeping, by A. G. Huston; The 
Value of a Forage-cropping System to British Farming, by J. C. Bro^; and 
Milk Recording and Advisory Work on Feeding of Dairy Cows, by J. Mackin¬ 
tosh. 

[Conference papers andi proceedings of meetings of the Agricultural 
Education Association] (Agr. Prog, (Agr, Ed, Assoc,, London], [1] (1924), 
pp, 50^9, 66-77, 79-108 ).—The following papers which were read at the 
Aberystwlth and London meetings In July and December, 1923, respectively, 
are published here: The Importance of Strain in Red Clover, by R. D. Wil¬ 
liams ; Pig-keeping, by W. A. Stewart; Comparative Costs in Relation to Farm 
Management, by J. S. King; Various Kinds of Silos, by A. W. Oldershaw; The 
Effect of Various Potash Manures on the Growth and Quality of the Potato, 
by T. Eden; Sugar Beet in Relation to Arable Farming, by R. N, Dowling; 
Balance in Nutrition, by J. L. Rosedale; and the following comprising a group 
on the technique of teaching: The Function of the College Course, by A. D. 
Hall; Agricultural Organizers’ Advisory Visits to Farms, by J. G. Stewart; 
Agricultural Discussion Societies, by D. B. Johnsjtone-Wallace; Organiased 
4ik>ur8es in Derbyshire, by J. R. Bond; Syllabus of the Farm Institute Course, 
by W. A. Stewart; Single Lectures for Adult Farmers, by G. H. Garrad; Man¬ 
ual Processes, by J.'Porter; Manual Processes, by R. C. Gaut; and Vouug 
Farmers* Clubs, by J. A. Caseby. The proceedings of the two meetings are 
report^ in the form of abstracts of committee reports, with signed discussions. 

The organisatioii of a general introdnctory coarse in soils, with special 
reference to the laboratory exercises, H. O. Buckman, P. E. Kabsaeeks, and 
R. I. Thkockmobton (Jour, Amer, 8oo, Agron,, 16 (1924), No, 2, pp, 

Early in 1923 a subcommittee ci the American Society of Agronomy was ap¬ 
pointed to study the laboratory work in elementary soils given at the several 
agricultural colleges in the United Statea Questionnaires were sent out, to- 
getl^r with requests for copies of the current laboratory outlines, and r^ldies 
to questionnaire were received from 39 institutions teaching courses In 
Laboratory outlines were submitted by 23 Institutions. 

Thr^ per cent of the colleges were found to be giving a fl-hour eonroa^^ 
a fl-hanr course, 40 4 hours, 27 3 horn, and 8 per cent 2 homm a weSk. T|io 
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tendency eeems to be toward a 4-honr course consisting of 8 lectures and 1 
laboratory per week, or 2 lectures, 1 recitation, and 1 laboratory period. 
The following are the laboratory exercises deemed most desirable, as indicated 
by the outlines submitted but listed without regard to their possible laboratory 
sequence: Study of soil minerals (fertility viewpoint); weathering and soil for¬ 
mation (directed toward soil processes); qualitative study of important soil 
constituents (such as K, P, and Oa); soil organic matter (nature, amount, 
nitrogen content, etc.) ,* volume weight determinations (with specific gravity 
and pore space calculations); mechanical analysis (simple form) and soil par¬ 
ticle study (with practice in the naming of soils In field condition); tempera¬ 
ture studies (with practical relationships, especially to soil moisture); soli 
survey (study of maps and reports, and also simple field work when conditions 
justify); absorption by soils (principles of abisorptlon with practical rela¬ 
tions) ; soil acidity tests (thorough practice, especially on qualitative methods); 
bacterial activities (nitrification is easily handled); alkali and alkali soils (for 
arid and semiarid sections); lime and liming (forms and characteristics of 
lime); fertilizers (forms, characteristics, and identification tests); lime, fer¬ 
tilizer, and general fertility problems; and opportune field trips to study 
various practical plmses of soil condition and management. 

Suggested outlines for study of vocational home economics in rural and 
small high schools in Texas, J. W. Habbis {Tem. State Bd, Vocat, ^d. BuL 166 
{1928} t pp, 69^ fig. 1). —The material presented in this bulletin was assembled 
as a seminar problem in a course in household arts education at Ck>lumbia 
University in the summer of 1923. It is intended to give the necessary infor¬ 
mation and help in initiating home economics in the rural schools. Study 
outlines have been drawn up for courses In health education, food study, home 
care of the sick, clothing, and home sanitation. Numerous reference books 
and available bulletins are listed. 

HISCELLANEOVS. 

[Tweuty-uinth, Thirtieth, and Thirty-first Annual Reports of Tennessee 
Station, 1910-1918], H. A. Morgan et al. {Tennessee Sta. Rpts, 1916, 
pp. 18, fig, 1; 1917, pp, H, fig, 1; 1918, pp, 16, figs, 2).—^These reports contain 
tlie organization lists, reports of the director and heads of departments, and 
finanolal statements for the fiscal years ended with June 30 of each year. The 
experimental work is for the most part abstracted elsewhere in this issue. 
Feeding trials with steers are also briefly noted. 

[Thirty-second, Thirty-third, Thirty-fourth, and Thirty-fifth Annual 
Reports of Tennessee Station, 1919—1922], 0. A. Mooebs et al. {Ten¬ 
nessee Sta, RpU. 1919, pp. 20, figs. S; 1920, pp, 18, fig. 1; 1921, pp. 19, fig, 1; 
1922, pp, 22, fig. 1), —^These reports include data corresponding to the above 
but were pr^red under the supervision of the vice director. The report for 
1919 also contains resolutions adopted by the board of trustees of the univer¬ 
sity in memory of the late Dr. Brown Ayres and a biographical sketch by S. H. 
Essary on the late Samuel McChitchen Bain. 

Bimonthly Bulletin [of the Western Washington Station] {Western 
WasMngtm Sta. Bimo. BiO., 12 {1924), No, 1, pp, 24, figs, 6).—In addition to 
articles abstracted qlsewhere in this issue, this number contains brief articles 
entitled White or (lalf Scours, by J. W. Kalkus; Mangel and Carrot Varieties, 
by M. E, MeCollam; Mites, Lice, and Fleas, by G. R. Shoup; Tuberculosis of 
Chickens, by W. T. Johnson; and Methods of Controlling Common Insect 
Pests of Garden and Orchard, by A. Frank, 
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California Station.—Dr. Filippo Silveatri, of the Regia Scuola Superiore di 
Agricoltura at Portici, Italy, was appointed June 1 as aitomological explorer. 
For the present his headquarters will be located in Hongkong, China, in con¬ 
nection with a search for beneficial insects to strengthen the biological control 
of injurious insects in California. 

Georgia Station.—^F. R. Edwards has been appointed animal husbandman 
vice D. G. Sullins, resigned, and entered upon his duties July 15. 

Louisiana Stations.—very successful field day for the sugar planters of 
the State was held at the sugar house on the new university farm, two miles 
from Baton Rouge, on July 31. About 600 people were in attendance, and 
much interest was manifested in the sugar cane seedling work of the station. 
Plans have been perfected for a series of 15 meetings throughout the sugar 
belt during September, at which members of the station staff, the extension 
service, and the United States Department of Agriculture will speak on methods 
of combating sugar cane diseases and insect pests. 

A new hay and mule bam has been completed at the Sugar Station, as well 
as a cottage for laborers. 

A. F. Kidder, whose resignation as agronomist has been reported in these 
columns, has been reinstated in his former position. Dr. E. C. Tims has 
been appointed assistant plant pathologist, entering upon his duties August 1. 
Rogers Dodson has been appointed specialist in soy beans, l)eginning June 15. 

New Jersey College and Stations.—^The appropriations granted to the sta¬ 
tions by the legislature aggregate $295,800, an increase from $279,150. Of 
this amount $85,000 is for salaries, wages, and maintenance, an increase of 
$5,000; $15,000 for publications; $18,000 for mosquito extermination; $5,800 
for the oyster investigations; $25,000 for poultry husbandry studies, an in¬ 
crease of $5,000; $14,500 for inspection work, including $8,500 for seeds, 
$1,000 for insecticides, $2,000 for legume inoculants, and $3,000 for crehmery 
Inspection; $3,000 for experimental work with vegetables; $70,000 for extension 
work; $5,000 for cranberry investigations; $10,000 for egg-laying and breed¬ 
ing contests; $12,000 for special experimental work on potatoes, sweet potatoes, 
and tomatoes; $6,000 for poultry exhibitions and premiums; $5,000 for sewage 
studies; $3,000 for apicultural investigations; $3,500 for a study of the root 
rot of peas; $2,500 for experimental work in vegetable production in northern 
New Jersey; $2,500 for experimental work with small fruits; $5,000 for com¬ 
bating the oriental peach moth; $4,000 for an experimental brooder house; 
and $1,000 for a horticultural field building. 

The field day held on the campus June 18 attracted over 1,800 persons. 

Mrs. Ida S. Harrington, home management specialist, retired from extension 
work July 1 after 12 years’ service in Seven States. Carl IL Woodward 
returned as editor June 10. Charles A. Doehlert resigned as assistant editor 
J#15. 

pldahoma College*—W. A. Gonner, director of tim agricultural extohsi^ 
seorvi^ from 1921 to 1923, has been reajppoliited to that position, effective Jdij 
ti^ll the vacancy caused by the reMgnatioh of E. A. Miller. 
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Rhode Isliuid College'%iid Station.—^Paul S. Burgess* Ph. D.* resigned as 
chemist August 1 to become head of the department of agricultural chemistry 
in the Arisona University and Station. R. P. Tittsler, assistant in animal 
breeding and pathology in the station and in bacteriology in the college* re¬ 
signed September 1 to accept a position in the Painsylvania College. 

Tennessee Station.—T. D. Harden, assistant chemist, resigned August 15 to 
engage in commercial work and has been succeeded by Dr. R. M. Barnette. 

Utah College and Station.—Director William Peterson, of the station, has 
also been appointed director of the agricultural extension service. 

Virginia Track Station.—T. B. Griffin, of Churchland, has been appointed 
a member of the board of directors of the station vice J. G. Eberwine, whose 
term expired May 20. W. L. Strong has been appointed assistant entomologist, 
effective July 1. 

Wyoming Station.—Robert H. Burns has been appointed assistant wool 
specialist, beginning July 1. 

Fourth International Conference on Soil Science.—This conference was 
held at the International Institute of Agriculture from May 11 to 19. About 
150 delegates were in attendan(*e, representing about 20 countries. The dele¬ 
gates from the United States included Director J. G. IJpman and Dr. S. A. 
Waksman, of the New Jersey College and stations, Dr. M. M. McCool, of the 
Michigan College and station, and Dr. C. F. Marbut, head of the United States 
Departihent of Agriculture Soil Survey. To the last named of these the Record 
is mainly indebted for the account which follows: 

The conference was opened with a general session attended by the King of 
Italy. Following a plan agreed upon at the third conference at Prague in 
1922, it was organized into six sections before which several hundred pai>ers 
were presented. There were also four general meetings, at three of which ad¬ 
dresses were given as follows; Nitrification and Its Agricultural Significance, 
by Prof. G, Andr6, of the National Institute of Agronomy of Paris; Recent Ad¬ 
vances In Soil Physics, by Dr. B. A. Keen, of the Rothamsted Experimental Sta¬ 
tion ; Dispersoid Chemistry and Its Relatitm to Soil Science, by Prof. G. Wieg- 
ner, of Zurich; The Modem Goal in Soil Bacteriology, by Prof. J. Stoklasa, 
of Prague; The Fertilizer Industry of the United States In Relation to Soil 
Science, by Dr. Llpman; and Analyses of Soils and Their Value, by Prof. A 
Menoszi, director of the Royal College of Agriculture of Milan. 

The remaining general session was devoted to a broad discussion of soil 
acidity, in which all the sections united. The conference was interspersed with 
and followed by several excursions to points of Interest and official receptions. 

The section meetings were In charge of standing committees dealing, respec¬ 
tively, with soil physics and mechanical analysis, soil chemistr 3 % soil bacteri¬ 
ology and biochemistry, soil nomenclature and classification, soil mapping, and 
plant physiology in relation to soils. About 35 papers were presented to the 
first of these committees, of which 11 took up drainage and other amelioration 
work and a like number the mechanical analysis of soils. Most of the latter 
group were descriptive of various new methods, the definition of the various 
soil classes into which soil particles should be grouped In making such analyses 
proposed by Atterburg before his death being generally accepted. 

The program of the committee on soil chemistry also embraced about 35 
papers, of which 12 dealt with soil acidity and 6 each with plant nutrition and 
fertiliaers and base exchange in the soil solution. The discussion of the last- 
named topic was led by the honorary president of the International Pedological 
Committee, Dr. B. Bamann, of Munich, who supported the view that base ev- 
chaage alone is produced by neutral salts, hydroxlds and salts with alkaline 
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reaction giving base exchange and adsorption, acids I0d acid salts decompose the 
silicates, and an exchange between the cations and the hydrogen of the adds 
causing the formation of acid soils. On the other hand, Dr. Wiegner main¬ 
tained that base exchange in clay or soil is a special ease ^ {^ so-called 
**polar'* exchange adsorption and is intimately linked up witli^ie degree of 
dispersion of the clay. 

Of the 36 papers presented to the committee on soil bacteriology and bio¬ 
chemistry, that of Dr. Stoklasa was a general discussion of the relatlsn of 
microbes to soil fertility, the others being widely distributed as to scope. 

The program of the committee on soil classification covered all phases of the 
subject but especially the basis of classification, whether that of the soil charac¬ 
teristics as advocated by American workers or that of the forces and processaa 
involved in soil evolution as maintained by many Russian investigators Un¬ 
usual emphasis was directed toward the importance of the soil profile or soil 
section and the basing of differentiation of a secondary order on the perfedlon 
or completeness of its development. In all, 24 papers were presented and dis¬ 
cussed, including a summary of them ail by the chairman, Dr. B. Frosterus of 
Helsingfors, Finland. Five papers dealt especially with classification In its 
broad rather than local phases. These were presented by Prof. A. Till, of 
Vienna; Drs. H. Stremme and B. Aarnlo (jointly), of Danzig and Helsingfors; 
Dr. G. Murgoci, of Bucharest; Prof. D. K. Glinka, of Petrograd, and Dr. 
Marbut. At the close of the committee's discussions, a resolution presented by 
Dr. Aarnio was adopted proposing that during the next few years a special 
effort be made by all students of the soil to accumulate as full information as 
possible on soil characteristics as expressed in their profiles, to the end that in 
the next congress or an early succeeding one a system of soil classification may 
be based thereon. 

A monograph on soil mapping presented by Dr. Murgoci contained 58 papers 
showing the existing status of this work in the United States, the European 
countries except Russia, Spain, and Portugal, North Africa, the Italian colonies, 
and Rhodesia. The various phases of the subject were discussed in a number 
of meetings, and it was voted to recommend to all countries that within the 
next two years a soil map of each country on a small scale be prepared and 
published showing the distribution of the predominant soil types as defined on 
the basis of the most significant and widely prevalent soil characteristics. 

At a final general session of the conference the International Society of Soil 
Science was organized, with Dr. Lipman as its first president Dr. D. J. HUh 
sink, of Groningen, Holland, who had been In active charge of the Rome con¬ 
ference, was chosen acting chairman and general secretary, and a vice president 
was selected from teach country participating. The various committees were 
continued except tof a combination of those on soil claselflcatlon and soil 
surveys and maps Into a single committee headed by Dr. Marbut and with sub¬ 
committees for Europe and the United States. ^ 

The object of the society was announced as the promotion of soil science by 
means of conferences, the formation of ig>eclal committees for cooperative 
work, the publication of a review journal, and the Institution of a central ofilee 
in the International Institute of Agriculture. Decision was reached to taW 
over the IntermHonale f%r Bodenkunde as the ofilclal organ of me 

society, publication to be made through the International Xns^te of Agrlcxtlf 
The United States was selected as me place of the fiftii conferaies» iHe 
piflmble time being in 1627. 

P . ^ 
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The Pan-Pacific Food Conservation Conference at Honolulu in the 
first half of August was, in many respects, a unique gathering. It 
was a conference in the very best sense. It was a coming together 
of scientific men, mainly specialists in branches of agriculture and 
fisheries, but it was not an occasion for the presentation of research 
papers. Instead it was one for comparison and explanation of con¬ 
ditions, for exchange of information and views, and for bringing 
the best scientific knowledge to bear on subjects relating to the 
varied food problems of the great Pacific area. Its mission was a 
practical one; its method was essentially that of the symposium or 
round table, rather than of a learned society with a formal program 
of new technical contributiona 

Practically every country in the Pan-Pacific area was represented 
by one or more delegates. They came from Australia, New Zealand 
and Fiji, from Japan and Taiwan (Formosa), from China, French 
Indo-Chiha and Siam, from Java, the Philippines, Mexico, and the 
United States. Altogether, some twenty countries were represented 
by upwards of 140 delegates. 

The conference was organized in seven sections, prominent among 
which were fisheries and marine biology, the sugar industry, food 
crop production and improvement, and plant quarantine, the latter 
including entomology and plant pathology. There were also sec¬ 
tions on animal industry, food transportation and distribution, and 
international law tmd agreementa In the meetings of these sections, 
to which the afternoon was usually devoted, the detailed discussions 
were held, while the numerous general sessions in addition to busi¬ 
ness matters gave opportunity for the presentation of subjects of 
broad gmieral interest to the conference, and summaries from the 
deliberations of the sections. 

The social features formed no small part in developing the friendly 
spirit of the conference. They brought the mmnbers together almost 
daily in pleasuit relations with each other and with the local people 
of various organizations and races, at luncheons, banquets, and 
typical entertainmmits arranged for their ben^t. These, with the 
unusually intMesting dbaracter of the meetings, served to hold the 
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attention and sustain the interest of the iMegates through a con¬ 
tinuous period of two weeks. 

The atmosphere of the ■various Pacific countries, given by the dif¬ 
ferent races resident in Hawaii who have preserved^ their native 
habits and traditions, made an appropriate setting for such a con¬ 
ference. And, what was quite as important, it helped to impress 
upon the delegates the hmnan aspects of the food question as dis- 
tinguiidied from purely those of production, a phase of no small im¬ 
portance as represented by deep-seated habit and the traditions 
of ages. 

In his address opening tiie conference Governor Farrington called 
attention to the steadily growing neighborly sentiment prevailing 
among the races and nations of the Pacific, as illustrated by the 
widespread interest and hearty response to the call for the con¬ 
ference, and saw in it not only the determination to live and let live 
but to help others to live. It was thought appropriate that the 
first food conservation conference should be held in the Pacific, with 
the oldest civilizations and the greatest massing of population on 
the one side, and the greatest undeveloped areas and a development 
of science never equaled in history on the other. Citing the gigantic 
growth of production and trade in Pan-Pacific countries within the 
last ten years, the Governor showed that Hawaii’s prosperity rests 
on the products of its soil which help to feed the world. 

The address of Dr. L. O. Howard, of this Department, as chair¬ 
man of the conference, dealt with the question of the future food 
supply viewed from the standpoint of increasing population. The 
world is not yet overpopulated, he declared, and in a strictly biol¬ 
ogical sense it will never be overpopulated by the human species 
or any other species. He explained that biologically the word “ over¬ 
population ” implies something unnatural, something beyond nature’s 
laws, something impossible, since the old principle of the ** bal¬ 
ance of nature ” may be depended upon to prevail. But in main¬ 
taining his position in this balance of nature man must see to it that 
he retains control over other species, lest he suffer for food. A great 
advantage of the human species lies in a collective mind and ability 
for concerted action. Other species represented by thousands of 
species of insects, for example, are far better adapted to continued 
existence upon the earth than is the human species. It is the birth 
of intelligence, the human mind when put to collective use, that 
places man in control and enables him to assume the commanding 
place. 

Beferring to the apprehemdon for the future food supply nnl^ 
^ present increase in the world’s population is checked, Doctqr 
Howard cited the vast opportunities for increasing production, and 
^gpnormous losses from insects and plant diseases, losses which 
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can and must be very gxeatly decreased. Apart from the possibility 
of introducing birth control to retard overcrowding, he prophesied 
tliat the cooperation of the best brains, the pushing of human in¬ 
ventiveness, will result not only in better conserving the world’s 
resources for the benefit of humanity, but in increanng them in ways 
that are not dreamed about as yet. This was declared to be the con¬ 
trolling idea of the conference. 

While food conservation and increased production to meet in¬ 
evitable requirements was the central topic of the conference, it 
had many of the aspects of a peace gathering, for a fair division 
of food among peoples is a measure of peace, and already serious 
inequalities are being felt. Hence the means of mitigating these 
deficiencies, often through bringing to bear the results of scientific 
progress, are steps in the direction of peace. The spirit of infor¬ 
mality, of mutual interest, of brotherhood, which was the real heart 
of the conference, early gave it a deeper significance than that of 
purely scientific deliberation. Furthermore, a series of popular 
evening lectures by noted specialists attending the conference was 
arranged which aroused much interest and attracted large audience. 

A notable feature of the conference was that it concerned itself 
with large problems, considei'cd from a broad standpoint. In these 
considerations the international viewpoint was constantly maintained; 
the participation of delegates from so many different countries did 
not permit it to be lost sight of. This fact compelled thinking in 
broad and sympathetic terms, and from the standpoint of inter¬ 
national relations. In this way the interdependence of peoples, al¬ 
ways recognized theoretically but lately emphasized by increasing 
intercourse and communication, gave color and form to nearly every 
subject which came up for discussion. The result was a broadening 
of understanding, and as the days went by the effect became more 
evident in the discussions. 

It is not too much to say that the conference gave such a survey 
and understanding of conditions of production and consumption in 
Pan-Pacific countries as has never before been effected. It developed 
an appreciation of many questions not generally realized, which are 
becoming of vital importance to their respective localities. It also 
clarified the reasons for policies and regulations of different coun¬ 
tries and showed the obstacles to change. 

Many interesting instances were brought out of the factors which 
have influenced the agriculture of particular sections to make it what 
it is, su<fii as environment, transportation facilities, traditions, the 
food habits and the me&ods of life of the people. Labor conditions 
have, of course, a large influence in the farm practices followed, and 
account for the tremendous amount of hand labor frequently in¬ 
volved in tropical agriculture. This is illustrated, for example, by 
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the continued practice in Java, in rice harvesting, of cutting off the 
heads by hand, favored by the abundance and cheapness of labor. 
Many quaint examples of ^ moon farming ” and various superstitions 
in connection with seeding and other processes were cited. 

The fixed character of the diet of certain peoples and the extreme 
difficulty in changing the food habits has a great influence on the 
agriculture and on the adequacy of the food supply, preventing &e 
partial substitution of new or unfamiliar materials. Objection to 
the cutting off of timber discourages the growing of upland nee, 
because that crop means the clearing of land which, after a few 
years, is abandoned and another tract denuded. The factor of trans¬ 
portation is responsible for shortages of food and famine as, for 
example, in China, where the extension of food production to large 
available areas and the movement of food supplies is prevented by 
the lack of modem transportation means. 

While the present tendency of progressive agriculture is to take 
every advantage of favora,ble environmental conditions, in some in¬ 
stances this has not followed, for reasons cited, wiHi the result that 
environment continues to dominate the people. They have worked 
out, in spite of it, systems and practices which are made to suffice 
under somewhat adverse conditions, and change is difficult to'effect. 
These things, as in other parts of the world, are reflected in the degree 
of prosperity and development of the farming people. Along with a 
high degree of adaptability to conditions in certain lines, there has 
been a lack of adaptability or an adherence to adverse conditions, 
which in the course of generations has brought about the inevitable 
results. 

Considerations of this sort were disclosed in connection with the 
discussion of agricultural research and extension, to which one ses¬ 
sion was devoted. They illustrate some of the handicaps and limita¬ 
tions in that direction. Much appreciation was expressed, however, 
of the experiment stations as a means of advancement in all parts of 
the Pacific area. In all countries represented, such institutions were 
looked to as a main reliance in improving the practice and develop¬ 
ing the efficiency of food production. The inci'ease in the number 
and support of thfee agencies was strongly advocated and, in that 
connection, the great advantage of central stations provided with 
adequate laboratories and trained experts to cany on the advance 
lines of research was urged from widely separated quarters. 

The importance of an adequate diversification of crops in tha 
Pacific countries was shown, in order to give a greater measure of 
economic security and to better utilize the varied resources and condi¬ 
tions found in them. This is a matter vrhich has not received ade* 
quate itt«ition in some cases, with the result that agriculture has 
been mainly confined to a limited number of specialize crops, with 



BOITOBIAL. 


1924 ] 


405 


the I'esulting effect on tlie local food supply and on the outlook for 
the general farmer. 

That the increase of food or changes in the type of production need 
to be undertaken with discrimination was maintained by several 
speakers. While advocating food conservation and increased pro¬ 
duction, a warning was sounded against enlarging the production of 
crops indiscriminately and without foreknowledge as to the effect 
upon the delicately adjusted agricultural balance. Similarly, the 
effect of upsetting the types of agricultural production by the intro¬ 
duction of other crops was illustrated by the present rice situation. 
Bice is the principal foodstuff in the Pacific, from the standpoint of 
consumption as well as of production and trade. It was estimated 
to form 60 per cent of the daily food of some 500,000,000 people. It 
has been the principal crop of many of the Pacific nations, but there 
is a growing tendency for rice-using countries to import moi*e and 
more every year, even among those that have been self-supporting 
in the past. This is because they have turned from rice culture to 
export crops, such as tobacco, coffee, tea, sugar, and rubber, yielding 
larger returns. As a result the rice question in that area is regarded 
as one of outstanding importance, deserving of close study. The dif¬ 
ficulty of substituting other cereals was reported as causing concern 
for the future supply of the staple food. 

The sugar section was one of the most active ones, and its delibera¬ 
tions were followed closely by a considerable group. This was 
natural from the prominence of this crop in many of the Pacific 
countries, the highly developed character of the practices relating 
to its cultivation and manufacture, and tlie economic questions sur¬ 
rounding it. From a technical standpoint, perhaps no section gave 
more pronounced results than the sugar section. The fact that 
the industry is on so large and efficient a scale locally and that 
a world-reputed experiment station has been provided to promote 
its advancement lent special interest and opportunity to this branch 
of the conference. Some of the large plantations and sugar mills 
were visited, where improved varieties of cane and the latest engi¬ 
neering and factory methods were interesting features. 

So also was the opportunity to see thousands of acres in pine¬ 
apples, the effect of local environmental conditions on that crop, 
the successful use of sulphate of iron spray in adapting the crop 
to manganous soils, a product of the work of the Federal Experi¬ 
ment Station in the Idands, and the extensive pineapple canneries 
equipped with ^e most modem appliances^ which turn out a pa<^ 
of approximately 6,000,000 cases a year. 

S<Hne of the special difficulties which have been encountered in 
the development of agriculture were strikingly illustrated by ex¬ 
amples from Australia. Two pests in particular were mentioned by 
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Sir Joseph Csrruthers, heading the delegation from that country. 
One of these was the prickly pear, which fr(Hn a single specimen 
carried into the country to adorn a garden has spread to an im¬ 
penetrable cactus maze, covering vast areas and increasing at the 
rate of a million acres a year. Methods of suppression or reclama¬ 
tion which are economically practicable have not yet been found, 
althou^ prizes have been offered and many proposals tested. The 
aid of science in combating this pest is earnestly sought. 

More familiar is the rabbit pest, in combating which success has 
been more promising. In New South Wales alone, 115,000 miles of 
rabbit-proof fences have been erected, at a cost of £6,800,000. A 
curious fact in the fighting of this pest was the development of a 
confiict of interests between landowners who are endeavoring by 
every means to rid their lands of the pest, and trappers who dis¬ 
covered they could secure such returns from the skins that they 
opposed extermination. The profits from trapping drew labor from 
the farms where it was employed in fighting the pest. The industry 
of exporting skins and meat has grown to about £5,000,000 a year, 
but fencing, digging out, poisoning, and other means are stiil em¬ 
ployed to hold this enemy under control. 

The subject of quarantine against plant pests, and the combating 
of these pests of various kinds, naturally had a large place in the 
conference. The representatives from this Department pointed 
out the large factor which these pests constitute in food production, 
and told of the steps taken to secure adequate inspection laws in 
the United States. The spread of pests was said to have kept pace 
with the advancement of* transportation. Prompt notification to 
other countries of the discovery of a new pest was urged. This was 
cited as a type of cooperation which would mean much in prevent¬ 
ing the spread of these enemies to agriculture. 

A definite product of the conference was embodied in a series of 
resolutions covering a quite wide range of subjects and expressing 
the combined view of the conference as to advantageous procedure. 
These have been published, and in addition it is planned to issue 
a report of the proceedings, with abstrBcts of the various papers. 
Many of the papers will doubtless be printed in full in journals 
devoted to their special fielda On the whole, the tangible product 
of this conference of nearly 160 representatives is a highly creditable 
one and can hardly fail to mark a distinct step, not only in improved 
understanding but in a knowledge, of problems and method for 
Ibeir solution. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AOBICUITUIIAL CHEUISTBT—AGBOTECHITT. 

Colloid chemistry, T. Svedbkko {New York: Cheni. Catalog Co., Inc., 
pp, 266, flga. 11$).—The text of this monograph is based upon a series of 
lectures given at the University of Wisconsin in 1928 and consists of a general 
survey of colloid chemistry, with special attention to recent quantitative in¬ 
vestigations. 

Theory and practice of colloids in biology and medicine, W. Kopackew- 
SKi (Th^orie et Pratique des CoUoidea en Biologic et en M6decine. Paris: Vigot 
Bros., 1926, pp. XII+SOS, figs. 112). —^Thls reference book and manual on colloid 
chemistry contains an introductory section on the general properties of col¬ 
loids and their significance In physiology, pathology, and thereapeutlcs, fol¬ 
lowed by sections dealing, respectively, with colloidal statics and colloidal dy¬ 
namics. In the first of these sections are Included chapters on Introductory 
practice, diffusion, dialysis, ultrafiltration, viscosity, surface tension, osmosis, 
eryoscopy, electrical con<luctlvlty, H-ion concentration, electrical transporta¬ 
tion, refractometry, ultramicroscopy, nephelomeiry, and photometry. The 
chapter headings of the section on colloidal dynamics include colloidal prep¬ 
arations, adsorption, stabilization and .sedimentation of susiiensions, dispersions 
and flocculation of suspensolds, peptonization and coagulation of emulsoids, 
and syneresis. Each chapter contains a discussion of the theoretical principles 
of the experimental method, a description of apparatus, data obtained by 
the method, and various applications of the method. 

The chemistry and physiology of the nucleins, including an introdnctlon 
to the chemistry of pnrin bodies, R. Peuixjen {Chetnie und Physiologic der 
Nukleinstoffe nehsi Einfuhrung in die Chcmie der Purinkorper. Berlin: Bom- 
traeger Bros., 1926, pp, Xn+i62, figs, 4 )-—In tills monograph, the section on 
the chemistry of the nucleins consists of three parts dealing, resiiectlvely, with 
the nitrogen-containing constituents of nucleic acids and related bodies, the 
nucleic acids, and the protein compounds of the nucleic acida The section 
on the physiology of the nucleins includes a discussion of the occurrence and 
physiological significance of the nucleins, nuclein metabolism, and the physi¬ 
ology of methyl purins, together witli a chapter on the pathology of purin 
metabolism by F. Peulgen-Brauns. An extensive list of literature referencfes 
is given as footnotes. 

A method of determining the biological value of protein, H. H. Mitchell 
(Jour, BM. Chem,, 58 (1924), No. 6, pp, 876-906),—A method of measuring the 
biological value of proteins is described, and the results are reported of a 
critical investigation of Its accuracy. The method is based upon nitrogen 
balance data obtained on rats under definite experimental conditions, which 
are essentially as follows : 

The rats are kept In large crystallizing dishes 190 mm. in diameter and 
100 mra. In depth, provided with weighted wire covers from which are 
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suspended food crucibles in wire frames and inverted tubes for water. Two 
or three layers of filter paper are placed in the bottom of each dish to ab¬ 
sorb the urine. The rations are mixed thoroughly in the wet and generally 
steam cooked (except for the vitamin preparations which are added later), 
spread out in thin layers, dried at low temperature, broken up, ground fine, 
dried for several days in an oven at from 40 to 50* 0., and then analyzed 
for total nitrogen. The ration is weighed out eadi day into the crucible 
and mixed with a little water to prevent scattering. The following day the 
residue is scraped out and dried at the same temx>eratore as the original 
rations. The dried residue accumulating during a week is weighed and sub¬ 
tracted from the total food fed. 

The urine and feces are collected daily, the urine by washing the dish and 
paper thoroughly with boiling water acidified strongly with sulphuric or 
hydrochloric acid. The washings are filtered into a 25()-cc. volumetric flask, 
cooled, made up to volume, and emptied into 2.5-liter bottles containing 
crystals of thymol. Analyses are made on a 50- to 250-cc. aliquot of the week^s 
composite sample. The week’s collection of feces is digested with HsSO« and 
KsS 04 until completely oxidized, the residue transferred to a volumetric flask, 
and an aliquot taken for distillation. 

The experiments reported were in general of one week’s duration, with 3-day 
intervals before changing from one ration to another. The body weights were 
taken at the beginning and end of the experiment Data are reported showing 
a high degree of accuracy in the method. 

In using the nitrogen balance data for determining the biological va^ue of 
the proteins in the sense in which the term was originally used by Thomas as 
r^resenting the amount of protein digested and absorbed from a given protein 
intake, account must be taken of the fractions of fecal and urinary nitrogen 
that are not of dietary origin. Data are presented showing that the amount of 
fecal nitrogen derived from the body, as determined by the output on a nitro¬ 
gen-free diet, varies to some extent with the amount of roughage consumed, 
varies directly with the amount of food consumed, and tends to increase during 
an extended series of balanced periods. To overcome some of these variations 
it is recommended that, if possible, the roughage content of the nitrogen-free 
diet approximate that of the protein-containing diet, that the excretion of fecal 
nitrogen be calculated per gram of food consumed and the figure applied to the 
amount of protein-containing food consumed in subsequent experimental periods, 
and that the Q^ure be redetermined at intervals if the experiments are con¬ 
tinued over a long period of time. 

Similarly, the amount of urinary nitrogen of body origin is calculated from 
determinations of the excretion in periods on a nitrogen-free diet. This assumes 
a constant basal metabolism of nitrogenous substances, and in support of this 
assumption data are pxpsented showing that the excretion of nitrogen resulting 
from the catabolism of the tissues is not depressed to any extent by protein 
feeding. ” There seems to be a true basal catabolism of nitrogenous substances 
in the tissues, such that the amount of nitrogen of body origin excreted in the 
urine when an animal is on a protein^ntainlng dietary may be satisfactorily 
measured by the total excretion of nitrogen in the urine in an adjacent period 
of feeding a nitrogen-free diet While this endogenous catabolism of nitrogen 
does not seem to be affected by an influx of amino acids froio the intestinal 
tract, it may vary markedly in the course of a protracted Emeries of metabolisni 
eaq^eriments for unknown reasons, so that in such a series of exp^lments it is 
esfl^l^ to redetermine the intensity of the endogenous catabolism by periods 
In which nitrogen-free diets are fed, if the most reliable biological values for 
prot^ are desired.” 
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The biological value of the protein is finally taken as the percentage of the 
absorbed nitrogen (nitrogen intake uinus fecul nitrogen of dletai*y origin) 
that is not eliminated in the urine. 

The amiBO acid distribution in proteins of wheat flours^ with a note on 
an improved method for the preparation of aldehyde-free alcohol^ R. J. 
Cboss and B. E. Swain (Indus, and Engin^ Chem,, 16 (1924), No, 1, pp, 49-^2 ).— 
To determine whether dUferences in the baking qualities of different varieties 
of wheat are due to differences in the chemical constitution of the proteins, 
preparations of glladin and of glutenin from four flours known to give markedly 
different results in the bakery were analyzed for amino acids by the Van Slyke 
method. Similar analyses were made of glladin isolated from flour samples 
taken from different mill streams wiien grinding the same kind of wheat 
Determinations were also made of the hlstidin content of the glladin by the 
method of Koessler and Hanke and of the tyrosin and tryptophan content of the 
glladin and glutenin by the method of Folin and Looney (E. S. R., 47, p. 5G4). 
The data reported have led to the following conclusion; 

The variations noted in the results for the different glladin samples fall 
well within the variations shown in sejiarate analyses on the same individual 
sample, so that the evidence offered points to the chemical identity of tlie glia- 
dlns from tlie different varieties of wheat and to the conclusion that the differ¬ 
ences in behavior, if in fact they are attributable to the proteins present, are 
to be ascribed to differences in physical state rather than chemical constitution. 
The close agreement of the results of those determinations, such as cystin, 
tyrosin, and tryptophan, in which the probable error is small, lends particular 
support to this conclusion. The same comment may be made with resx>ect to 
the glutenin samples, with the {possible exception of the ammonia fraction, 
which seems to be somewhat lower in the Forty-Fold sample than was the 
case with the other samples examined. A new preparation of lime was use<l 
on this sample, which may have had something to do with the lower result 
noted here^*’ 

The estimation of the hydrogen cyanid content of amygdalin by the 
aeration method, J. EL Roe (Jour, Biol, Chem,, 58 (1924), No, 4, pp, 667-669 ),— 
In the method described, the amygdalin is liydrolyzed by emulsion and the 
liberated hydrocyanic acid washed by a current of air into a second flask 
containing dilute alkali. The metliod is considered to be of general applica¬ 
bility to the determination of the hydrocyanic acid content of glucosids in 
cyanogenetic planta 

Chemical constituents of pecan oil, P. D. Boone (Indus, and Engin, Chem,, 
16 (1924), No, i, pp, 54- 55 ),—By extracting pecan nuts of tlie Schley variety 
with ether in a Soxhlet apparatus, a yield of oil representing 75 per cent of 
the weight of the kernel was obtained. The oil, which was of a light yellow 
color and a pleasant odor and taste, had the following constants: Specific 
gravity, 20*/20^ 0. 0.9118; saponification value 191.5; acid value 0.80; iodin 

value (Hfibl) 97.1; and n^, 20*/20® O. 1.470. The distribution of fatty acids 
in the oil was calculated to be approximately as follows; Oleic acid, as 
glycerids, 80 per cent; linolic acid, as glycerlds, 16; and palmitic and stearic 
adds 4 per cent Evidence was obtained of the presence of phytosterol. 

History of laulin, its discovery and methods of preparation, T. S. Hard- 
iNO (Bugar (New York], 25 (1925), No. 12, pp, 6S6’-658).—The literature on the 
preparati<m of inulin is reviewed, and a method devised by the author is 
described, in which chicory root is used as the foundation materiaL 

One kg. of the finely ground root is boiled with 5 liters of water for one 
hotir and filtered. The residue is thoroughly washed with hot water, and the 
filtrate find washings, after cooling to 40* G., are treated with basic lead 
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acetate solntiozi to complete precipitation an<l the precipitate separated by 
means of a filter press. After removing the excess of lead with hydrogen 
sulphid, the solution is filtered with the addition of sufficient Norlt to decol¬ 
orize as much as possible. The filtrate is concentrated to a volume of about 
500 cc., and 2 volumes of 80 per cent alcohol are added. 

After standing in the cold over night, the precipitated Inulin is filtered and 
purified by dissolving 150 gm. In 1 liter of hot 40 per cent alcohol and filter¬ 
ing after the addition of Norlt. To the filtrate 2 liters of 80 per cent alcohol 
containing about 1 per cent of nitric acid by volume are added, and the solu¬ 
tion is left in the ice box over night. The purified inulin -which separates 
out is filtered and dried in vacuo at about 95® F. 

The pancreas gland: The research and applied chemistry of its digestive 
enzyms and its internal secretion principle, B. T. Faibchild {IndUB, and 
Engtn, Chem,, 16 (1924) ^ No, 1, pp, 4^-4'^)- —^Thls is an historical review of the 
chemical studies on the pancreas gland leading to the differentiation of its 
external and internal secretions and ultimately to the preparation of insulin. 
Several references to the literature are given as footnotes. 

Some chemical reactions of the substance containing insulin, H. A. 
Shonle and J. H. Wamh) {Jour, Biol, Ohem,^ 58 (1924) * No, S, pp 781-758).— 
This paper summarizes tiie various chemical reactions of insulin observed 
in the course of unsuccessful attmnpts to determine its constitution and to 
discover some chemical reaction ^uliar to the reactive principle. The con¬ 
clusion drawn from the data obtained is that “the pancreatic .substance con¬ 
taining insulin appears to be a complex mixture of proteoses, whlcji give 
typical protein reactions and from which it has been as yet impossible to 
isolate a simple substance or to detect a chemical reaction that is character¬ 
istic of the physiologically active constituent. Further research must deter¬ 
mine whether the active principle is a proteose or is merely intimately associ¬ 
ated with a proteose fraction.” 

A simple method for the preparation of insulin by aqueous extraction, 
K. O. Dodds and F. Dickens {Lancet [London^, 1924, /, No, 7, pp, SSO, 881, 
flg, 1), —“Outlined briefly, the method consists of extracting the pancreas with 
aqueous chilled formic acid and precipitating all the proteins from the fluid 
residue by the addition of saturated aqueous picric acid. The precipitate is 
filtered off and the moist picrates are extracted with acetone, thus dissolving 
out the insulin picrate. The acetone solution is filtered off and the contained 
picrate precipitated by dilution with water and picric acid. This crude insulin 
picrate is filtered off and dissolved in acid alcohol after the method of Dudley 
[R S. R., 49, p. 808], and, on dilution with acetone, the hydrochlorld sepa¬ 
rates.” 

Apparatus for making momentary electrical contacts at regular in¬ 
tervals, H. W. JoHNS<fN {Indus, and Bngin, €hem., 16 {1924), No, i, pp, 56, 57, 
ftg i).—The mechanism described and illustrated depends for its motive power 
upon a thin trickle of water into a narrow trough which empties successively 
into two tin cans, in one of which is inserted a rod provided with a brush for 
malting the electric contact. It is said that the ai^ratus can be regulated to 
give contacts at various intervals of from 1 to 10 mlnutea 

Msgnesiam perchlorate trihydrate, its use as drying agent for steel and 
ocgaiitc eombustiOB analysis^ O. #. Smith, M. Bbown, and J, F. Ross {Indus. 
and 4h»pin. Chern,, 16 {1924)f No. i, pp. 29-M, fig. i).—Magnesium perdbilorate 
triliydrate is recommended as a substitute tor phoiiphonis pentoxid in many 
d^^rivattng operatloiis, pattlculafly in the combustion analysis of organic 
ocg^oimdA A description is given of an iiiq;>roved method of preparing this 
drii^rdmtiNl agent, starting with ammonium perdOorate and magnedum oaid 
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or carbonate, and data are reported on a comparison of phosphorus pentoxld 
and magnesium perchlorate trihydrate in the combustion analysis of a num¬ 
ber of compounds. 

Observations on the Bandonin test, C. O. Gbavknhobst {Indus, and Engin. 
Chem.^ 16 No. f, pp. 47, 46. fig. 1). —^Por the quantitative determination 

of sesame oil In margarine, the Villavecchla modification of the Baudouin test 
is recommended, with a comparison of the color obtained with the color table. 
It is noted that care should he taken to avoid an excess of furfural. It is 
not considered so important that the hydrochloric acid should be free from 
ehlorln as that its exact strength be known. Bancldity is said to interfere 
with the test, although not through the destruction of the reactive substance. 
The amount of crude sesame oil required to give the standard color has been 
found to vary with the origin of the seed, but refined oils seldom give n read¬ 
ing more than twice the standard. 

A colorimeter which has l>een found satisfactory for comparing the reac¬ 
tion of oils with the standard color tables Is described with diagram. 

Influence of water-insolnble matter upon polarization of raw cane 
sugars, Q. H. Habdin {Indus, aud Engin. Chem., 16 {1924), No. U pp.^55, S6; 
also in La. Planter, 72 {1924)* No. 2, pp. $4, S5 ).—“The water-insoluble matter 
<*ontent of a large number of raw cane sugars is given. The average specific 
gravity of the water-insoluble matter was found to he 1.87. The average per¬ 
centage of water-insoluble matter of 96® Cuban centrifugal sugar was found 
to be 0.159, the range extending from 0.017 to 0.423. The water-insoluble 
matter consists of 87.5 per mit organic matter (cane fiber, etc.) and 12.5 per 
cent mineral matter (earth, scale, lime salts, etc.). The average error in 
IMdarizatlon resulting from the presence of water-insoluble matter is -F0.021 
sugar degree, the range extending from -f0.(K11 to H-0.057. In the case of a 
sugar contaminated with 3.48 per cent sand, the error in polarization was 
found to l)e +0.35 sugar degree. Owing to the high water-absorption capacity 
of cane fiber, a direct ratio is noted between moisture content of the sugars 
and the Insoluble constituents.** 

Sterilization of sugar solutions by Filter-Cel, K. Calvert and A. Knighi' 
<Pacts About Eitgar, 17 {1926), No. H. pp. 17H, 179). —Data are presented indi- 
4’ating that filtration with Fllter-("^l is effective in removing from sugar solu¬ 
tions microorganisms tending to decontj[> 08 e the sugar. 

Control of the reaction of Juices and sirups by the determination of the 
hydrogen-ion concentration, H. F. Brewster and W. G. Raines, jr. (Inter- 
nail. Sugar Jour., 25 {192S), No. 290, pp. 8S-9S). —^l^'his is a general discussion 
of the application of colorimetric methods of determining H-lon concentration 
to the adjustment of sugar solutions before liming and sulphuring. 

In liming Juice phenol red is used as indicator, the end point being the 
slightest change from yellow toward pale orange. The standard for this is a 
buffer solution of pH 7, To follow the course of liming bromocresol purple is 
recommended as an indicator, the juice being limed to the point of deepest 
purple. In sulphuring, the end point pH 8.8 may be determined with either 
methyl orange or bromophenol blue. For liming back the sulphured Juice, 
the same end point and indicator are used as in liming raw Juice. 

Fruit Jellies.— H, The rdle of sugar, D. W. Tarb and G. L. Baker {Dela¬ 
ware Bta, Bat. 166 {1924)t PP- 88).—Xn this continuation of the series of studies 
on fruit Jellies (B. S, R., p. 9), experimental work is reported on the func¬ 
tion of sugar in Jelly formation and on the effect of various factors on the in¬ 
version of cane sugar during the ordinary Jelly making process. 

In the first experiment, J^es were made with a constant amount of pectin, 
varying amounts of sugar, and sufficient acid to bring the H-lon concentration 
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of the solution before boiling to pH 8^7, SiiSB, and 3.1, respectively. The pectin 
and acid were measured into an agate pan and brought to the boiling point on 
an electric hot plate, after which the sugar was added and the boiling con¬ 
tinued until the solution tended to sheet off from a silver spoon. The weight 
was then recorded and the finished Jelly transferred to a Jelly glass, covered, 
and allowed to stand for 12 hours. Although the weight of sugar varied from 
100 to 180 gm., the percentage of sugar in the finished product vdrled only be¬ 
tween 68.7 and 72.7 per cent. There was a tendency for a slight increase in the 
percentage of sugar with increasing H-ion concentration. 

To determine the lowest concentration of sugar that could be employed, the 
quantities of pectin and sugar were kept constant at 2 and 100 gm., respectively, 
the H-ion concentration was adjusted to the same values as in the first ex¬ 
periment, and the mixtures were boiled to a definite weight The greatest 
weight of jelly that could be produced under these conditions was 156 gm., repre¬ 
senting a concentration of 64 per cent of sugar. Again it was shown that an 
increase in Jellying properties was associated with an increase in the H-lon 
concentration. This would allow the use of smaller amounts of sugar with in¬ 
creased H>ion concentration, but, on the other hand, the quantity of sugar that 
could be added and still produce a good Jelly Increased with increasing H-ion 
concentration. With 2 gm. of i)ectin it was found possible to add from 125 to 
180 gm. of sugar when the H-lon concentration was pH 3.37,145 gm. at pH 3.23, 
and 180 gm. at pH 3.1. 

A comparison of data on the solubility of cane sugar in water with the calcu¬ 
lated percentage of sugar in the finished Jelly showed that the Jellies contained 
more sugar than that normally present in a saturated solution. .This is thought 
to be due to the inversion of some of the sugar, the extent depending upon the 
acidity of the fruit Juice and the time of heating. Since cane sugar is more 
soluble in invert sugar solution than in water, a greater amount of sugar would 
be dissolved. 

In the study of the extent of inversion of cane sugar during Jelly making, 
Jellies were made from solutions regulated to definite H-lon concentrations by 
sulphuric, tartaric, or citric acid and a constant amount M pectin (2 gm.) and 
cane sugar in amounts of 100,125, and 150 gm. were added. The volume of the 
solution before boiling was always made up to 125 cc. The invert sugar was 
determined in the finished product by tlie use of Fehling’s solution. ^ 

With other factors constant, the amount of invert sugar increased with in¬ 
creasing H-ion concentration and with the length of time of heating and was 
independent of the nature of the acid used and the concentration of the sugar. 
In discussing the bearing of this work upon actual Jelly making, it is pointed 
out that the sugar should be introduced at such a point in the process as to heat 
it with the fruit Juice for a moderate length of time. This would reduce the 
quantity of invert sugfr formed, and thus require less sugar to produce a satu¬ 
rated solution. “As too low a concentration of invert sugar is also undesirable, 
the best procedure would seem to be to^orm a moderate amount of Invert sugar 
by introducing the cane sugar during the last half of the boiling down process. 
The quantity of invert sugar formed by this procedure would not be too great, 
and still it would be great enough to prevent undue crystallization of the cane 
sugar.** 

Attention is called In the dlscusidon to a pectin that has been prepared by 
addillcation of commercial pectin .and subsequent precipitation with 95 per 
Alcohol and repredpltation. The purified, pectin in water solutloii had 
a pB value of 8.1 and yielded an etoellmt jelly on the addition of water 
antd sugar but without the addltkm of add. Pedins as thus inepared are 



METEOROLOGY. 


1924] 


418 


thought to offer commercial possibilities in Jelly making in the saving of 
sugar and in retaining the original flavor of the fruit 

Bxperlmental milling and baking, incfluding chemical determinations, 
J'. H. Shoixenbkboeb, W. K. Mabshaxx, and D. A. Coleman {U, 8. Dept. Apr* 
Bui. 118^ (1^4)* PP« figs. SS ).—^Following a brief explanation of the scope 
of the work of the experimental milling and baking laboratory of the Bureau 
of Agricultural Economics, U. S. D. A., complete descriptions are given of 
the method oi handling and analyzing the samples received for milling and 
baking tests, the experimental mill and its operation, the baking laboratory 
and the method used in baking, and the equipment and methods of analysis 
used in determining the chemical constituents of grain and mill products. 

Variatioiis in the weight of flour kept in lOO-kg. sacks and in 500-gm. 
sacks and pasteboard cartons [trans. title], M. Axpin and M. T. PAcaud 
(Ann. FaUif., 16 (19t8), No. 182, pp. S86-597, figs. S ).—Data are given on the 
loss in weight through evaporation of flour stored under varying conditions of 
temperature and moisture. The maximum loss in weight noted under the con¬ 
ditions of the experiment was 2.05 per cent for the large sacks, 4.6 per cent 
for the 500-gm. sacks of first grade fiour, and 3.6 for the 500-gm. sacks"^ of 
groats. 

The destructive effect of microorganisms on raw cotton and cotton 
fabrics, D. Armstead (Brit. Cotton Indus. Research Assoc., Shirley Inst. Mem., 
2 (1928), No. 10, pp. lOJhlOS ).—This is a summary of the literature on the 
destructive effect of bacteria and fungi on cotton. A list of 15 literature refer¬ 
ences is appended. 

METEOEOLOay. 

Monthly Weather Review, [Jannary-Febriiary, 1024] (U. 8. Mo. Weather 
Rev., 52 (1924), Nos. 1, pp. 69, pis. 11, figs. 25; 2, pp. 71--152, pis. 16, figs. 25).—' 
In addition to detailed summaries of meteorological, climatological, and seLs- 
mological data and weather conditions for January and February, 1924, and 
bibliographical info|*mation, reprints, reviews, abstracts, and minor notes, these 
numbers contain the following contributions: 

No. 1.—^The Relations Between Free-air Temperatures and Wind Directions 
(Ulus.), by W. R. Gregg; A Preliminary Study of Precipitation in Relation 
to Winds and Temperature (Ulus.), by V. E. Jakl; Pilot-balloon Observations 
at San Juan, Porto Rico (illus.), by O. L. Fnsslg, W. R. Gregg, and W. 0. 
Haines; The Balloon Project and What We Hope to Accomplish, by C. L. 
Meisinger; A Method for Ix>cating the Decimal Point in Slide-rule Computa¬ 
tion, by N. W. Haas; and Monthly Normals of Sea-level Pressure for the 
United States, Canada, Alaska, and the West Indies, by P. C. Day. 

No. 2.—A Cruise with the Internatlonni Ice Patrol (illus.), by R. DeC. 
Ward; Local Forecast Studies—Wlnter Precipitation (illus.), by T. A. Blair; 
A New Principle In tlie Analysis of Periodicities (illus.), by C. F. Marvin; 
Fitting Straight Lines to Data Greatly Simplified with Applications to Sunspot 
Epochs (Ulus.), by 0. F. Marvin; On Krichewsky’s Method of Fitting Frequency 
Curves (illus.), by E. W. Woolard; (Comments on the Law of Pressure Ratios, 
by F. J. W, Whipple; Problems of the Lower Colorado River (illus.), by J. H, 
Gordon; Tidal Bore at Mouth of Colorado River December 8 to 10, 1923, by 
J. H. (Gordon; Lee on Evaporation Loss from Water Surfaces; Moist Soils, 
with Special Reference to Conditions In Western America (illua), by A. J. 
Henry; The Course Traveled hy Wind and Weather in a Day—An Aid in 
Weather Forecasting, by C. Kassner, trana by C. L. Meisinger; The Physical 
and Geological Traces pf the Cyclone Belt Across North America (lllua), by 
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M, Manson; Determining Atmospheric CJonditlcms of Comfort (illns.), by F, M. 
Phillips; The High-altitude Rocket, by R. H. Goddard; Bibliography of Dr. 
W. Dwight Piercers Contributions on Meteorological Effects on Life; Waterspout 
and Tornado Within a Typhoon Area (Ulus.), by G. B. Barbour; and The Eye 
of the Storm, by D. Manning. 

Climatological data for the United States by sections, [ January ••Feb¬ 
ruary, 19B4] (U. S. Dept, Apr,, Weather Bur, Climat, Data, 11 Ifos, 1, 

pp, [i97J, pl8, 4, Uga, 2; 2, pp, [194^, pis, 4, fig, i).—These numbers contain 
brief summaries and detailed tabular statements of climatological data for each 
State for January and February, 1924. 

Climatological data for the United States by sections, [1024] (U, 8, 
Dept. Apr,, Weather Bur. Climat. Data, 10 (1923), No. IS, pp. [9141 1 
ftps. 8 ),—This number summarizes the climatological data for each month of 
1923 and for the year as a whole for each State. 

Ohio weather for the year 1022, W. H. Alexander and C. A. Patton 
(Ohio 8ta. Bui. 373 (1923), pp. 68-78, ftps. 3 ).—Observations on temperature 
and precpitatlon at Wooster and other places in the State are briefly summar¬ 
ized in tables and diagrammatic maps. 

The mean temperature for the year at the station was 51.8* F.; for the State, 
52.8®. The highest temperature at the station was 96®, August 18; for the 
State, 101®, August 18. The lowest temperature at the station was —11®, Jan¬ 
uary 26; for the State, —20®, January 25. The annual rainfall at the station 
was 34.42 in,; for the State, 37.04. The number of rainy days at the station 
was 123? for the State, 111. The prevailing direction of the wind for the 
State was southwest 

“Excepting the year 1921, the year 1922 was the warmest of record (1883- 
1922). . . . Although it was the second wannest year of record, frost occurred 
in every month in the year. The frost was light, of course, in June, July, 
August, and September. . . . Over practically the entire State the growing 
season for 1922, betwe<?n the killing frosts of April 29 and 30 and October 13, 
was 106 or 167 days.” 


sons—FEBTILIZESS. 

Soil survey of Adams County, Wisconsin, W. J. Gkib et al. (U, 8, Dept, 
Apr., Adv. Sheets Field Oper. Bur. Soils, 1920, pp. IH+1121-1152, fip. 1, map 
1 ).—This survey, made in cooperation with the Wisconsin Geological and 
Natural History Survey and the University of Wisconsin, deals with the soils 
of an area of 428,800 acres lying a little south of the center of Wisconsin. 
Except for the glaciated southeastern comer, where the surface is undulating 
or rolling, the topography is that of a wide plain broken by scattered abrupt 
sandstone mounds or ridges and by extensive marshy tracts. The streams are 
said to have a rapid %ow and drain the western and southern parts of the 
county quite thoroughly.' The largest areas of undralned land are In the 
northeast comer and back of the moralhe along the east side. 

The soils vary in texture from very red clay to sand, the latter being very 
extensive. The soil materials have been accumulated by various agencies, in¬ 
cluding weathering from sandstone, wind action, transportation and mixing 
by glacial Ice, and deposit from the waters of glacial Lake Wisconsin. In¬ 
cluding peat and rough, stony land, 28 soil types of 10 series are mapped, of 
which the Plainfield sand and fine sand cover 44.7 and 10.8 per cent of the area, 
respectively. * 

liinuigement of the light colored clay and gilt loam soils, A. T. WianOko 
(/ lidlono Sta. Circ. 115 (1924), pp. 20, ftps. 5).—Datp and Information ari 
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presented on the characteristic needs of the llght-colored clay and silt loam 
soils of Indiana, and practical means and methods are suggested for making 
them more profitably productive. 

Air drying of agricultural soils [trans. title], A. Lebediantzbff {Compt 
Rend. dead. 8oi. [Paris], 178 (im), No. 8, pp. 703-7^5).—Studies are re¬ 
ported which showed the influence of air drying in increasing the fertility 
of different Russian soils as indicated by the yields of such crops as millet, 
maise, oats, wheat, beets, carrots, and potatoes. 

Drying had a greater influence in increasing the fertility of humid prairie 
soils than of soils dried by cultivation and weeding. The effect of drying 
was particularly marked on virgin soils and was less noticeable on soils suh- 
jected to a regular system of cultivation for some time. Fertilization made 
the soils more sensitive to drying. The effect of drying varied with the depth 
in the same soil, being greatest in the intermediate layers and least in the 
surface and subsoils. 

The increase in fertility varied with the degree of drying and with the 
number of successive wettings and dryings. The increase was marked when 
the moisture content was reduced to 6 per cent in cultivated and to 14 per 
cent in virgin soils. The maximum effect occurred after three dryings. 

Some observations on the decomposition of organic matter in soils, 
It. L. Stabkey {Soil Soi., 17 (1924), No. 4, pp. 29SS14, figs. 5). —Studies con¬ 
ducted at the New Jersey Experiment Stations on the decomi)osltion of cellulose, 
dextrose, rye straw, alfalfa meal, dried blood, and mixed spore and mycelium 
material of fungi In the same soil and in soils of different fertility, as In¬ 
dicated by carbon dioxld evolution, are reported. 

The carbon dioxid evolved from decomposing organic nmtter was found to 
serve as a reliable index of the process of decomposition. The nmount of de¬ 
composition of different organic materials at any one time varied In the same 
soil. Such decomposition was very rapid in fertile soils, and the differences 
in decomposition of the different materials were greatest during the first few 
days. In general, the period of maximum decomposition occurred during 
the first few days after adding the material to the soil. 

The rate of decomposition of each organic material was distinctive, some 
decomposing rapidly from the start, others showing a decided lag in the early 
stages of decomposition, and still others showing a uniformly moderate de¬ 
composition.^ Cellulose decomposed most slowly, followed in order by rye straw, 
alfalfa meal, fungus material, and dried blood. Dextrose decomposed the most 
rapidly of all the materials used. Nitrate distinctly accelerated the decompo¬ 
sition of rye straw and cellulose, but had no effect when added to alfalfa 
meal. 

Rye straw tended to deplete the soil of soluble nitrogen during the early 
stages of decomposition, alfalfa meal slightly Increased it, and dried blood 
greatly Increased It, particularly the ammonia. These effects are correlated 
with the nit»^n contents of the organic materials. The decomposition of 
the same material In soils of vafylng fertility was diffei*ent, but the order 
of the soils with respect to the' rapidity with which they decompose one 
organic material was not the same for another. Nearly neutral soils decom¬ 
posed organic matter more rapidly than acid soils. The differences in produc¬ 
tion of carbon dioxid from the carbon contained in soils without farther addi¬ 
tions of organic matter were much greater than those produced In these same 
soils from added organic matter. 

The effect of differrat kinds of wood and of wood pulp ceUnlose on 
plant growtht J. A, VilJObn and R. B. Feed {Soil Soi.t 17 {1924), No. 9, pp. 
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figB, 5).—^Laboratory and greenhouse studies conducted at the Uni¬ 
versity of Wisconsin on the effect of different kinds of wood on the growth of 
oats and clover on virgin Colby silt loam soil obtained from a cut-over area 
are reported. 

The results showed that tlie unfavorable action of wood on plant growth is 
due to a lack of nitrate in the soil. Since the same results were obtained with 
wood pulp cellulose as 'with wood, it is considered unlikely that there is any 
toxic action on the plant due to such wood constituents as essential oils, resins, 
and tannins. Certain kinds of wood, for example, alder or poplar, were more 
injurious than birch or willow, due probably to variation in rate of decompo¬ 
sition. The alder and poplar were decomposed more slowly than the other 
woods, and their injurious effect was noted for a longer time. It was also 
found that the lack of nitrate is due to a reduction rather than to an inhibi¬ 
tion of nitritication, and that this reduction is caused by a group of organisms 
which make use of cellulosa With large amounts of blood meal in the soil the 
rate of nitrification could be so increased that It exceeded the rate of reduc¬ 
tion, resulting in an accumulation of nitrate. 

The results as a whole are taken to indicate that the reduced growth of 
plants following the application of young wood is closely connected with a 
loss of nitrates, and that this injury soon passes off and is almost without 
effect the following season. 

The mlcrosiphones of the soil [trans. title], G. Guittonneau (CowpL Kend. 
Acad, Sci. [Paris], 178 (1924), No, 10, pp, 895S98 ),—Studies of the growth 
and activities of microsiphones from garden and cultivated field soil% are re¬ 
ported. These organisms are present ip soils in great numbers in the fall and 
early winter, especially those containing large amounts of organic matter. 
They prefer a slightly alkaline reaction, but were found to function in add 
soil having a pH value of 5.5. 

It is concluded that these organisms, in addition to their symbiotic associa¬ 
tion with plants of soils containing much humus and to their parasitic activities, 
are capable of partaking extensively in the phenomena of soil biology, with 
particular reference to humus formation. 

Mlerobiologlcal analysis of soil as an index of soil fertility, VII, VIII, 
(Soil 8oi„ 17 (1924) Nos, 2, pp, 141-101, figs- 4; PP- 275-291, fig, 
continuation of studies on the subject from the New Jersey Experiment Sta¬ 
tions (E. S. B., 50, p. 517), two papers are presented. 

VII. Carbon diowide evolution, S. A. Waksman and R. L. Starkey.—It was 
found that the determination of the amount of carbon dioxid evolved from 
soils both with and without the addition of small amounts of organic matter 
can be used in grading these soils on the basis of their fertility as well as can 
be done by determinations of the numbers of microorganisms and nitrification 
in the soils. Soils rich in organic matter were found to produce the greatest 
amount of carbon dioxld, which is, however, not proportional to the carbon 
content of tlie soils. The addition of lime to an acid soil stimulated the pro- 
ducfion of carbon dioxid, but not to so great an extent as nitrification. Two 
methods of measuring the capacity of soils to produce carbon dioxid are 
suggested. 

VIII. DeoompoHtUm of oelMosef B. A. Waksman and O. Heukel^ian.— 
Studies are reported which indicated that the determination of the power of 
the soil to decompose cellulose can be added to the group of metliods used tot 
carrying out a microbiological analysis of the soil. It was fbund that lor 
evei^ milligram of nitrogmi that is avallahle or that can become available in a 
Bail In a particular period of time, from 40 to 50 mg. of cellulose yylU he da* 
composed in a given amount of soil. 
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A study of the cellulose-decomposing power of the soil with and without the 
addition of a small amount of available nitrogen yielded information for the 
differentiation of soil fertility. Three methods of measuring the cellulose- 
decomposing power of soil are described, each one of which is said to yield in¬ 
formation on the subject from a different viewpoint The first method, or 
the determination of cellulose decomposition in untreated soil, yields informa¬ 
tion as to the available nitrogen. The second method, or the determination of 
the rapidity of cellulose decomposition in soil in the presence of available 
nitrogen, yields information on the physical and chemical condition of the soil 
bearing upon microbiological activities and soil fertility, in addition to the 
nitrogen factor. The third method, or the determination of the cellulose- 
decomposing capacity of the soil in the presence of calcium carbonate, potas¬ 
sium phosphate, and magnesium sulphate, yields information on that nitrogen 
which can become available when the soil is properly treated. 

Some mutual effects on soil and plant induced by added solutes, J. S. 
Bubd and J. O. Martin (Calif. Sta. Tech. Paper IS (192S), pp. 27, figs. 5 ).— 
Experiments are reported in which two soils treated with various solutions and 
salt mixtures, when examined after eight months, showed substantial increases 
in water extractable constituents in general. In most cases the increase of a 
given constituent was less than the amount of solute added, but magnesium 
and sulphate in one of the soils increased more than could be accounted for 
by tbe addition of tliese elements. The changes induced ore ascribed to added 
solutes, to chemical replac*ements of solid phase material, to fixation by the 
solid phase, and to increased solubility of solid material In the new soil solution. 

Two soils upon which crops were grown received various treatments of 
sodium nitrate, sodium dlhydrogen phosphate, and potassium chlorid. An in¬ 
crease of the added solute was always observed in water extracts of the soil 
In the early part of the season. Additions of nitrate, however, did not prevent 
the practical disappearance of this ion at the height of the growing season. 
A reciprocal relation l)etween added phosphate and other solutes was made 
evident, there being diminished amounts of water-extractable calcium and 
magnesium in both soils and of potassium in one soil when the water-extract¬ 
able phosphate was increased by treatment 

When no Increase of crop was produced by treatment of the soil, a corre¬ 
lation was observed between tbe increases in given constituents in the soil 
as measured by water extraction and the withdrawals of such constituents by 
the plants. On the other hand, increased or diminished withdrawals were fre¬ 
quently observed which bore no apparent relation to increased or diminished 
amounts of water-extractable constituents. This result is ascribed to the 
defects of water extraction as a measure of the soil solution or to the influence 
of the changed concentrations of other constituents upon the absorption of a 
given elem^t by the plant. 

When an increase of crop was brought about by treatment of the soil, there 
was a definite correlation between withdrawals of some constituent or con¬ 
stituents and the yields of dry matter obtained. The amounts of other constit¬ 
uents withdrawn ai^ieared to have been determined either by changed concen¬ 
trations or by increased amounts of dry matter produced. 

Soil biology Cetodies at the Ptisa Research Institute], O. M. Hutchinson 
(Apr. RetesroA ImU Pass, fifoi. Rpta, pp. 48^49, pi J).--^Studies on 

nitrogen flzatloii in soil by nonsymbiotic organisms, continuing work previously 
noted (E. S. E.* 4S, p. 117), are summarised. 

The data on the symbiotic relationship between algae and nitrogen-fixing 
soil organisms are said to have shown that large diiferences in fixation occurred 
as the result of the infiuence of light and darkness upon algal growth. Large 
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differenceB were also noted in , the suitability of various green manures and 
crop residues as Bounces of energy for nitrogen fixation by soil organisms. 
Fixation was greatly Increased in some of these materials by the introduction 
of fermenting organisms in the form of a watery extract of cow maufure. 
Previous fermentation of the organic residues considerably increased their 
apparent value as sources of energy for Azotobacter, and optimum periods of 
fermmitation were established which varied with different materials. Nitrogen 
fixation was found to occur in cow dung alone and to be increased about 15 
per cent by the addition of straw. 

Fixation of nitrogen in pure cultures of A 2 sotobacter was increased •by 
small additions of nitrate. liSrger amounts inhibited fixation completely 
and resulted in a reduction of the added nitrate, while artificial aeration in¬ 
creased the fixation and greatly increased the growth of Azotobacter. In¬ 
digenous rock phosphate had a distinctly depressing action on nitrogen fixation 
by Azotobacter in pure culture, while basic slag had a decidedly beneficial 
effect. 

Nitrogen fixation was found to be active in river silt, and a vigorous 
growth of algae occurred in this medium in diffused daylight More than 
double the quantity of nitrogen was fixed in the light than when the silt was 
kept in darkness, thus affording further evidence of the symbiotic relation¬ 
ship existing between the algal growth and that of the Azotobacter. The addi¬ 
tion of mannite increased nitrogen fixation. Artificial aeration in culture 
solutions containing algae and Azotobacter was found to depress nitrogen 
fixation to a considerable extent. 

Nitrification experiments showed tliat it is highly advantageous, when deal¬ 
ing with the problem of the use of organic manures and residues, to make 
use of the method of fermentation under controlled conditions. 

Studies on the bacterial decomposition of cellulose are said to have led to 
the isolation of a specific organism capable of dissolving cellulose under 
aerobic conditions, but only in symbiosis with certain other soil bacteria, of 
which several were found. None of these secondary organisms had any 
capacity for cellulose destruction, either individually or in symbiosis with 
any other except the specific one first mentioned. 

Studies on the solution of mineral phosphates showed that by the use of 
cultures of sulphur-oxidizing bacteria, these being watered into composts 
containing rock pho^hate and sulphur, very great advances were made In 
the percentage of phosphate rendered soluble. Additions of gypsum to the 
sulphur-phosphate compost appeared to increase solubility by improving the 
ifiiyslcal texture of the mass with regard to aeration. 

Data on green manuring are also Included. 

The relatton of conoentratloii of soil solution to nitric nitrogen in soils 
containing large quantities of available nitrogen, and [its] elfect upon 
plant growth (Neio Aewico Sta, Bpt J923, p. 20), —^In water and pot culture 
experiments with pop com to determine the relative toxicity of different 
nitrates, analyses of leachings are said to have shown but little difference in 
the nitrate content of the soil between the checks and subplats receiving 100 
lbs. and 500 lbs. of sodium nitrate per acre. Where 1,000 lbs. were applied 
there were some nitrate accumulation, while where 2,000 lbs. or over were 
applied there was a marked accuipulaflon of nitrates In all cases. 

Fr^minary note on the distrilmtlo]i of nitrates in soil under com enl« 
tmte^ Jl W. Blaib and A. L. Pxincs (Boil Boi., 17 (1924), Na 4, pp. 82S-^Hh^ 
Studl^ conducted at the New Jersey Experiment Stations on the distribilllon 
of the nitrate content of soil in the vicinity of growing com plants in a 5^year 
rotation Jof com, oats, wheat, and timothy are reported. While no definite 
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concloBions are drawn, there is said to be good reason to suspect a more com¬ 
plete utilisation of the nitrates that are formed in the soil when the soil 
reaction is near the neutral point than when it is distinctly on the acid side. 

The effect of certain fertilizers on nitiillcation, P. B. Bkown and R. N. 
Gowda (Jour, Amer. 8oc. Affron., 10 (1924), No, 2, pp, ISI-- 14 O), —Studies con¬ 
ducted at the Iowa Experiment Station on the effects of manure, clover hay, 
and phosphatlc and nitrogenous fertilizers on nitrification in Carrington loam 
soil in the greenhouse are reported. 

Nitrification was increased by applications of manure up to the maximum 
treatment of 30 tons per acre. The Increases from the larger applications 
were not proportional to the amount of the application. There was no indi¬ 
cation of denitrification in soil receiving the largest amount of manure. Rock 
and acid phosphates and sodium nitrate increased the nitrate content and 
the nitrifying power of the soil. Clover hay had a slight effect on the nitrate 
content of the soil but increased its nitrifying power. Small applications of 
a 2-8-2 complete fertilizer increased the nitrate content of the soil and slightly 
stimulated the nitrifying power. 

It was found that periods of Intensive nitrification seemed to alternate with 
periods of lesser action, the length of these periods and the time of their 
occurrence varying with the treatment of the soil. 

Soil variability as determined by statistical methods, A. H. Post (Hoil 
8ei., 17 (1924). ^ 0 , 4 . pp. 3|.t-d57. fiffs. —Studies cf>nducted at the Wash¬ 
ington College to determine the variability of nitrogen in the soil are reportefl. 

It was found that soil plats that appear fairly uniform may show a large 
variation in nitrogen content among samples. The appll<?atlon of manure to 
the soil Increased Its variability with reference to nitrogen content. Due to 
soil variability, statistical constants calculated for one area were not com¬ 
parable with any other. This is taken to indicate that the use of a single 
sample is of very little value for accuracy in experimental work, and that a 
composite sample is of value only after the soil variability has been deter¬ 
mined. Then enough determinations should be made on the composite to 
insure a value representative of the soil mass. 

It is concluded that to determine the field error in sampling any plat a 
fairly large number of samples should be taken, and statistical methods ap¬ 
plied to the results. The field error determined in this way will be large or 
small according to the variability of the soil of the particular plat sampled. 
After the soil variability has been determined for any plat it is said to be pos¬ 
sible to calculate the number of samples necessary to be within the limits of 
a certain error. 

Sorighiuii as an indicator of available soil-nitrogen, R. M. Pinckney (80U 
8oi,, 17 (1924), ^ 0 , 4, pp, $15^21), —Field studies by the Minnesota Experi¬ 
ment Station on the value of determining the hydrocyanic acid content of 
sorghum plants as an indicator of available nitrogen in soils are reported. 
Analyses for hydrocyanic acid were made 17, 55, and 88 days after seeding in 
the case of sorghum grown on plats iu two productive fields, both without 
added nitrate and with various amounts applied shortly after the young plants 
appeared* 

At the first stage the plants from all the plats contained a very high percentage 
of hydrocyanic acid, which was highest in those from the fertilized plats. At 
the second stage the plants on all the plats given nitrate were larger and of a 
darker green color than those on the unfertilised plats. They also carried a 
htfi^er percentage and a larger amount per plant of hydrocyanic add. At the 
third stage the effect of the added nitrate was still more marked both in the 
percentage of hydrocyanic acid and in the amount per idant 
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These data showed that the percentage of hydrocyanic add decreased from 
the first to the last stages, and that at all stages It was greater on the fertiliaed 
than on the nofertlUaed plats. The amount per plant on the unfertilized {date 
decreased from the first to the last Stages, while on the fertilized ;plats it first 
increased and later decreased. 

Since the percentage of hydrocyanic add in the leaves usually leads to tiie 
same condusion as that in the whole plants, it is considered suffldent some¬ 
times to analyze only the leaves in the case of older plants. 

The availahUlty of potash in Hawaiian soils, W. T. McGsoaQS {Hawaii. 
Sugar Planters* 8ta., Agr. and Chem, Bui. 48 (J924), PP< 94* fg^ i)*—^1 
analyses and field experiments on some of the sugar cane lands of the Hawaiian 
Islands are presented, showing that the majority of these soils do not respond 
to potash fertilization. Apparently the principal factor related to the availa¬ 
bility of potash in these soils is the presence or absence of lime. There is also 
some indication of a greater availability of the potash In the clay types of soil. 
The solubility of silica appeared to have no influence upon the avaUabiUty of 
the potash. 

The results are taken to indicate that a plantation soil containing less than 
0.02 per cent of potassium oxid soluble in 1 per cent citric add will, with 
rare exceptions, respond to potash applications regardless of the lime content 
of the soil, while those soils containing from 0.02 to 0.03 per cent may be con¬ 
sidered as defident in available potash and will usually show a slight response, 
especially where the lime content is low. In addition, with few exceptions, soils 
containing more than 0.03 per cent of potassium oxid soluble in 1 par cent 
citric add will not give profitable returns from potash appllcatlona 

A description of the method of analysis is appended. 

The available state, J. A. Mxtbsat {8oU 8oi., 17 (1924)* Ho. 4* PP» 859-971. 
figs. 2). —Studies conducted at the University College, Reading, England, are 
reported which suggest that the amount of available phosphoric acid in soils 
may be found from the rate at which the amounts of Increase produced by ap¬ 
plication of different quantities of water-soluble phosphates diminish. The 
amount so found in an Australian soil was about 11 lbs. per acre, and it is 
thought that this explains the effect of manure and accounts for the difference 
in the refE^nse of grass and root crops and for the failure of chemical analyses 
to determine the manurlal requirements of soils with certainty. 

The amount of avaUable phosphoric acid found in an English meadow soil 
was about 20 lbs. per acre on the average of 4 years' trial Much the same re¬ 
sults were obtained in wet and dry seasons, and they were not affected to any 
considerable extent by the application of nitrogenous manures. Evidence of the 
residual effects of the manure applied in preceding years was obtained in the 
third and fourth year. 

It is pointed out tl^t watersoluble phosphates revert to insoluble forms by 
reaction with other soil constituents, and that the rate at which they are re¬ 
dissolved must dep^d largely upcm the size of the solid particles formed, in 
which there must be a critical stage. It is considered that only the phosphoric 
acid in solution is actually available to plants, and that the amount of phos¬ 
phates found by this method would be more accurately described as superfine 
phosphates. 

The loss of calciliiin carbonato in drainage water as affected by diffmmt 
ebmiical fertUiaeni, F, W. Moasa (Sm Bci., 17 (192$)* Ho. 5, pp. 249^254)-^ 
Studies conducted at the Biassachusetts Experiment Station are reported, in 
wbieh drainage waters Mm soils treated with three typical combtnationa el 
ifimmical.fertilizers were analyzed fmr calcium at dlffetent seasons of the yeafi^ 
The amount of calcium carbonate removed Mm the soil wbefe ammonium 
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sulphate was used was more than twice as large as that with sodium nitrate. 
Sodium nitrate added to an application of dissolved phosphate and potassium 
chlorid protected the calcium carbonate somewhat. The results obtained with 
drainage waters were corroborated by the determination of the residual calcium 
carbonate in the soils of the plats. 

[Boll fertility ituddes at the Iowa Station] (lovoa Sia, Rpt. 19i$, pp. i7- 
gg).—^Data from 94 soil experimental fields and from greenhouse experiments 
on different soil types to obtain indications of fertility requirements are briefly 
summarised, together with data on the testing of soils for acidity and on 
methods of applying fertilizers. 

[Soil fertility studies at the Wisconsin Station] (Wisconsin Bta. Bui, 962 
(1924) t pp, 20-Mt figs, fl).-^Fertilizer experiments with peat areas are briefly 
reported, indicating that good results may be expected from fertilizers on these 
soils. Tillage trials over a series of years at the Marshfield Substation are 
said to indicate that deep tillage and subsoillng do not pay on the staple crops. 
On a 5-year average, com gave the best yields on spring plowed land, followed 
by ordinary fall plowing to a depth of from 6 to 7 in. Nine-year tests with oats 
showed a trifle higher yield on spring plowed than on ordinary fall plowed 
land. Likewise deep tilling gave the lowest yield. 

Tillage tidals at the Asliland Substation showed that the use of a deep tilling 
machine is unprofitable, but that the use of a subsoil plow shows some im¬ 
provement over 6-ln. fall plowing, especially on rutabagas. This is taken to 
indicate that deep stirring of the soil is beneficial for root crops. Shallow 
plowing has been found to be poor practice, and in general plowing to a depth 
of about 7 to 7.5 in. in the fall is recommended for red clay soils. 

Fertilizer experiments on light sandy loam soils distributed over 23 plats 
in a rotation of potatoes, oats, and clover have indicated that the oat crop 
shounB about a 50 i)er cent increase where green manuring crops of various, 
kinds are plowed under. The potato and clover crops have also been increased 
by green manuring. In general, top-dressing is more satisfactory than plowing 
under of manure on these soils. 

Fertilizer experiments at the Marshfield Substation showed that rock phos¬ 
phate made a better showing on silt loam than formerly owing to the increas¬ 
ing amount of organic matter in the soil. Under such circumstances rock 
phosphate gave better results than acid phosphate with oats, but the reverse 
was true with barley. The use of gypsum iu the growing of clover and other 
crops apparently does not pay. Potash fertilizer applied with stable manure 
did not give any satisfactory results during a 2-year period. 

Fertilizer experiments on red clay soils with a rotation of com, barley, oats, 
and clover demonstrated the value of applying manure at the rate of 10 tons 
per acre once in four years and of supplementing stable manure with acid 
phoieqpbate, with special reference to such crops as corn and barley. 

In drainage experiments on Colby silt loam, the results showed that during 
the first years after the seeding of alfalfa the crop was heaviest farthest away 
from the tile. In the third year a reversal took place, and the crop was 
heavier close to the tile. The potato crop was appreciably better at a greater 
distance from the tile than close to the drainage lines during the later years. 

A project on the influence of rotation upon the maintenance of soil 
fertmtjTf A. N. Humc (South Dakota 8ta, Rpt, 1929, pp, 10, if).—The progress 
results of this work ar#8ald to have Indicated that wherever applications of 
pho^fliorus are made to wheat plats in the rotation earlier maturity of the 
Plante is indicated. It Is apparent that phosphorus is the limiting element In 
crop growth on these soils. 
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A smnmajry of the fertilixer experiments [at the Ohio Station] {Ohio 
Sta. Bui. S7$ (1928), pp. iP).—Tabular data briefly summarising the 

fertilizer experim^ts of the station with cereals, clover, and grass on 15 farms 
in 14 counties of Ohio are presented and discussed. ^ 

Fertilisers and soil amendments, W. J. Spaffoko (Jour. B^t. Agr. So. 
Amt., 27 (1924), No. 8, pp. 741-765).—A large amo^t of fhformation on the 
selection and use of fertilizers and soil amendments on the soils of South 
Australia is presented. 

Commercial fertilizers vs. stable manure (Ohio Sta. Bui 878 (1928), p. 
31 ).—^The results of eight years’ experiments on the use of naanure at "Ihe 
rate of 4 tons per acre on com in a 4-yeap rotation of com, oats, wheat, and 
clover in comparison with an equivalent amount of plant nutrients in commer¬ 
cial fertilizers made up of sodium nitrate, acid phosphate, and potassium 
chlorid are briefly reported. The commercial fertilizers exceeded the manure 
in the value of increase in all cases, giving 24.8 per cent larger return in the 
case of the manure alone and 11.7 per cent when acid phosphate was added. 

Shrinkage of manure (Ohio Sta. Bui. 878 (1928), p. 80 ).—Data on the 
shrinkage of flat piles of cow manure of 1,000 lbs. each placed out of doors 
and subjected to weathering from January to April each year for 10 years are 
briefly presented. The change in weight ranged from a gain of 5.1 per cent to 
a loss of 17.5 per cent, the average being a loss of 7.5 per cent The spring 
weight is said to be mainly a matter of moisture and is not significant. The 
loss of tlie fertilizing constituents is more important. Determinations for five 
consecutive seasons of the total nitrogen, pho^horus, and potassium .content 
of the fresh manure and of the same manure after three months’ exposure 
indicated respective losses of 85.62, 22.49, and 51.06 per cent. 

Nitrogen losses from composts, F. H. Smith (Science, 59 (1924), 152:2. 

pp. 218, 214 )*—^The results of studies conducted at the Georgia Experiment 
Station are briefly summarized, indicating the value of additions of powdered 
sulphur to compost mixtures in preventing the loss of nitrogen. It was found 
that the conserving action of the added material was due to sulphur oxidation 
rather than to retardation of ammonlfication. 

Nitrogen, H. Hummel (Der Stickstoft, Stuttgart: Eugen Ulmer, 1922, pp. 
86 ).—This is a handbook of information on the importance of nitrogen for the 
growth of plants; the history of nitrogen fertilizers; the production, composi¬ 
tion, consumption, use, mixing, and application of nitrogenous fertilizers; and 
the specific requireipents of different farm crops for nitrogen nutrition. 

Nitrogen flxattoiif J. C. McLennan (Canada Council Sol and Indm. Re¬ 
search Bui. 11 (1924), PP- 28).-—‘A brief summary is given of the more im¬ 
portant items involved in the nitrogen fixation industry. 

Phosphate deposits in the MansReld district, A. M. Howrrr (Victoria 
Oeol. Survey Bui. 4i< (1928), pp. 40, pls. 14, 19).—A description of the 

Mansfield phosphate depoedts in Victoria is presented, together with chemical 
analyses of typical samples. The analyses indicate phosphoric acid contents 
as high as 20 per cent. . 

' The effect of heat upon the avalliiral^ of the phosphorus in baidc 
phosphate rock, A. G. MoOaxx and 0. P. Wiluelm (Maryland Sta. Bui. 2B0 
{1928), pp. 108-120, figs. 8).--Studies are r^rted which showed that, when 
nmsured by its citrate solubility, the phosphorus in Tennessee phosi^tic 
limestone is slightly increased by burning at a tempetuture of 950"* C. (1,742^ 
F.) for 12 hours, but that when Judged by the results obtained in field and 
pot^^teids, the availability to plants of the phosphoms in the calcined material 
is not high. 
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The raw untreated phosphate rock when used alone gave better results 
than even ten times the quantity of calcined phosphate. This Is taken to indi¬ 
cate that the value of the latter can not be very great from an economic 
standpoint ^id phosphate appeared to be far superior to the calcined 
material. It m considered evident that the commercial value of calcined 
phosphate as a soulE^ of phosphorus for agricultural purposes can not be 
great. 

Availability of tbetj^phosphorus of floats as influenced by incorporation 
of farm manure in tlie soil, T. L. Lyon and H. O. Buckman {Jour, Amer, Soc, 
Affron., 16 (19H)y PP> 96-10$), —Studies conducted at the New York 

Cornell Experiment Station are reported, in which nine crops were 
grown on field plats treated with graduated quantities of acid phosphate 
and floats. Acid phosphate was used to make sure that the soil responded 
to phosphorus. Certain of the plats were given a basic treatment of farm 
manure and others received sodium nitrate and potassium chlorid. 

The application of floats to the plats treated with manure produced de¬ 
cidedly favorable Increases in crops, which were larger and more significant 
than the increases obtained from the use of floats with a basic treatment of 
mineral fertilizers. Moreover, the yields from plats treated with manure in- 
(!reased with larger applications of floats, which was not the case on plats 
rec'eiving mineral fertilizers as a basic treatment. These results are taken to 
indicate that the manure contributed markedly to the availability of the floats 
under the conditions of the experiment. 

The manufacture of potash and other salts from leueite, J. W. Hinckley 
(Jour, Soc, Chem, Indus,, ^$ No, 7, pp. 158-165, ftps, 5).—Some of the 

technical details In the processes involved in the manufacture of potash from 
leueite are briefly outlined, and attention is drawn to the value of rmwdered 
leueite as a fertilizer. 

Liming New York soils, A. P. Gustafson (N. Y, Apr. Col, (Cornell) Ext. 
Bui, 78 (1924)f PP- S$, figs. 16). —Practical information on the selection and use 
of liming materials, with particular reference to the requirements of New 
York soils, is presented. 

Marls for liming soils, S. C. .Tones (Kentuchg Sta. Circ, $2 (1924), pp, 12, 
figs, S ),—A brief summary of the results from the use of lime and lime and 
phosphate in a 4-year rotation of com, soy beans, wheat, and clover on six 
experiment fields In different parts of Kentucky are presented, together with 
general information on the selection and use of marls for liming of the soils 
of the State. ^ . 

Activated sludge conserves city waste for fertilizer (Wisconsin Sta. Bui. 
$62 (1924)f pp- 17-19, figs. $).—The activated sludge process of sewage purifi¬ 
cation is briefly described, and data from experience on the use of this mate¬ 
rial as a fmilizer are briefly summarized. This fertilizer has been found 
to compare very favorably with other common forms of fertilizer, and excel¬ 
lent results have been obtained by using it in connection with such materials 
as rock phosphate and acid phoeqj^^ale. Results with crops indicate that 
dudge has a vmry definite fertilizing value and is well adapted to crops having 
a long growing season such as com and potatoes, especially on l^bt textured 
soils such as the sandy loams. 

Hie Beccari system of organic waste disposal (Nation*s Healthy 5 (192$), 
No. A pp. SS$-5S8, figs. 4),^Thl8 system of cell fermentation of ^ste is de¬ 
scribed, and some of the results of Its use are presented and discussed, with 
particular reference to the production of fertilizer material. 

0883—24 - 3 ^ 
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AOBICIILTUEAL BOTANY. 

Does light aHect the fertiliser reqairements of plants? {WiBcmain 8ta, 
Buh S$2 pp, S4), —preliminary account is given by O. T. Nightin¬ 

gale and E. J. Krans of investigations conducted to determile the relation 
of light to the growth and chemical composition of horticultural plants. The 
authors reported that nitrates may be stored by the plant until the proper 
conditions arise for building up into other forms of nit^g^, and the presence 
of nitrates in the plants does not appear to affect Materially the type of 
growth. Conditions resulting in a decrease of insoluble nitri^^n and a still 
greater proportional decrease in carbohydrates resulted iu a relatively high 
proportion of Insoluble nitrogen to carbohydrates, producing a strongly vegeta¬ 
tive and unfruitful plant. Conditions favoring an abundance of insoluble 
nitrogen and at the same time an abundance of carbohydrates resulted in a 
vigorously vegetative and fruitful plant A decrease of available soluble 
nitrogen without simultaneously decreasing the carbohydrates supply resulted 
in a high proportion of carbohydrates to Insoluble nitrogen and produced a 
weakly vegetative unfruitful plant. It is considered possible that certain 
forms of soluble nitrogen may be as intimately associated with the growth 
responses as are certain insoluble forms of nitrogen. 

In the case of tomatoes, light within the limits of a 6-hour day did not 
appear to limit the building up of nitrates to insoluble forms of nitrogen, 
provided there was present an available supply of cnrbohydratt^s. Kuck- 
wheat, soy beaus, radish, and the varieties of salvia used were limited in the 
building of nitrates to insoluble forms of nitrogen by a 7-hour day In the 
greenhouse, even though there was present an available supply of carbo¬ 
hydrates. A large decrease of carbohydrates in tomato plants already high in 
carbohydrates w^as apparently coupled with decomposition of Insoluble nitro¬ 
gen when this decrease was brought about by reduction in time of exposure 
of plants to light. New growth was produced even thotigii there was no 
external supply of nitrates available to the plant. In the tomato, insoluble 
nitrogen was not decomposed to nitrates 

The effect of a direct electric current of very low intensity on the rate 
of growth of the coleoptile of barley^ V. H. Blackman, A. T. Leqo, and 
F. G. Gbeooby (Roy, Soo, [London^, Proc., Ser, B, 9S (192$), No, B $67f pp, 
2H^228, tigs. 6 ).—In order to test the direct effect of electric currents on the 
growth rate of actively developing organs, pure line barley seedlings were 
grown in dartoess and measured quickly under weak red light. The current 
was obtained by means of the glow discharge from a metallic point at high 
voltage vertically above the coleoptile. The technique as finally employed is 
described. 

**The rate of groivth of the coleoptile (sheathed stem) of the barley seedling 
is increased when it is exposed for a period of one or three hours to an 
electric discharge from a point charged positively to about 10,000 volts (crest 
value), and placed at such a height (^Jt 2 cm.) above the coleoptile that a 
current of the order of 0.5X10*" ampeiM passes through it. The increase 
in the rate of growth reaches 4.05^1.19 per cent of the * standard ’ rate (4 per 
cent of the normal rate) in the first hour, and if the current is continued for 
another two hours the effect goes on increasing, showing in the third hour an 
excess of 7.53±1.95 per cent of the * standard * rate (5 per cent of the normal 
rate). 

"/‘When the current is stopped there is a very remarkable after^eet, tor 
the rate of growth continues to rise for at least four hours after the cessation of 
the discharge; this aftereffect is greater than the dirict effect, and may result 



1924] 


AGRICUl,TXTBAIi BOTANY, 


425 


In the fifth hour in an increase in growth of 15.68±2.fi2 per cent of the 
* standard’ rate above that of the control plants (equivalent to 12.58 per cent 
of the actnal rate of the control plants). 

** The afterqlfectt as measured by the increase in the rate of growth in the 
fifth hoar from the start of the discharge, is greater with the short discharge 
period of one hour than with the longer discharge period of three hours. 

When the point is negatively charged and a current of the same intensity 
passed through the seedling for three hours the rate of growth increases during 
the first hour, but the increase, instead of becoming greater with time as with a 
current in the other direction, becomes less, so that in the third hour the rate 
is little, if at all, above the normal. When after three hours the current is 
stopped, an aftereffect, exhibiting itself as before in an increased rate of 
growth, is to be observed; the aftereffect for the two hours,during which it was 
followed is markedly less tiian that shown when the current is in the other 
direction. 

“ Experimental evidence is advanced for the view that the gaseous products 
of the discharge and the * electric wind ’ play little or no part in the stimula> 
tion of growtli observed. The view that the current alone is of importance 
in the reaction is also supported by the fact that its direction exerts such a 
marked influence on the degree of stimulation/’ 

Infiuence of reaction on inter-relations between the plant and its cnl- 
ture medium, J. J. Theron {Calif, Vniv. Puhtt, Ar/r, Sci., i (1924), No. H, pp, 
4J[S^4f —In the Investigation here tlesfrribe<i the object was to study 

the effect of various concentrations of H-ions on the external appearance and 
growth of plants, and the effect of the reaction on the metabolism of these 
plants. 

The influence of the reaction of the culture medium on growth and metabol¬ 
ism was followed by growing typical common agricultural plants in solution 
cultures at different reactions. A technique was finally devised by which the 
reaction of the solution could be conveniently controlled. Particular attention 
was given to the constant maintenance of the desired H-ion concentration 
during the experimental perioda It was found that plants grown in solution 
cultures have an optimum growth reaction at pH 4.5 to 6. 

“The reaction of the juice expressed from the tops of the plants was not 
influenced by the reaction of the culture medium, whereas the reaction of the 
Juices expressed from the roots was modified considerably. The buffer effect of 
both the roots and the tops may be influenced by the reaction of the culture 
solution. In the tops the acid reserve is affected, and in the roots the alkali 
reserve. Observations were made on the ability of the growing plant to change 
the reaction of either acid or alkaline culture solutions. 

^ “A study of the effect of the reaction of the solution on the absorption of 
the anions and cations by the plant is described. Several methods are out¬ 
lined by which the plant changes ^e reaction of either acid or alkaline culture 
solutions toward neutrality. Absorption experiments show that the rate of 
absorption of the cations is increased by a decrease in the H-ion concentra¬ 
tion, while the ability of the plant to excrete COa from the roots allows of 
the sdective absorption of anions from the acid solutions. The charge on the 
constituents of the root cells may be assumed to be of vital importance in 
the mechanism of absorption. The nitrogenous constituents of the cell sap 
are charged negatively, and the isoelectric points of the majority of ampho¬ 
lytes in the cell Is below pH 4.5. Pea plants change the reaction of either 
add or alkaline solutions from pH 6.65 to pH 6.7, whmreas barley and com 
plants change it from pH 6.75 to pH 6.8. The main factor involved in bring* 
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ing about this reaction is the COa-HOOs-equillbrlum in the plant and in the 
solution/* 

Permeability', VT-XII, W. Sxiucs (New Phytol, 91 (1992), Nos. 1, pp. i-i4. 
figs. S; 9, pp. 49-^7; 5, pp. 140^162; 4, pp. 169^909; 5, pp. 2S$-951, figs. 6; 
99 (199S), Nos. i, pp. 1^9; 9, pp. 79-94, figs. This is a continuation of the 
series previously reported (E. S. R., 39, p. 223). 

VI. Osmotic pressure .—^The author outlines herein five methods for deter¬ 
mining osmotic pressure, deferring to a later chapter the plasraolytlc methods 
and the tissue tension method. Graphic and tabular data are presented,,, with 
discussion in regard to the relation of osmotic pressure to temperature and 
concentration; the osmotic pressure of sucrose, electrolytes, and colloids; 
theories of osmotic pressure; negative osmosis; and possible cases of electri¬ 
fication of membranes and the effects on osmosis. The importance, in con¬ 
nection with osmosis, of electrical phenomena associated witli membranes is 
indicated. 

VII. The cell wall .—From this review of the properties of cell walls with 
particular regard to permeability it appears clear that we may expect to find cell 
walls having very different degrees of permeability, both to water and to 
various solutes. 

VIII. The plasma-membrane .—^As regards the composition of the limiting 
membrane of the protoplasm, It is concluded that any view which regards the 
surface layer as composed exclusively of one kind of substance, either fatty 
or protein, must be dismissed at once. On theoretical grounds, and as a result 
of experimental work, it appears clear that the limiting layer of the "cell must 
contain those constituents of the protoplasm and of the external liquid which 
lower the surface tension. These substances will thus constitute a colloidal 
complex, either a sol or gel, but how the molecules of the various constituents 
are arranged in reference to one another, present knowledge is Insufilelent to 
indicate. 

It appears clear that the limiting membrane of the cell is not an invariable 
structure, but that it will vary with alterations in composition both of the 
external medium and the protoplasm. The view is regarded as completely 
untenable that the plasma membranes are permanent structures arising only 
from preexisting membranes. Nor is it possible to separate the limiting mem¬ 
brane from the rest of the protoplasm, as it depends for its existence on the 
media wiiich it separates, is closely related to these, and presumably passes 
over into the two phases on either side of it, gradually in some cases, more or 
less sharply in others, according to the composition of the protoplasm and the 
external medium. Other cell membranes are briefly discussed. 

IX. The water relations of the plant cell .—^This deals with such matters 
as osmosis and its consequences, exudation and root pressure, water relation* 
of the cdl wall aild protoplasm, the ^ect of permeability of the protoplasm 
and of imperfect premeability of the cell wall to solutes on the water rela¬ 
tions, and of tissue tensions on the water relations of cells inclosed in tissues. 

X The infiuence of efstemal conditions on the intake and esfcretion of water 
by plant cells and -Data are detailed and discussed in regard to tem¬ 

perature and dissolved substances (sucrose; sodium chlorld; ethyl alcohol, 
octyl alcohol, chloroform, and meremric cyanid; sulphuric acid, osmic add, and 
mercuric chlorid; and ethyl acetate and phenols). 

XI. The determination of the permeaHUty of plant calls to dissolved sulh 
stanees.^Wrom what has be^ said (E. % B., 89, p. 228) of the permeability 
of mmabranes^ ** we may expect the permeability of the same cdl to diifer 
exceedingly touqtrd different solutes. We may also expect that the order ot 
permeability to a series of substances may differ in the case of diWeroot cells. 
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Also as cells differ so much In their structure and properties, we may expect 
that methods applicable for the determination of the permeability of some 
kinds of cells may not be applicable inJthe case of others. This is indeed the 
case, as will be very evident from a consideration of the various methods.” 
These methods are described. 

From this survey it is deemed obvious that reliable data are often readily 
obtainable with regard to qualitative relations in permeability, but that al¬ 
though many results have been recorded professing to give quantitative data 
with regard to intake of dissolved substances and the permeability of cells to 
such substances, in most cases the presence of disturbing factors renders the 
results open to criticism. 

XII. Quantitative relations in the penetratio^i of dissolved substances into 
plant cells .—Various aspects of the quantitative relations of plant cells are 
dealt with in the several sections of this chapter, giving information, so far 
as available, that appears necessary to formulate the laws relative to the 
passage of substances into and out of the cells, the data being presented with 
discussion, largely as drawn from reports of work by several persons named. 

Further observations upon the mechanism of root pressure, J. H. 
Priestley (Vcm? Phytol., 21 {1922), No. 1 , pp. —Since the publication of 

a paper prevh>usly noted and criticized l)y Blackman (E. S. R., 46, p. 431) 
the author has continued the experimental study of exudation pressures, and 
considers desirable a brief restatement of the main principles Involved in the 
original hypothesis. 

The mechanism previously suggested requires the fulfilment of certain 
structural and physiological conditions if an adequate exudation pressure is 
to be maintained in the xylera vessels of the root. These are a continuous 
chain of protoplasts with living seinit>ermeable membranes, permitting of the 
movement of water inward to the protoplasts adjcdning the xyleiu vessel by 
the ordinary process of osmosis; a continuous supply of solutes to the xylem 
vessel to replace those carried uiwvard by the ascending column of sap; and 
an endoderrals In whlcli the network of Cuspariaii strip forms a rigid frame¬ 
work preventing too much extension of the tightly packed protopla.sts within 
the endodermal cylinder and prevents leakage of the sap, and, therefore, of 
the skdutes, from tin* xylem through the walls intervening betw^een the proto¬ 
plasts. As tlie protoplasts of the eiidoderinis are themselves relatively im¬ 
permeable this structural peculiarity of the endodermis renders practically 
negligible the loss of stdutes from the xylem Into the cortex. On all these 
features of the mechanism a few comments are added, applying mainly to 
osmosis and water absorption, the supply of solutes, and the structure of the 
endodermis. 

The faudamental fat mctabolisin of the plant, J. H. Priestley (New 
PhytoLf 2S {1924)f ^0* VP* 1-^9 ).—Intended ns the introduction to a series 
of investigations concerned chiefly with fat metabolism In the plant, the pres¬ 
ent paper, which was written before that by R. M. Tupper-Carey and Priestley 
(E. S. R., 51, p. 330), in which some of the results of tliese Investigations 
appear, contains the statement, as simple and full as possible, of the chemical 
and physiological side of the problem, In the hope that chemists and botanists 
may help toward a solutton. 

It Is the object of this account to review the data available as to fat meta- 
iKklism within the plant In the effort to establish the existence of a similar 
metabolism which is inseparable from the growth of the living plant It Is 
in this sense, and in contradistinction to the metabolism associated with the 
formation and utlliEatlon of temporary reserves of fat that the phrase funda¬ 
mental fat metabolism is employed to d^ote that metabolism of fatty sub- 
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Stance wliieh must be one of title fundamental conditions associated with growth. 
In order to follow the r61e of fats within the plant, the attempt was made to 
define the different types of compound involved and to explain their main 
chemical characteristics. Discussion from a chemical standpoint is also 
given of terms. 

**Fats, notably the fatty acids, are utilized in various ways during tissue 
differentiatl<Hi, and it is probable that many of these processes are as yet 
unrecognized. . . . 

** In all cells the fats appear to migrate outwards and to find their way in 
large part on to the cell membrane. The exact extent to which they are held 
in the membrane depends upon various factors, among which the most im¬ 
portant external one appears to be the ratio in the inorganic salts 

supplied to the plant. . . . The phloem, because of its alkaline, reaction, 
appears to free itself completely from fat within the membrane, though at 
various times fats will be detected in the contents. ... In the xyleni, the 
fats have also deposited in jiart in the wall, but the xylem during differ¬ 
entiation is notably add in reaction and appears to lose mainly its basic con¬ 
stituents. ... As the fatty acids migrate outwards from the differentiating 
tissue, they are carried with the movements of the sap along the wall of the 
surrounding tissues. . . . 

** Wherever the fatty acids may finally deposit, in cuticle or cork layer, in 
exodermis or endodermis, their subsequent fate seems to be the same. The un¬ 
saturated acids undergo oxidation and condensation, and the genera] result is 
the formation of a relatively waterproof layer, the fatty constituents of which 
have mainly lost their power of dissolving in fatty solvent and are changed in 
the same general way as are the oils In the industrial processes/' 

GENETICS. 

The present position of Darwinism {Nature [Loadon], 110 {1922)^ No, 
2770, pp, 751-75S), —A discussion held during the British Association meeting 
at Hull by the botanical and zoological sections Jointly, the participants in¬ 
cluding H. H. Dixon, J. C. Willis, G. U. Yule, C. T. Regan, W. Johannsen, J. T. 
Cunningham, H. Wager, E. B. Poulton, C. Mitchell, A. C. Seward, J. Huxley, 
R. R. Gates, W. J. Dakin, A. B. Rendle, and J. S. Gardiner. 

A new mutation in Triticum durum and its importance for the phylo¬ 
genetics of wheat [trans. title], S. Lewicki {Pam. PafUt. Inst. Nauk. Goap, 
Wiejak, Pulaimch {M4m. Inat. Natl, Polonaia 6con, Iturale Pulawy), 3 {1922), 
A, pp, 61--82, pt. f).—A mutation of a pure line of T, durum coeruleacena 
found by the author is characterized by fragility of the spike and by pubescence 
at the base of the splkelets. i. e., by characters of the species T, dicoccoidea, 
the hypothetical ancestor of wheats. The leaves correspond to the durum type 
in respect to color and form, the culm Is totally filled with pith, and the 
kernels are covered closely by the glumes. This mutation is said to aj^roach 
more closely to T, dicoccoidea and T, durum than to T. diooocwm. 

The literature of analogous mutations is reviewed, with discussion of the 
origin of mutations and the relation of the mutation studied to the con¬ 
temporary theories of the phylogeny of wheat. 

The third-chromosome group of mutant cliaracters of Drosophila 
melaaogaster, C. B. BamaKS and T» H. Mobgan {Oamepie Inat, Wash, Pub. 327 
(f^), pp. X+251, pla, 8, pa. 57).—This is a monograph of the mutations of 
D; miomgaater which havl been found due to genes located in the third pair 
ef ebrpmosomes. Included in the information given are the history of the dis- 



1924] 


GENETICS. 


429 


covery, description, symbol, and hereditary behavior of each mutant, with data 
on which the conclusions as to the location, Interaction with other factors, etc., 
are based. An estimate of the value and reliability of each character for use 
In further investigational work is also valuable Information which is furnlslied. 
Diagrams or colored illustrations of most of the mutants are also included, 
as well as a very extensive bibliography. 

Some observations on the inheritance of white color in canaries [trans. 
title], H. Duwckeb {Ztschr. Induktive Abniam, u. Vererbungalehrei S2 (1924)^ 
^ 0 . 4f pp, S6S-S76), —The hereditary behavior of white feather color as ob¬ 
served In a female canary having black eyes, a little black pigment on the head, 
and some yellow on the wing and shoulder has been studied. This female was 
mated with a yellow mole in 1918, and the offspring were mated from 1919 to 
1921. During 1922 there were seven matings of white X white birds with the 
(>roflnetion of 8 white and 4 yellow offspring, or nn average of 1.7 per mating; 
15 matings of white X yellow birds with the production of 18 white and 19 
yellow, or an average of 2.47 young per mating; and 86 matings of yellow X 
yellow with the production of 199 yellows, or an average of 2.3 per mating. 

From these results the author concludes that the factor for wdilte feather 
color is dominant to the normal yellow. Since the litters produced by white X 
white were significantly sinnHer than those produced in other matings, and since 
the ratios of young were 2 white to 1 yellow, It is concluded that white In the 
homozygous condition Is letlinl and white i>ird.s are therefore all lieterozygous. 

Inheritance of petal spot in Pima cotton, T. H. Kkarney (Jour. Agr. Re¬ 
search [r/. 27 (1924)f 7y pp. 4^7-J}12. pi. 1). — A conspicuous red .spot 

near the base of the j>etal characterizes Sea Island and Egnitlan cottons, while 
the petals of most upland varieties are simtless. In a hybrid between Holdon 
upland cotton and Pima Egyptian (E. S. R., 50, p. 24) this character sliowed 
unifactorlal segregation, the ratio of stwtted to si>otless iilants in being 
about 3; 1. 'Pwo plants discovered in 1917 in a field of Pima cotton at Sacaton, 
Ariz., gave rise to families breeding true for a spotless or very faintly siwtted 
l)etal. 

Observations on several generations of crosses between these families and an 
Inbred family In which the spot is fully developed gave conclusive proof that 
the spotless or very faintly spotted condition is a simple recessive. Full 
spotted, however, is not completely dominant, and the heterozygotes are partly 
distinguishable. Tiie existence of modifiers is not apparent. The degree of ex¬ 
pression of the petal spot was found correlated positively and significantly 
with size of flower in both spotted and spotless populations. However, no 
evidence of linkage appeared. The spot Is affected by the environment, being 
responsive to soil variations and to seasonal changes. There Is an entire ab¬ 
sence of linkage between spotle.ss petal and a relatively high mean number of 
boll-locks, and the sjiotless condition has been observed only in tlie two families 
described. 

The possession of such a character as spotless petal by an agriculturally 
valuable strain of Pima cotton is considered of use In protecting the purity 
of the seed by making it easy to detect the offspring of accidental cross-pollina¬ 
tions with other strains. Since this character behaves as a simple Mendelian 
recessive, it probably can be transferred without great difficulty to any desir¬ 
able strain of Pima cotton. 

The inheritance of fertility and hatchability in poultry, F. A. Hats and 
E. Sanschss (MwaohiMettM 8ta. Tech. Bui. 6 (1924), pp. 19-42).—This study 
cmisists of a series of correlation tables, based on the fertility and hatch* 
ability of the fertile eggs in the pedigreed Rhode Island Red ffock from 1913 
to 1928, The following coefficients of correlations were determined: Fertility 
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with hatchability 0.0672±0.0244; fertility and hatchabillty of eggs laid tbe 
first year with the fertility and haichability of eggs laid tbe second year 
0.2733±0.392 and 0.4346±0.0a44, respectively; fertiUty and hatchabiUty of 
the first year’s eggs of mothers with the first year’s eggs of their daughters 
0.0147±0.0237 and 0.1960±0.0228; fertility and hatchabillty of the eggs laid 
by the first year daughters of sires with the eggs laid by the second year 
daughters of sires 0J2161±0.0901 and O.2906±O.O8fiO; fertility and hatch- 
ability of the eggs laid by the sires’ dams with the eggs laid by sires’ mates 
--0.1890±0.0254 aad 0,1579±0.0259; fertility and liatchability of the ejggs of 
sires’ mates with the eggs of sires' daughters O.O244±0.0tS32 and 0.2268±0.0315; 
fertility and hatchabillty of the eggs of sires’ dams with the eggs of sires’ 
daughters —0.0501±0.0246 and 0.0588±0.0246; and fertility and hatchabillty 
of the eggs laid by mates of sires with the eggs laid by mates of sons of the 
sires 0.0685±0.0515 and 0,075r)±0.0514, respectively. 

The yearly averages for fertility and hatchabillty are tabulated, and from 
that it is concluded that fertility is dependent largely upon environmental rather 
than genetic factors. Hatchability, how’ever, seems to l>e less subject to 
environmental influences of the parent. The influence of the sire on the 
hatchability was definitely demonstrated by the (?orr€lation coefficients, and 
by the fact that the eggs of the same hens showed different fertllitj’ and 
hatchability when mated witii different mules. There is concluded from the 
study to be a genetic factor H responsible for high hatchabillty, which is 
cumulative In its action, HH eggs having a hatchability above 85 per cent, 
Hh eggs having a hatchability of 55 to 84 per cent, and hh eggs having a 
hatchability of less tlian 55 per cent 

Xwlniiliig in Brahma cattle, J. L. Lush (Jour, Heredity, 15 (1924)* i, 
pp. 25-27f flg«, 2 ),—Two cases of twinning in cattle which were from % to % 
Brahman blood are described. In one case the twins consisted of two bulls, 
which from appearances were identical. In tlie other (rase the twins consisted 
of a heifer and a bull. The heifer looked much like a steer about the head 
and neck and had never had a calf at 5 years of age. The author therefore 
concludes that this is probably a freemartin and may indicate the octrurrence 
of freemartins in Brahman (Zebu) cattle. 

litnkag;e of Dutch, English, and Angora in rabbits, W. E. Castle (NatL 
Acad. Sci. Proc., 10 (1924}, A'o. .1, pp. 101, 108). —^The author has previously 
reported the occurrence of very close linkage of the factors determining the 
English and Dutch patterns of rabbits, less than 1 per cent of crossing-over 
having been observed. In later experiments at the Bussey Institution, the 
English pattern has been found to be linked with the factor for Angora coat, 
about 12. per cent of crossing-over occurring. To verify tliese results, an 
experiment to establish tlie linkage relations between Dutch and Angora was 
carried on. The Indicated crossovers, based on 68 individuals, were 10.R per 
cent, Tliis i.s very close to the observed crossing-over between English and 
Angora, and thus confirms the assumption of linkage between these three 
factors, which Is very close between Angora and ItogUsh. 

S«x«determlnation and rcdated problems, J. S. Huxley (Med. Soi., A5i. 
and Rev., 10 (1924), ATo. 2, pp. This is a brief review of the theo¬ 

retical explanations of sex determination in animals, insects, and dioecious 
plants. A complete bibliography is also appended. 

Inheritance of the crinkly, ramose, and hrachytic characters of ntalae in 
l||l»ids with teosinte, J. H. Ksiiptok (Jour. Ayr. Reeeatvh lU. 8.}, 27 (1924)^ 
ft pp* 537^90, pis, ft figs, 106).—The present contribution from the Bureau 
of Plant Industry, U. S. D. A., describes the inheritance of three MmdsMm 
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characters of maize, crinkly, ramose, and brachytic, in hybrids with the annnal 
teosinte, Bnohlaena meaicana. As in hybrids with normal' maize, all three 
yarlations are recessive in the hybrid with teosinte. Crinkly and ramose re< 
appeared in the in the expected monohybrid percentage of 25, but brachytic 
in only 12 per cent of the plants. 

The several characteristics of the crinkly variation were found to be cor¬ 
related among themselves, although in some cases the degree of correlation 
was low. The teoslntelike plants with ramose Inflorescences, while apparently 
functioning normally with respect to production of male gametes, were prac¬ 
tically sterile as to production of female gametes. Fertile seeds, however, 
were matured by the ramose plants that were most malzeUke with respect to 
other characters. The combination of the teosinte form of pistillate inflores¬ 
cence with the branched condition of ramose was completely sterile. All three 
characters, crinkly, ramose, and brachytic, were found to be correlated with 
other characters of maize not Involved in the changes from normal to crinkly, 
to ramose inflorescences, and to brachytic culms, respectively, but in many 
cases the characters Involved differ in the three hybrids. Evidence seems 
to exist of a correlated complex of maize characters tending to reappear in 
(he perjugtite generations of hybrids with teosinte. 

The close relationship of maize and teosinte seems to be further emphasized 
by these hybrids, and, with the exception of the ramose type of branching, 
there is little evidence of incompatible combinations. On the other hand, 
the cross witli brachytic maize indicates that teosinte possesses modifying 
factors for this cliaracter not present in many maize varieties. The branch¬ 
ing of the ramose variation, which would seem to represent a reversion to a 
more primitive form, does not approximate the branched inflorescence of 
leosiiite hut appears fartlier removed from teosinte than from normal maize. 
There seems to be practically complete freedom of recombination within the 
limits of physiological relationships as concerns the correlations among the 
characters differentiating maize and teosinte, but not involved In the change 
from normal maize to the three variations studied. 

The artillclal hybridisation of grasses, T. J. Jenkin {WeUh Plant Breed¬ 
ing 8ta.t Abergetwyth, [Bui.], 8er. 11, No. 2 {1924), VP- —The technique 

employed at Al)erystwyth, Wales, in making the artillclal hybridization of 
grasses Is detailed, with a statement of the results obtained in li)21, 11122. 
and ld23. 

Success as measured by the percentage of lieavy seeds produced was ob¬ 
tained with intrasi)eciflc crosses within Lolium perenne, L. multiflorum. Fee- 
turn rubfo, F. ovina, Arrhenatherum elatius, DactylU glomerata, Phleum 
pratenee, and Alopeourus prateneis. Good results were obtained with L, 
peremeXL. mulUflorum and its reciprocal. None of the seed set by L. temu- 
lentumXL. perenne germinated. Viable plants were obtained from L. perenne 
XF, rubra, while neither of the seed from its reciprocal germinated. 

L. perenneXF, elatior arundinama gave rise to seed-producing plants much 
more similar to F. elatior arundinacea than to L. perenne. Although the 
development of the caryopses In the reciprocal were better, none of the seeds 
germinated. 

Eesults from L, perenneXF, elatior pratenHs were very poor, whereas the 
reciprocal produced several good plants, resembling Festuca more than Lolium. 
F. loliaeeaXL. perenne, F. MiaoeaXF. elatior prateneie, L. perenneXD. glonie- 
rata, and L. peremeXArrhenatherum etatiuB all resulted negatively. Although 
none of the seeds from F. Potior arundinaceaXF, rubra germinated, several 
plants vdth resemblance to F. rubra were obtained from the reciprocal. 

688»—24-4 
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The rare hybrid: Trittciim poloaicum encompaotiimXT. monococcnm 
flavescens [trans. title], S. XjBwicxi (Pam. PiUiMt, Inst Nauh, Ooap, Wiejsk, 
Pulawach (M4m. Inst Natt Polonaia 6con, Rurale Pukiwy), S (192B), A, pp. 
343-^S6, pi i, fig, i),— Px plants derived from the above cross were all sterile. 
The hybrids were intermediate between the par^ts as to stooling and length 
of glume. In length of straw and of spikes and in number of spikelets, how¬ 
ever, the hybrids surpassed the parent forms, apparently showing a typical 
example of heterosis. 

Since five of seven known species of wheat, notably T. dicoccum, T. durum, 
T, turgidum, T, vulgare, and T. polonicum, in crosses with T. monoooooum, 
give hybrids that are entirely sterile, the latter species could be considered 
as the most remote and the most isolated in the phylogenetic order of the 
genus. Behavior in crosses with T. vulgare and T. polonioum suggests T, 
monococcum to be the oldest form in the phylogenetic rank of the genus. 

Elfect of first generation hybrids upon yield of corn, L. R. WAnnaoN 
{North Dakota. Sta. Bui 177 {1924), pp, 16, figs. £).—The yields and agronomic 
qualities of Fi corn hybrids were compared with those of the parent varieties. 
Rustler, a white dent variety, was used as the pollen parent on dents, flints, 
and flour types. 

The hybrids obtained from crossing Rustler with Mercer, Manitoba, and 
Mandan King, flint varieties, and with Flour corn averaged 18.7, 16.2, 14.5, 
and 11.3 per cent, respectively, higher in yield than their better yielding 
parent varieties during three years. Such a marked increase in yield is held 
of enough economic importance to warrant the production of hybrid^ seed for 
field planting. The hybrid strains were not found to be appreciably earlier 
than the average of their two parents; however, increased yield of hybrids 
did not seem to delay maturity. The hybrids were generally taller than the 
average of the two parents, that of RustlerX Mercer exceeding the tallest 
(Mercer) parent. Hybrid plants showed an amount of suckering surpassing 
the average of the parent plants when a comparison was made between plants 
grown Individually in hills. 

Detasseling enough plants to produce 6.12 bu. of corn required 8.75 hours, 
resulting in a cost of 65 cts. per bushel. The increased cost per acre of seed 
would be 11 eta which would bring in an increased return estimated to be 
nearly $1.88 per acre. 

A study of correlations between certain physical characters of plants 
and their capacity for yield, A. N. Hume {South Dalcota Sta, Rpt 1923, pp, 
11, 1)8).—Further observations (E. S. R., 49, p. 527) gave indications that the 
immediate progeny of Marquis wheat also made a higher yield from long spikes 
than from relatively short spikes, but that this correlation did not persist 
Marquis wheat appears to be a pure line so far as is indicated by yield, and 
selection for yield apparently can not be directly correlated with the physical 
appearance of length of spike. 

Laboratory directions for an elementary conrse in genetics, H. T. Mor¬ 
gan, H. J. Mitixeb, a. H. Stubtevant, and €. B. Bbidoes {New York: Henrp 
.Holt d Co,, 1923, pp. 16). —^This pamphlet gives brief directions fbr conducting 
several elementary genetic experiments with Drosophila melanogaster. 

HELD OBOPS. 

[Agronomic lareatigatioiu) In Iowa, E0S8} (Jowa 8ta. Rpt. JMS, pp. U- 
^ U, 96, 57).—Xbe behavior and charactariatics of lobred, a bardjr wintoc 
inheat, logren oats, and lodoit com are eommented on aa heretofore (S. S. B.. 

!». 782). Resnits thna far secured indicate that a number of legnmes such 



1024] 


FIELD CB0P8. 


433 


as muDgo beans, velvet beans, cowpeas, soy beans, and Dalea, and an early 
strain of lespedesa can be used successfully to improve the distinctly acid soils 
found in the State. The early lespedeza promises to be of great value on the 
poorer acid soils of the State for pasture and to prevent soil erosion. This 
legume makes an unusually heavy, strong root growth, and the plant is very 
drought resistant. On acid soils where the ordinary clovers do not thrive, soy 
beans may be seeded with small grain to provide subsequently a green manure 
crop, D. alopecuroides, an annual legume native to the Corn Belt and character¬ 
ized by abundant seed production, gave indications of growing well on distinctly 
acid soils. Field tests suggest that Dalea is not well suited to the rich black 
loam soil of the State, but that it may have considerable value as a green 
manure on the lighter soils where Hubam, the other comparable annual legume, 
does not thrive. 

A study of the hard seeds of white sweet clover suggested that the low winter 
temperature opens up the seeds. Seeds that had been scarified did not become 
hard again during storage. 

In observations on the effect of weeds upon crop production, a mixed culture, 
one containing weeds and cereals growing under the same conditions, was 
found to transpire more moisture than a culture containing a cereal crop alone. 
Since a mixed culture reaches its maximum transpiration period later than 
a pure culture, and as there Is no material difference in the ripening period, 
the time interval necessary for the formation of the grain or fruit appears 
to be shortened. In germination tests of weed seeds buried 4 ft below the 
surface, velvet weed, Jimson weed, and horse nettle showed continuance of 
vitality for 11 years each, five finger 10, curled dock and coffee bean tree 9, 
tumbling plg^’eed 8, burdock and catnip 7, lamb’s quarters C, and field thistle, 
quack grass, Dalea, evening primrose, and green foxtail 5 years. 

[Field crops work in New Mexico] {New MeMeo 8fo. Rpt. 192S, pp. 12, 1$, 
20-2i )*—^Experiments reported on in continuation with previous work (B. S. 
R., 49. p. 525) include variety trials with spring and winter wheat, barley, 
and oats, corn, cotton, alfalfa, and sugar beets; spacing trials with com; and 
time of planting tests with sugar beets. The greater rhizome growth on plants 
of Johnson grass having the more stem and leaf growth indicated the value 
of pasturing and mowing as control measures. The maximum sugar content 
in sugar beets was generally attained during late August or September. Anal¬ 
yses showed the smaller beets to have the higher sugar contents. Sugar 
beets planted in September and October, 1922, produced seed in 1923. Neither 
fall nor early spring irrigations seemed to give any increase in alfalfa ylelda 

[Field crops work in Ohio] (Ohio Sta, Bui, S7S (192S), pp, 16--18, 19^0, 
41 , 42, 48, fig. 1 ),—Variety tests with com, wheat, oats, rye, and soy beans at 
the station and the district and county experiment farms are summarized. 
Comparisons in 1928 in different counties show Trumbull and Gladden wheats, 
pure Hue selections from Fultz and Gypsy, respectively, to produce average 
increases over ordinary local varieties of from 0.2 to 8 bu. per acre, averaging 
3.1 bu. 

Wheat on oat stubble plowed August 1 averaged 35.2 bu., while that on land 
plowed^ September 15 made 30.2 bu. Plowing of oat stubble ground for wheat 
was superior to several diskings, even with equally good surface preparation. 
Bight-ln. drlUlng has slightly exceeded 4-in. drilling in tbe production of wheat 
dWing eight years, and with oats 8-ln. drilling led by a still larger margin. 
A 10*pk. rate and dates from September 25. October 5, and October 15 have 
given highest average returns with wheat during seven years. Fall seeding 
of 10 lbs. of timothy with wheat seems to have reduced the yield of wheat 
about 8 bu, per acre during three years. The average yields of oats seeded 
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on corn stubble either dished or plowed were practically equal, whereas ^ 
grain yields were about 5 bu. less per acre on unprepared land. In seasons 
when white top, Erigeron annu9, was bad the plowed land was much freer from 
weeds and produced larger yields than the disked land or land without prep¬ 
aration. In a comparison of late fall plowing with spring plowing of 1-year- 
old cloFer sod for com, the average com yields have been almost identical. 

Huron timothy, a selection developed in cooperation with the U. S. Depart¬ 
ment of Agriculture, is comparatively late, blooming and maturing about six 
days later than ordinary timothy. In most of the tests including It at*the 
Timothy Breeding Station at Elyria, Huron yielded more hay than ordinary 
timothy. Where alfalfa and orchard grass were seeded in mixture in 1915, 
the plats are free from Kentucky blue grass and Canada blue grass, although 
in near-by plats where alfalfa is growing alone both of these grasses have en¬ 
croached. Strains of common and Grimm alfalfa were compared at Wooster 
in production and seeding tests. 

In the two years tested, Ohio potato seed has compared favorably with that 
brought from the North and yielded as well the second year as the first The 
highest yields were secured by the earlier planted potatoes (May 24-June 
2), although the early planted potatoes were rougher than the late planted 
ones. Profitable increases followed the late application of Bordeaux mix¬ 
ture to June-planted Rural Russet potatoes. 

In an account of the progress of rotations including the leading farm 
crops of the State, the 8-year rotation, viz, com, wheat, clover, appears to 
be the most profitable of the regular cereal rotations, and, similarly, the 
8-year rotation, potatoes, wheat, clover, seems to be the most profitable of 
the potato rotations. 

[Field crops experiments in Wisconsin, 1922S—23] (Wiscomtin 8ta. Bui 
see pp. 75, 77, 78, 758, 775, 7)?).—Agronomic Investigations 

are reported on in continuation of previous work (B. S. R., 49, p. 929, 680). 
Breeding work has developed improved varieties of soy beans, sweet corn, 
winter wheat, barley, oats, canning peas, and a cold-resistant com. 

Alfalfa has been grown successfully on Plainfield sand at Hancock, prac¬ 
tices approved for the conditions including liming, inoculation, top-dressing 
with manure, and seeding without a nurse crop, preferably early. In sandy 
fields certain indvidual plants of alfalfa were less affected by drought than 
others because of deeper rooting. Areas of red clover toihdressed with man¬ 
ure and rock phosphate and limed were decidedly superior to those receiving 
lime only. Due to the vigorous root system and deep soil penetration, al¬ 
falfa seedings appeared to survive drought conditions at the station better 
than those of clover and timothy. Varieties cut three times in the bud stage 
have averaged 1.8 tons, three times in bloom 2.7 tons, and twice in 
full bloom 3.5 tons per acre. lAite summer seeding, in August, resulted in 
low yields. An August seeding thinly covered with straw in November pro¬ 
duced nearly twice as much hay the following season as an uncovered plat. 

The value of sweet clover for pastures has been demonstrated. Annual 
or Hubam sweet clover appears to be Inferior to the commonly grown bien¬ 
nial white sweet clover. The annual made a very rank growth when grown 
in cultivated rows, but it did not compete successfully with weeds or other 
plants when sown alone or with nurse crops. Canadian Albotrae sweet 
clover obtained by B. A. Moore has produced hay of excellent quality, and 
wk^t grown for seed yiel^ as much as 10 or 12 bu. per acre. 

3n comparisons of emergency hay crops (B. S. R., 51, p. 85) by G. B. 
Mortimer the hay from soy beans and Sudan grass grown together was 
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found to be more readily cured than aoy beans alone because of the better 
circulation of air in the haycocks or windrows, and this combination pro* 
duced more hay per acre than soy beans alone. Several other combina¬ 
tions with soy beans were unsatisfactory, 

From extensive trials by W. H. Wright with soy bean Inoculation, it ap¬ 
peared that different strains of bacteria used in inoculating soy beans differ 
in their nitrogen-fixing efficiency and in their ability to produce nodules on 
the roots of the plants. Varieties of beans differ in their relative “suscep¬ 
tibility’* of inoculation. The efficiency of the nitrogen fixed varies with the 
soil composition and reaction. Variations between subgroups, derived from 
the natural groups of legume bacteria by J. W. Stevens using the aggluti¬ 
nation reaction, seem to be more in the ability of the bacteria to assist the 
green plant than in actual nodule-forming power. In the experiments, the 
nodules were sometimes more abundant on the roots of the plant inoculated 
with strains producing the smallest growth than on those inoculated with 
strains producing the largest growth. The plants making the most growth 
contained the higher percentage of nitrogen. Inoculation had a good effect 
upon the yield of shelled canning peas and was profitable on the more fer¬ 
tile soils as well as on the lighter types. 

Equally good results have been obtained by B. D. Leith when using the ^me 
amount of seed grain either broadcasted or drilled. Seeding winter wheat 
during the latter part of September resulted in higher average yields, and 1.5 
bu. per acre seemed the best rate. Corn grown for silage by H. W. Albertz 
suffered very little from the competition of such crops as winter vetch, sweet 
clover, soy beans, alfalfa, rape, and field peas, which may be sown in corn at 
the last cultivation, usually early in July, since the secondary crops usually 
make their greatest growth after the corn is cut Appreciable gains appear 
obtainable If heavy plantings of soy beans are incorporated with corn for 
silage. 

Examination showed R. A. Brink that the food stored in the pollen of differ¬ 
ent varieties of com corresponds ratlier closely in its nature with the materials 
laid down in the seed Itself. Races of corn which produce starchy seeds bear 
pollen containing more or less starch, whereas it was shown that the pollen, 
as well as the endosperm of “ waxy “ maisse, lacks starch, which is replaced by 
a closely related substance, probably a dextrin. The starchy character is 
said to be dominant to the nonstarchy condition. 

Spring wheat ami oats were found by A. H. Wright to be the most satisfac¬ 
tory grains with which to produce flax as a cash crop. Barley and the early 
varieties of oats w’ere less desirable because they mature so much earlier than 
the flax. The most promising proportions of flax to oats for seeding were 28 
]ba:48 lbs., 28:40, and 35:82. Experimental results indicated that flax will 
produce a satisfactory crop for the first year on fresh sod marshes if the land 
is properly drained and the sod covering complete. Drained peats with little 
or no sod ocvering and previously cultivated peat soils are usually unsatis¬ 
factory for seed flax. 

Fertiliser treatments were usually not helpful in producing a desirable hemp 
fiber on the university marsh soil, whereas It appears that satisfactory hemp 
can be grown on the Horicon marsh near Waupun by the use of a limited 
amount of totiliser containing both potash and phosphates. 

Bxpertmeiits with emmer, spelt, and einkorn, J. H. Mabtin and G. E. 
LmfiHiT iU. S. Dept Apr* Bui, 1197 (1994), PP- ^0, pis, 5, figs, 3).—A com¬ 
pilation of practically all of the results of important varietal and cultural 
%zpeilments with emmer, spelt, and einkorn which have been carried on in the 
Ignited States and Canada Is presented, with information on their character- 
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istics, history, distribution, bushel weights, composition, uses, and varieties. 
Most of the results were obtained by this Department either cooperatively 
with State experiment stations or other agencies. 

Winter emmer is not considered hardy enough to be grown on the Great 
Plains north of Kansas, and even in Kansas it may be winterkilled. It Is less 
productive than winter spelt, and because of its low yields it should not be 
grown in any part of the United States or Canada. Spring emmer should not 
be grown, except possibly to some extent in North Dakota, eastern South Da¬ 
kota, and southern Minnesota, for the purpose of increasing crop diversidca- 
tion. In ail sections of these States it is outyielded, on the average, by ^the 
leading varieties of barley or oats, or both, although in some years at some 
stations it will outyield these crops. Even under conditions where rust and 
drought commonly occur emmer does not compare favorably with barley and 
oats. Vernal (White Spring or Common) is held the best variety of emmer. 

Winter spelt is more productive than barley and oats in a limited portion 
of Maryland and Virginia, where experiments have been carried on, and 
apparently also in central Utah. The limits of its adaptation have not been 
determined, but it is probable that it will be found to give best results in com¬ 
parison with other small grain feed crops in the area between the spring and 
winter oats and barley areas. It does not produce as high net yields of 
threshed kernels as does winter wheat, even in those districts where it 
appears promising. 

Einkorn is not grown commercially in this country. 

Wheat and flax as combination crops, A. C. Abnt (Minnesota 8ia, BuL 
206 (1924), pp. 4-i2, figs. £).—Further tests of the growing of wheat and flax 
as combination crops (E. S. R., 49, p. 431) were made in several localities in 
Minnesota in 1923. The merits of the practice are outlined with cultural 
methods considered suitable. 

Combination crops thrived, and some increases in yield were generally 
obtained as compared with either wheat or flax grown alone. The acre seed¬ 
ing of 45 lbs. of wheat and 42 lbs. of flax averaged the highest increase in yield, 
and was followed by the rate of 45 lbs. of wheat and 28 lbs. of flax. For plant¬ 
ing flax alone 42 lbs. of seed is Indicated. The acre value of the combination 
generally exceeded that of wheat alone but was less than that of flax alone. 

Bean growing in Michigan, J. F. Cox and H. R. Pettiqbove (Michigan 8ta. 
Spec. Bui. 129 (1924), pp. 8-21, figs. Jd).—Varieties, cultural and field methods, 
rotations, and harvest and marketing practices are suggested for the production 
of beans in Michigan. R. H. Pettit describes a method for controlling the 
bean weevil, and G. A. Brown Indicates the value of cull beans and bean pods 
as feed for swine and sheep. Tlie Michigan bean grades are appended. 

The clovers and clover seed production in Blichigan, J. F. Cox and C. R. 
MsmEX (Michigan Sta. Spec. Bui. ISO (1924), pp. 28, figs. 18). —Cultural methods 
and field practices are outlined for growing the clovers, particulaiiy red, 
mammoth, and alsike clovers for hay, pasture, seed, and in rotations, attention 
also being given clover failure (E. S. R., 51, p. IBS),, sources and quality of 
seed, and clover pests. 

POpcom pointers, A. F. Txages {North Dakota Sta. Giro. 24 (1924), pp. 8, 
figs. d).>--Cultoral, harvesting, and marketing methods are outlined for the 
North Dakota pop-com grower, i^th a brief r^rt of experiments with the 
crop. 

It is concluded that planting could well be confined to Japanese HuH-ISBi 
and IBIack Beauty, outstanding in popping quality among varieties considered 
salh for the vicinity of Fargo. See also other notes (E. S. E., 50, p. 885^ * 
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ObBerratioas on the relation of moisture to popping quality indicate that 
the optimum moisture content would be between 11 and 13.5 per cent, and 
that a moisture content below 10 per cent makes com unsatisfactory for pop¬ 
ping. Reducing the moisture content within reasonable limits did not decrease 
the percentage of the kemals popping, but merely diminished the size of the 
Indiyidual popped kernels, suggesting that the percentage of kernels popping 
is not a reliable index of popping value. Too much moisture seems to have as 
bad an effect as too little. Storing overdried pop com in normally moist air 
appears to be a way for properly restoring moisture. 

Selective fertilisatioii In cotton, T. H. Keabnet and G. J. Habbison {Jour. 
Agr. Research [D. fif.], 27 (1P24), 'tio. d, pp. —^Experiments carried on 

at the CJooperative Testing Station at Sacaton, Ariz., Involving Pima Egyptian 
cotton and Lone Star and Acala, upland varieties, gave evidence that selective 
fertilization occurs in l)oth types and in about the same degree. Nearly 75 
per cent of the ovules on the average are fertilized by pollen of the same type 
and variety when pollen of the other type is present on the stigmas simulta¬ 
neously and in about equal quantity. It is held that this evidence of pro¬ 
nounced selective fertilization should be considered in connection with the data 
given earlier (E. S. R., 49, p. 226) that as a rule most of the pollen grains 
reaching the cotton stigmas are originated in the same flower, 1. e., there is 
usually present on the stigmas an excess of self-pollen over foreign pollen. 
These findings are thought to explain satisfactorily the fact that self-fertiliza¬ 
tion predominates in cotton, although the flower is well adapted to cross-pollina¬ 
tion. The only hypothesis seeming to fit the observed facts is that the presence 
of like pollen in some way prevents the germination or subsequent development 
of many of the unlike pollen grains when both kiDd.s are present on the stigmas. 

Flaxseed production, T. E. Stoa and A. C. Diixman {North Dakota Sta, 
But 178 {1924), pp, 4S, ftps. 11). —^The production areas, uses, and economic 
status of the flaxseed crop are reviewed, the problems Involved in its produc¬ 
tion in North Dakota are enumerated, and a report Is made of experiments 
carried on with seed at the station and substations, often in cooperation 
with the U. S, Department of Agriculture. The diseases of flax and Insect 
pests and their control are described briefly. 

N. D. R. No. 114 and N. D. R. No. 52 have been the highest yielding varie¬ 
ties of flax on wilt infested soil in eastern North Dakota. N. D. R. No. 114 is 
highly wilt resistant and Is considered especially desirable for land where 
wilt is likely to influence yields. Tlie wilt disease is not yet so generally pres¬ 
ent in the soils of western North Dakota, under which conditions the larger 
seeded types of flax. Frontier (N, D. No. 155), or its strains, and N. D. R. 
No. 62, usually outyteld N. D. R, No. 114. 

In 1918 and 1928 young flax plants withstood, without serious injury, mini¬ 
mum air temperatures of from 21* to 23* F. 

A seeding rate of 2 pk. per acre has given the best results in eastern North 
Dakota, whereas about 20 lbs. per acre seems enough in western North 
Dakota. On the less fertile and weedy lands and where diseases are a factor, 
a heavier rate may be warranted. Seeding in late April or early May is recom¬ 
mended for land Infested with pigeon grass (yellow and green foxtail) in 
eastern North Dakota. Flax seeded April 20 to May 10 at Fargo has given 
uniformly higher yields than when seeded later in May, or as late as June 10. 
Observations have shown that pigeon grass is far more vigorous in fields seeded 
in late May and early June than in those from earlier seedlngs. In general, 
yields in dry years are influenced more by the Russian thistle present than 
by the date of seeding. Where thistles are numerous the results Indicate 
that the advauluges of early seeding may be lost 
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Considerable space Is devoted to weeds and their control. In experiments 
at Mandan from 1919 to 1922, flax transpired about 800 lbs, of water to pro¬ 
duce 1 Ib. of dry matter, Including seed, durum wheat 450 lbs., and Hussian 
thistle about 220 lbs. This greater efficiency of the Russian thistle shows why 
it Is such an Injurious weed in dry areas. Tillage experiments during seven 
years at Fargo showed that where flax is seeded on corn ground in eastern 
North Dakota, early seeding will produce distinctly higher yielda The flax 
stands obtained will be more effective in the control of pigeon grass than the 
stands from delayed seeding and extra tillage. In preliminary tests at Man- 
dan, disking appeared to control weeds better than plowing. At Mandan 
weeds in flax alone amounted to 1,493 lbs. (air dry) per acre, whereas four 
mixtures contained from 704 to 966 lbs. and wheat alone 258 lbs. per acre. 
Where only 10 lbs. of wheat per acre were seeded In mixtures, no material 
check on weed was effected. 

The merits of mixed cropping of flax and wheat (E. S. R., 49, p. 431) are 
discussed, with instructions for handling the mixed crop. Comparisons of 
the flax-wheat mixture and single cropping were made in several localities In 
North Dakota in 1923. At Fargo, five mixtures varying in the proportions of 
flax and wheat seeded gave flax yields ranging from 3 to 11.5 bu. and wheat 
from 10.8 to 19 bu. per acre. The lighter proportions of wheat seeded were 
followed by higher flax yields and lower wheat yields. Flax seeded alone 
yielded 18.5 bu. and wheat 22 bu. per aci*e. Flax grown alone returned a 
higher gross income than the mixed crop or wheat alone. At Dickinson, five 
of six mixtures of flax and wheat produced satisfactory results, while at 
Mandan results were less favorable. The relative yields of flax-oats mixtures 
at Mandan in 1923 are compared with those of the crox)S grown alone. In a 
trial at WilUston under irrigation the mixed crop returned a higher gross 
Income per acre than flax or wheat grown separately. 

Soybean culture, T. K. Wolfe (Firpfnia Sfa. Bui 2S$ (1924), PP» ftps, 
15 ),—^The soil, climatic, and cultural needs of soybeans are described, varieties 
are Indicated for different purposes in the several sections of the State, the 
place of the crop in rotation is shown, and methods of harvesting the crop for 
hay, silage, and seed are outlined. 

Results at the Nansemond County Substation indicate that for soy beans 
burned lime should be used at the mte of 1,(X)0 lbs. per acre or ground lime- 
stone, marl, or ground oyster shells at the rate of 2,000 lbs. For liming soy 
beans in portions of the State other than Tidewater the use of 2,000 lb& of 
burned Hme per acre or 4,000 lbs. of ground limestone, marl, or ground oyster 
shells is recommended. The highest yields of both iiay and seed in seeding 
trials were obtained from early seedings, and yields gradually decreased with 
the lateness of seeding. The late seeded crops matured in a shorter time than 
the early seeded ones^ Yields in a rate and method of seeding test with Holly- 
brook and Wilson soy beans are tabulated. When a number of common fer¬ 
tilizers were placed in the row with seed Just inoculated with soy-bean bac¬ 
teria, none of the fertilizers reduced nodule development on the plants. 

The best average hay yield in cultivation tests was produced in rows given 
three cultivations. Soy beans planted with com did not reduce com yields 
in fhvorable seasons at the Nansemond County Substation, and in no year did 
fhe mixture yield less than corn alone. Soy beans grown alone at the Char¬ 
lotte County Substation yldded more hay than when grown with cowpeaa 
Howerer, the mixture suipassed the yield of cowpeas grown alone. Where 
soy beans and wheat were grown in alternate years and acid phosphate and 
polessluitt chlorld were applied to the wheat, when the soy beans were cut tox 
hay the yield of wheat was 3.5 bu. more per acre than on a plat without eoy 
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beans, and when Uie entire crop of soy beans was turned under the wheat 
yield was 10.1 bu. per acre greater. 

The sugar yield of the Uba cane in Porto Bico, F. A. L6p£z DomInouez 
(Porto lUoo Dept Agr, and Labor Sia, Bui. 28 (1924)^ pp. $5). —An English 
edition of the publication already noted (E. S. B., 50, p. 640). 

Ouriiig conditions affect quality of tobacco (Wisconsin tita. But. 362 
(1924) f PP- SS, 66, fig. 1). —Curing experiments with tobacco showed J. Johnson 
that proper curing can be obtained only between temperatures of about 70 and 
lOO** F., abnormal processes occurring below and above these temperatures 
The best cures were usually obtained between 85 and 95"*, provided the humid* 
ity was kept high enough. Results seem to be related mare to the evaporating 
power of the air than to the relative humidity. It was found that if the 
temperature is too low or the humidity too low, the leaf usually cures out 
with a greenish color, although this may be partly overcome by subsequent 
curing under good conditions. When the temperature is too high the leaf is 
killed quickly and develops an olive*green color. If, however, the humidity is 
too high, damage occurs due partly to development of decay fungi in the 
tissues. Shed burn seems to occur only under extremely moist conditions 
which do not permit evaporation of the moisture transpired from the surface 
of the leaf. Stem rot occurs at somewhat lower moisture conditions than shed 
burn, but neither prevails until the leaf tissues are about in the middle of the 
curing stage. 

HOKTICULTUEE. 

[Uorticnltaral investigations at the Iowa Station^ (lotca Sta. Rpt. 192$, 
pp. 36, 4S, 47. 48, 57-59). —Hardiness studies with the apple, continued 

(B, 8. R„ 49, p. 740) along the lines reported last year, indicate that the ground 
wood pulp of a hardy variety absorbs moisture from a saturated atmosphere 
at a more rapid rate than similar material from a less hardy variety. In an 
attempt to discover a cheap and effective spreader for use in orchard spraying, 
it was found that the addition of 1 gal. of sour milk and 2 oz. of bicarbonate 
of soda to 200 gal. of lime sulphur mixture gave as satisfactory results as did 
commercially prepared caseinate. Studies with orchard fruit stocks showed 
that certain stocks have such a free rooting tendency that even large limbs 
can be made to root quite freely. 

Fertiliser experiments en apple trees growing on a heavy black soil at 
Williamsburg showed no marked response to any of the treatments, tlie check 
trees producing nearly as well as those fertilized. Similar results were obtained 
on a similar soil type at Charles City, where the application of fertilizers had 
no effect on yield or upon the bearing habit of the trees in respect to on*and*off 
year fruiting. A single application in the spring of 1922 of nitrate of soda 
and ammonia sulphate to poorly nourished trees growing on a blue grass sod 
at Council Bluffs greatly Increased the yield above that of control trees. The 
size of the aisles and the amount of twig growth on the fertilized trees were 
also markedly increased. 

Studies of the fruit of apple seedlings developed in breeding operations in> 
dicated the adviaahilty of withholding final Judgment, the fruit of a single tree 
apparently varying greatly according to the character of the season. The bear¬ 
ing habit of s^lings generally resembled that of the parents, but were often 
observed to be transmitted in a blended condition. Observations are presented 
upon live recently named apple seedlings, Ames, Sharon, Hawkeye Greening, 
Macy, and Secor. Seedlings of Antonovka, Delicious, King David, and North- 
westsm Greening have shown exceptional vigor in the nursery. 
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Studies of the performance of apple trees grown in soil, samples of which 
had been previously analyzed, showed a close relation between the growth of 
the trees and the nitrate content of the soil. The application of 5 lbs. of nitrate 
of soda to trees which had been continuously in blue grass sod greatly stimu¬ 
lated the size and the amount of the resulting fruit. Moreover, in contrast to 
unfertilized trees, the fertilized produced a satisfactory growth of fruit buds 
for the succeeding year. 

[Horticultural investigations at the New Mexico Station] {New Mexico 
8ta. Bpt, 192S, pp, 28-98 ),—Ab for the preceding annual period (B. S. 49, 
p. 532), brief statements are presented upon the progress of various investiga- 
tional activities. 

With the exception of the Jonathan, all apple varieties that produced a heavy 
crop In 1922 set a light crop in the spring of 1923, their off year. Observations 
on the fruiting performance of apple grafts one and two years old at the time 
of insertion showed no significant differences in bearing capacity In relation to 
initial age. 

Continuing previous work (E. S. R., 48, p. 837), detailed records are presented 
upon orchard heating activities conducted during a period of low temperature 
extending from March 12 to 23, 1923, at which time Japanese plums and some 
varieties of peaches were in full or partial bloom. Temperatures in the orchards 
were raised a maximum of 9.76• F., but not sufficient to save the open flowers, 
because of the very low temperature minimum (14.5®) reached. The promise 
of a heavy crop of pears on Bartlett trees was ruined by a severe attack of 
bacterial blight, which reached alarming proportions despite an effort to* remove 
aifected twigs. 

An outstanding feature of the 1923 results in the cabbage fertilization ex¬ 
periment v?as the uniform increase in production in all plats irrespective of 
fertilizer treatment, due to the control of diseases and insect pests. Although 
no manure was applied to the manure plat since 1921, this area continued in the 
lead in respect to yield. Brief notes are presented on the behavior of straw¬ 
berry varieties. 

English walnuts continued to do poorly on account of the winter injury. 
Of pecans tested, Texas Prolific, Success, Van Deman, Money Maker, Halbert, 
Indiana, Kentucky, and Warrick set heavy crops In 1923. Of these, the Texas 
Prolific, Indiana, and Halbert are deemed most promising. The Success Is 
an excellent variety, possessing desirable cracking qualities, but is a little too 
late in maturing. 

[Horticaltnral investigatloiis at the South Dakota Station], N. E. Hanskn 
{South Dakota Sta, Bpt. 192$, pp. 2$-^$). —A progress report (B. S. R., 49, p. 
538), consisting for the most part of descriptive notes upon fruit and flower 
seedlings and Introductions. The Anoka apple, a seedling of Mercer wild crab, 
is deemed of particular promise since it bears on one-year wood, and the 
fruits attain a diameter of 2.5 in., the flesh being white and of good subacid 
flavor. 

[Horticultural investigations at the Ohio Station] {Ohio Sta. BiU. $78 
{192$), pp, 48, .*9).—Records takmi since planting upon 9-year-old, un¬ 

fertilized Stayman and Delicious apple trees growing on level, arable land at 
Wooster showed a markedly loteer cost of growing for the mulched trees than 
for those in tillage with cover crops. In addition, mulched trees came into 
bearing earlier and, although somewhat smaller, have up to the present time 
produced much mote fruit Oonmdled crosses In which Stayman was used 
as diMle parent and various important commercial varieties as poUen imrentS 
indicated that Baldwin, Wealthy, and Staymah are poor polllnizers for Stay* 
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man. The beet results were attained with York, Yellow Transparent, and 
Home. The intersterlUty of Stayman and Baldwin was further shown by the 
poor sets of fruit obtained when the two varieties were enclosed under a single 
cheesecloth tent containing a hive of bees. In discussing grape varieties, 
brief notes are presented upon several old and new kinds not commonly grown 
but deemed of considerable merit 

The relation of lime to vegetable growing is again reviewed (B. S. K., 51, 
p. 148). A strain of Grand Itapids lettuce isolated in 1908 has proved valuable 
on account of uniformity and ability to thrive in cloudy weather and under low 
temperatures. Observations indicated that the shading of fruit and vegetable 
plants usually results in increased leaf surface, elongation and thinning of the 
intemodes, and decrease in flowering. The shaded plant tissue was found to 
contain more nitrogen and less carbohydrates than normal tissue. Swiss 
chard was especially unable to withstand shading. 

That soil character has much to do with the response of fruit trees to fer¬ 
tilizers was Indicated in results at the Clermont and Hamilton County farms. 
At the Clermont farm, sulphate of ammonia was more effective than nitrate 
of soda on both grass mulch and tillage plus cover crop areas, while at the 
Hamilton farm the reverse was true. At the Clermont farm fertilizers in¬ 
creased yields on botli mulched and tilled plats and at Hamilton on the 
mulched area only. 

Spraying studies indicated that lime sulphur is superior to Bordeaux mix¬ 
ture as a summer spray, in that the fruit from the lime sulphur trees was of 
better color and of flner appearance and entirely free from San JosC scale, a 
blemish especially abundant on the Bordeaux sprayed fruits. 

Tomato growing in Michigan, E. P. I..k\vib {Michigan Sta. Spec. Bui. ISl 
(I9B4)f pp. figs. 10), —^Thts bulletin, presenting general information on 
the culture and care of the tomato, is a revision of one noted earlier (E. S. R., 
89, p. 445.) 

Watermelons, W. R. Beattib {U. 8. Dept. Agr., Formers* Bui. JS94 {1924), 
pp. //+89, Zips. 12). —General information Is presented upon the extent and 
distribution of the watermelon-growing industry in the United States, upon 
soils, rotations, preparation of the soil, use of ferllizers, varieties, importance 
of good seed, planting practices, culture, combating of Insect and fungus 
enemies, and general economic considerations. The section on diseases was 
revised by F. C. Meier and that on insects by F. H. Chittenden. 

Vegetable seeds for the home and market garden, W. W. Tbacy, sb., and 
D, N. BaoKMAKEB {U, 8, Dept, Apr., Fanners' Bui. 1990 {1924), pp. 11+14, 
figs, 5).—This revised edition of an earlier noted publication (E. S. R., 38, 
p. 241) presents information oa the growing, harvesting, and preservation of 
vegetable seeds, laying particular stress on those species which may be satls- 
factorlly and advantageously handled by the home and market gardener. 

Vegetables and fmlts from all parts of the world, 1, U, R. ns Notes 
{L4gimg$ at Fruits de$ Cinq Parties du Monde, I, II. Paris: QauthienViUars 
d Co., iPfS, pts. 1, pp, VI+22S, figs, 49; 2, pp, L41+IS7, figs, -Ji).—Preceded 
by brief emtural considerations, encyclopedic notes are presented upon species 
of vegetables (part 1) and of fruits (part 2) from various parts of the world. 

Beonomte fruit-hearing plants of Ecuador, W. Popenoe {V, 8 , Nail, Mus,, 
Oontrih U, 8. NatL Marhairium, $4 {1924) ^ pt, S, pp, lOl-^m+IX, pie. 16),-- 
A ittofnsely illustrated paper presenting systematlcany arranged infbrmatlon 
on Indigenous and exotic fruits of Ecuador, a country capable of growing a 
mul^llclty of qiedes, ranging from trc^ical to Temperate Zone types. 

Hitregen fertilisation affecta off-year production (Wisoemsln 8ta. Bui. 962 
p* 92} »—Studies conducted by H. H. Roberts indicate that the so-called 
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first drop which occurs In many fruits shortly after the blossom stage is not 
due to lack of pollination, but to imperfect nutritional conditions in the tree 
which prevent normal developm^t of the ovules. The second and third 
drops are also believed to be due to nutritional defects. It Is suggested that 
trees In good vegetative condition will lose a minimum number of fruits by 
dropping. 

Effects of oil sprays on fruit trees, A. M. Bubkoughs {Amer. 8oc, Sort. 
Sci. Proo.f 20 il92S), pp. 200-277).—This is a preliminary report upon in¬ 
vestigations begun at the Missouri Experiment Station in the spring of ^1923 
to determine the effects of engine oil emulsion sprays on fruit trees. 

Qualitative tests for starch in apple leaves sprayed with 2 per cent oil 
showed that the live portion of leaves which were partly burned by the spray 
generally contained no starch. This was also generally true of leaves which 
appeared to have stopped growing because of the oil injury. On the other hand, 
many sprayed leaves responded as well to the iodin test as did the unsprayed. 
As indicated by the burette potometer, the transpiration rate of oil-injured 
leaves was markedly below that of unsprayefl and also uninjured sprayed 
leaves. On tlie other hand, the difference in the rate of transpiration of the 
unsprayed and the uninjured sprayed leaves was so small as to be well within 
the limit of experimental error. Outward manifestations of oil injury were 
the retardation of the leaf growth, yellowing of the leaves, the dropping of 
leaves and fruit, and in a few cases the death of fruit buds or entire branches. 

One year’s study of the effect of oil sprays of various concentrations on 
dormant trees revealed no instance of visible injury resulting from appli¬ 
cations up to 12 per cent on any kind of tree and no injury to apples from 
concentrations up to 50 per cent of oiL No retardation in the time of opening 
of fruit buds was noted, although hastening was observed in one instance, 
that of Montmorency cherry. 

Observations in a considerable number of Missouri orchards, including that 
of the station, sprayed with 2 per cent engine oil in the summer of 1923 
showed more or less foliage burning. Severe abscission of th^ leaves and 
fruit followed rei)eated applications of oil sprays, and severe burning always 
occurred when oil was used as a spray for stone fruits. As a general con¬ 
clusion, the author advises that summer spraying with oil upon deciduous 
fruit trees should not become a commercial practice until safety is proved by 
experimental investigations. 

Spraying experiments for the control of diseases and insects of the 
apple, R. A. Jehle and E. N. Oort {Maryland Sta. Bui. 262 {1924)t PP^ 

167). —^As a result of spraying investigations at Preston and Wblteford in 
1921 and 1922, in which the regular spraying schedule was modified in one 
instance by the inclusion of a supplemental spray of Bordeaux mixture after 
harvest and in the o|her by the additional late fall spray and the substitution 
of Bordeaux mixture for lime sulphur in tlie pink bud spray, the authors 
conclude that lime sulphur applied thoroughly and at the right time is satis¬ 
factory and effective. The additional Bordeaux spray gave a slight gain in 
the number of scab-free apples, the gain being, however, so insignificant as 
to render the additional treatment unprofitable. Records showed that, at the 
pink hud stage, lime sulphur was not only eaually as effective as Bordeaux 
mixture for the control of scab, but also that the percentage of cq;>ray-bunied 
apples was less. Adherence to the regular schedule resulted in satlsfadory 
control of codling moth and curmillo. 

iinrestigatioiis in the rooting of apple onttliigs, A F. VxxEHSiiJai <Aiiier» 
Sort. Bd, Proo., 20 (1926), pp. 2$(H666t fig* 1)*^A. r^;>ort of iroxk 
duii^ at the University of Maryland in which various treatments, indudliig 



1024] 


PDEESTBY. 


44S 


modifications In temperature, moisture, light, air conditions, and acidity of 
the soil, cutting treatments, etc., were unsuccessfully applied to apple shoots 
taken from girdled and normal branches of vigorous trees In an attempt to 
Induce root formation. 

The Chinese hush cherry, G. M. Harrow {Jour, Heredity, 15 {1924), No, 4, 
pp, lB9-n6, ftgs. 6), —A brief account of an introduced fruit species, Prunm 
tomentom, which is said to have proved Its adaptability to the arid and cold 
regions of the United States. 

A survey of orchard practices in the citrus Industry of southern Cali* 
fornia, R. S. Vaile {California Sta. HuJ. S74 {1924), PP- 4 )-—^A 

careful analysis of owners* records kept during a five-year i)eriod in approxi¬ 
mately 1,000 southern California citrus orchards indicates the relative influ¬ 
ence of various factors, namely, climate, soil, age of trees, fertilizers, culture, 
and irrigation, upon the profitableness of citrus orchards. 

In general, citrus groves near the coast produced more fruit per acre than 
those in the interior valleys. In respect to soil, it was found that those 
orchards located on fine sandy loams gave the highest average yields. An 
apparently definite relationship was found l)€tween the age of trees and their 
producing capacities, yields steadily Increasing with advancing age to approxi¬ 
mately 35 years. Nitrogen and bulky organic manures appeared to be the 
only fertilizing materials of value for citrus trees. The average yield in¬ 
creased with nitrogen applications up to about 350 lbs. per acre, but, as 
indicated in a previously noted paper (E, S. R., 48, p. 446), mottling of the 
leaves apparently followed excessive applications of nitrogen. Orchards 
winter-cover (Topped gave higlier yields than clean cultivated orchards re¬ 
ceiving the same quantity of bulky organic fertilizers. Although approxi¬ 
mately one-half of the groves considered In the study were plowed each spring, 
no significant difference was found In the average yields of the plowed and the 
unplowed orchards. A study of Irrigation records showed that not only was 
less water used In the orchards near the coast, but that the intervals between 
profitable water applications were much longer than for interior orchards. 

Cost studies indicated that the citrus Industry has reached a stage of stability, 
as a close agreement was noted between (1) the grower's estimate of the 
exchange value of groves, (2) the capitalization of the present earning power 
of groves, and (3) the cost of developing new groves on land purchased at its 
present evaluation for other crops. The larger yields of coastal orchards were 
offset by higher land values, rendering net profits per acre for the two sections 
practically equal. Tabulations and a discussion of methods of technique em¬ 
ployed in file analysis of the data are appended. 

The Chinese jnjnbe, O. O. Thomas and C. G. Church (17. Dept, Agr, 
Bui. 1215 {1924), PP* 1^. 8, flgs, Sl.—The major part of this paper, by 
Thomas, discusses the botany, introdnctlon Into the United States, varieties, 
propagation, culture, pruning, methods of utilization, etc. A chapter entitled 
The Composition of the Chinese Jujube, by Church, presents the results of 
analyses of 14 samples of Jujubes, representing 6 varieties harvested at dif¬ 
ferent stages of maturity. The fruit was found to resemble closely the fig 
and date in point of edible material, total sugars, and ash. 

FOEESTBT, 

Use of statistical methods in forest research, J. Kxttiucook, jk. {Jour. 
Fot'eslry, 22 {1924), S, pp, Emphasizing the value of statistical 

methods in research work in general, the author discusses their application 
to forestry prot^ems and points out how the use of such would aid in the more 
accurate interpretation of field results. 
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[Forestry iBTOStigatloiis at the Ohio Station] (Ohio 8ta. Bui. $7S (i9$S), 
pp. 5(h5$). —general report on forestry activities, including accessions, fire 
control, State forest administration, etc. Approximately 1,750,000 trees, mostly 
coniferous, are contained in the forest nurseries at ChlUicothe, Dean Forest, and 
Wooster. Growth studies upon white ash and tulip poplar indicated that 
white ash under very favorable growing conditions may be expected to yield 
20,000 board feet per acre in 60 years. Tulip poplar may be expected to yield 
50 cords per acre in 40 years. 

Moisture content and regional spread of moisture in the living* teak 
(Tectona grandis f.) [trana title], 0. Coster {Tectona (Bo$chbomok. 
Tii4Bchr.), 18 (1923), No, 11-12, pp, 933-1045, figs. 21), —Investigations con- 
ductel at Toeban, a place in eastern Java where the climate shows a sharply 
pronounced dry period each year, showed the moisture content of the sapwood 
of 20-year-old teak trees to diminish during the dry season, while that of the 
heartwood remained practically constant throughout the year. The periodic 
changes in moisture content were more marked in the outer layera This was 
especially true in the bark, which was found to contain about 70 per cent less 
water, on the basis of oven-dry weights, during the dry season. 

Yield and growth in Hevea brasiliensis, G. Bryce and 0. H. Gadd (Ceylon 
Dept, Agr, Bui, 68 (1924), PP* 74, figa, 10), —Statistical analyses of the in¬ 
dividual yields of 155 Hevea seedlings resulting from the open pollination of 
a highly productive tree indicate that the tendency to give high yields is 
maintained from year to year. The coefllcent of correlation beti^een yields 
of individual trees In 1021-52 and 1922-23 was 0.83±0.017. The highest 
yielding trees also made the greatest proportional increase in yield. Trees 
making the greatest growth in 1921 maintained this advantage in 1923, r being 
0.96±0.006. However, the trees possessing the smallest girth in 1921 made, 
on the average, the greatest increase in girth in proportion to their Initial else. 

A positive correlation 0.54±0.039 between the number of latex vessel areas 
in 1921 and in 1923 indicates that, on the average, the trees having the largest 
number in 1921 also had the largest number in 1923. This maintenance of 
differences was more positive in the thickness of the cortex at 2 ft., the coeffi¬ 
cient of correlation in this instance being 0.86±0.014. 

Girth, cortex thickness, and the number of latex vessels were found to be so 
Interlinked that a change in one was accompanied by a corresponding change 
in the others. Increase in growth of tree was not necessarily accompanied by an 
increased yield of latex. Yield Is believed to be an inherent character, not 
modified by cultivation or fertilisation except as these practices tend to keep 
the tree in a healthy, vigorous condition. 

The effect of the removal of the bark on the rate of shrinkage In logs 
[trans. title], A. ?te Wechet. (Meded, LandhouwhoogeBoh, IWageningm}, fS7 
(1923), No, 1, pp, 11, pis, 2, figs, )8).—Data taken on freshly cut logs, some of 
which were barked, showed that the barked logs dry very much more rapidly 
than untreated ones. The coating of the ends with preservative material had 
only a slight infiuence upon the rate of drying, confirming the author's belief 
that drying takes place largely through the medullary rays. 

A dictionary of names applied to trees of the first, second, and third 
groups ([PAiiippine] Bur, Forestry Bui, 23 (1923), pp, 40), list of common 
names and synonyms. 

BISSAgES 07 7LAHTS. 

{Eeport of the department of Mology] (Neu? MesHoo 8ta, Bpt, 1B2$, pp, 
|%ifi).*-In a summary account of the iuvestigati<m carried on, it Is tfiaimed 
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that there is no evidence of a definite correlation between the percentage of 
moisture In the soil and the percentage of wilted pepper plants. The variations 
which have been observed are considered due to the fact that the soil in some 
parts of the field was much more heavily Infected with Fusarium than in 
other parts. 

Laboratory experiments were continued on apple measles, with negative 
results. Field work, including inoculations, failed to show the characteristic 
behavior of disease, and considerable difficulty was encountered when trying 
to use as stocks wood infested with measles, as it seemed to have little vitality. 

In connection with a study of chlorosis, soil analysis is said to indicate that 
chlorosis is not a 8i>ecific entity as there is always a deficiency In some one 
of the constituents of the soil wherever chlorosis occurs. The use of ferrous 
sulphate, either as a spray or by boring into tlie trunks of the trees, is said 
to be only temporarily expedient, and it may disfigure 6r kill the tree. It is 
claimed that sand and dust storms apparently affect the ability of the chloro¬ 
phyll of the trees to function, as it has been noticed that following a heavy 
washing rain the trees recover somewhat. A number of chlorotic annual 
plants were waslied every two weeks by spraying, with apparent improvement 
in their symptoms. 

[Plant disease investigations of the Ohio Station] (Ohio Sta, Buh SUS 
(1923), pp. $5-37). —In experiments for the prevention of stinking smut or 
bunt of wheat, copper carbonate dust applied at the rate of 3 oz. per bushel is 
said to have given excellent control on a variety of winter wheat that Is very 
susceptible to the disease. Similar results were obtained with a variety of 
spring wheat. 

A study was made of the resistance of varieties of sweet corn to Stewart’s 
bacterial disease. Several varieties were found quite resistant and others 
varied in their susceptibility. 

Experiments for the control of brown rot and scab of peaches were carried 
on In which it was found that lime sulphur 8-4-50 was stronger than neces¬ 
sary. Equally good results were obtained from a spray of half this strength. 
A satisfactory mixture was obtained by adding dissolved glue to the spray 
mixture. 

In a study carried on for tliree years, to determine means for the control 
of potato scab, a coihsidernble number of fungicides were tested, all of which 
gave a certain degree of control when the scab organism did not exist in tlie 
soil. The experiment has indicated that rotation is necessary to free the soil 
of the organism. The application of from 500 to 800 Ihs. of sulphur per acre 
showed almost complete control of scab whether the seed was treated or not. 

Report of the pathologist for the period June lO to December 31, 
1021, H. H. Whetzel (Bermuda Bd. and Dept, Apr, RpU. 192t, pp. — 

A general and detailed report of the situation as found to exist during the 
latter part of 1021 states that the plants of Bermuda appear to be affected, In 
the main, with the common diseases to which these plants are subjected in 
other countries where they occur. By far the most of these diseases are caused 
by fungi, though such diseases as crown gall and black rot of cabbage, kale, 
and turnips have been observed. In addition to mosaic on a few weeds and 
crops (particularly potatoes), broad beans, snap beans, and tomatoes suffer 
more or less. Insect pests are also dealt with, and reports are made on dis¬ 
eases of other of the more important economic plants. 

Absolute eontrol of enviromnental conditions (WiaconMn 8ta, But 362 
pp. SO, SI, S3, flff, J).—A description Is given of the soil temperature 
tanks that have hem developed at the Wisconsin Station and used extensively 
in studying the effect of environmental conditions on plant diseases. 
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Belation of environilcioiit to health and disease in plants (WiBOonain 6ta, 
Bui S6B (19$4), pp, 47-^49, ftp. 1), —^Early Investigations of L. B. Jones on 
cabbage yellows indicated that the severity of this disease d^nds directly 
upon the weather and Is worse in hot, dry summers. 

Greenhouse studies with seedling cabbages were carried on by J. C« Gilman 
and W. B. Tisdale, who found that the higher the temperature within the 
usual field range, the worse the disease. On the other hand, even In the sick¬ 
est soil a low temperature so inhibits the disease that healthy plants may be 
grown if the soil is kept continuously cool. The critical soil temperature was 
found to be about 62® F. Similar relations were demonstrated for the related 
wilt of flax. The critical temperature of this disease, however, was found to be 
about 56®. 

J. Johnson and R. F. Hartman found that a low soil temperature favored 
root rot of tobacco. Similar environmental conditions are reported by B, L. 
Richards to stimulate potato canker, and Jones and H. H. McKinney found 
that high temperatures facilitate the development of potato scab. 

Studies on nature of disease resistance in cereals {Wisconsin Sta, Bui, 
S69 (7924) i PP‘ 49-49, fig. 1). —In continuation of investigations previously 
reported on seedling blight of wheat and other cereals due to GihhereXia swu- 
hineiii (B. S. R., 49, p. 644), J. O. Dickson has shown that temperature rela¬ 
tions of the host plant are important factors in the development of the blight. 
In addition to temperature, soil moisture was found to be an important factor. 
Lowering the moisture to a degree that inhibited the normal growtji of the 
wheat and corn plants^ was found to predispose the plants to attacks of the 
fungus. Conditions of temperature or moisture that are unfavorable for the 
best development of the cereal seedling are said to predispose it to attacks by 
the fungus. 

Where wheat seedlings were grown at low soil temperatures the fungus 
threads penetrated between the cell walls of the tissues, whereas at high soil 
temperatures direct and rapid cell penetration was found to occur. In com 
seedlings grown at low soil temperatures direct penetration of the cell walls 
occurred, while at high soil temperatures there was a slow invasion between 
the cell walls by the organism. 

Environmental factors over a period of considerable time were found more 
influential in determining predisposition to disease than brief exposures to ex¬ 
treme temperatures. 

In a study of the chemical relations of the host to disease development it 
was found that the relatively high content of available carbohydrates in the 
wheat seedling at low soil temperatures and the com seedling at high tempera¬ 
tures resulted in thickened cellulose walls, which offered resistance to fungus 
penetration. 

Studies in the p&ysiology and control of bant, or stinking smnt, of 
wheat, H. M. Woolmah and H. B, HtriirHinnr ({/. 8. Dept Agr. Bui. 1299 
(1924), pp* 90, pis. J, figs. 5).—The results are given of studies on bunt, or 
stinking smnt, of wheat carried on from 1913 to 1921, the fl^d experiments 
being condncted for the most part at the Washington Experiment Station. 

Wind dissemination of spores has been found to be the most important fhcter 
in the continued propagation of bunt in tSie Padflc Northwest The spores have 
hem found to lose their viability in from 80 to 60 days in moist sdl, while In 
unbroken smut balls they retain their viability throughout the winter months, 
even when subjected to alternate freming and Rawing, and they have pfo- 
dimed infection after lying 1.5 years in the soil When continually subjeet to 
dry air In the laboratory or herbarium, bunt simres were found to retain thMf 
geminating power for 12 yeUrs, and posslly longer. 
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The minimum, optimum, and maximum temperatures for germination for 
aporea of TiUetia Mtioi were found to he 0 to 1, 18 to 20, and 25 to 29.1® O., 
respectively. Wheat sown in soil at a temperature above 20® proved practically 
immune from bunt infection from seed-borne spores, but not necessarily from 
spores already in the soil. Spores exposed 5 days to a temperature of 29.1® 
failed to germinate when changed to the optimum temperature. 

The presence of free oxygen was found necessary to the germination and 
normal growth of the bunt organism. The optimum soil-moisture content for 
infection In the basaltic soil of southeast Washington and adjacent Idaho and 
Oregon was between 16 and 30 per cent The fungus was found capable of 
entering the wheat seedling at any point along the coleoptile, and under experi¬ 
mental conditions Infection was produced after the seedling had developed its 
first leaf. There is said to be a direct correlation Ijetwecn the depth of sowing 
and the percentage of infection. 

The resistance of a large number of varieties of wheat to bunt has been 
demonstrated, and it is claimed that varietal siist'ep'tiblJity is not determined 
by vigor and rapidity of growth or early ripening. 

It is reported that a large part of the seed wheat sown in the semlarid 
regions of the western United States is killed by 8ee<l treatment beenuse of 
Injury to the seed coat during threshing. Infection from spores present in the 
soil is subject to partial control when the seed is treated wdth copx)er sulphate 
or commercial lime sulphur applied at full strength and allowed to dry. Such 
protection was not afforded by formaldehyde. Burying the spores below* the 
seed bed by replowing the summer fallow will aid In controlling bunt 

The authors claim that bunt can l»e entirely prevented by sow*ing treated seed 
before the smut shower, characteristic of the region, and can be largely con¬ 
trolled by delaying the sowing until the saprophytic existence of the organism 
has terminated. 

Experiments with flag smut of wheat and the causal fungus, Urocystis 
tritici Kcke., M. A. Gkiffitus {Jour, Apr, Research [U, S.], 27 (1924), No, 7, 
pp, 42&-450, pis. S, fig. 1). —The results are given of a study of flag smut of 
wheat (17. tntici), which Is widely distributed thi*oughout the world and is 
known to occur in the United States in several counties in Illinois, Missouri, 
and Kansas. 

The fungus produces sorl on the leaves, stalks, and glumes of the wiieat, and 
badly infected plants do not head. Spores kept under laboratory conditions 
were viable for at least four years, and they have l>een found to live through¬ 
out the winter in the soil in the vicinity of St. Ix)iils, Mo. Sowing inoculated 
wheat at successive dates In the fail at St. l.iOuis, Mo., resulted In a general de¬ 
crease in the percentages of infection. Ko disease occurred in sowings of No¬ 
vember 14 or later. The temperature relations of the fungus w*ere determined, 
and the highest percentages of infection were found to occur at 21.5 to 23.5® C. 
(70,7 to 74.8® F.). The most favorable stage o£ growth for infection was in the 
seedling stage before the coleoptile was broken and before the seedlings had 
emerged from the soil. A number of varieties of wheat have remained smut free 
during the three years of the experiment, and additional varieties were not at¬ 
tacked during the two years they were investigated. 

StiiAieB oa the parasitism of Urocystis tritici Koem., the organism 
eaoalng flag smat of wheat, B. J. Noble {Jour. Apr. Research lU. 8.}, 27 
yo. 7, pp. 451-^49$, pis, 8, figs. 8).—A study was made of the reaction 
of the fungus to Its environment and its relationship within the host 

Flag smut Is said to be one of the most destructive diseases of wheat in Aus¬ 
tralia, The lesions produced by the fungus may first appear on plants at any 
stage of growth up to heading. Extensive studies were reported on the matur- 
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ing Of the i^res, their germliiation as alfected by various media, aud the 
H-ion range for germination. The relative humidity to which spores are ex¬ 
posed was found to have a marked effect on their viability. Wheat seedlings 
in which the coleoptile was more than 4 mm. long did not become infected when 
inoculated with dry spores. Seedlings inoculated with a large number of dry 
spores sometimes showed no infection, while inoculations with a few germinat¬ 
ing spores at suitable temperatures resulted in heavy Infection. Soil tempera¬ 
tures ranging from 14 to 21® O (57.2 to 69.8® F.) were found to be the optimum 
for infection of wheat seedlings. The mycelium within the plant is said to^ be 
typically intercellular, and branching and fusion of the mycelium may occur 
within the plant. Infection hyphae of U. tritici are said to have been observed 
to enter the tissues of rye seedlings, which are known to be immune from the 
disease. 

Morphological and physiological studies on the resistance of wheat to 
Pnccinia graminis tritici Erikss. and Henn., C. R. Huksh (Jour, Agr, Re¬ 
search fl7. iSf.], 27 {ld2i),No. d, pp. pis, 2, fig i).—A study is reporte<l 

on the morphological differences in different varieties of wlieat as affecting 
the entrance of germ tubes* the structural and physiological peculiarities which 
account for the inability of certain biological forms to develop In certain va¬ 
rieties of wheat, and on the change of the reaction of the host to the rust para¬ 
site due to structural and physiological characters altered by environmental 
factors. 

In addition to fundamental protoplasmic resistance, wlieat varie^es are 
said to possess otlier means of defense against stem rust. The number of leaf 
hairs and the size and number of stomata are not considered important in in- 
flu^cing the entrance of germ tubes, but the stomatal movements may have 
some effect in preventing the penetration of the fungus. Tiie my^^lium within 
the host is said to be limited almost entirely to the chlorenchymatous tissue, 
aud as the only important tissue of this kind in tiie stem is the colienchyma the 
rust mycelium can grow only in this region. In some varieties of wheat there 
is said to be such a large amount of sclerenchyma that the collencliymatous 
tissue is broken into small bundles, and the extent of mycelial development ts 
limited to relatively small areas. The amount of sclerenchyma is not the same 
in stems of different varieties. Those varieties which have a great deal of 
sclerenchyma are likely to be injured less by rust through the mechanical limi¬ 
tation to the spread of the mycelium. 

The relative proportion of sclerenchyma to colienchyma in a variety may be 
altered by the use of fertilizers. It is claimed that excessive fertilization with 
nitrogen has a tendency to decrease the amount of sclerenchyma. 

The difference between susceptibilities of seedlings and older plants to biologic 
forms of P. graminJe Is explained by differences in morphology. There are also 
said to be differences in the physicochemical properties of the sap of different 
wheat varieties, although it has be^ impossible to make a definite correlation 
between these properties and rust resistance. The author considers that the 
diffeimces in the reaction of wheat varieties to different biologic forms of P. 
gramiMs tritM are due to physiologic causea 

The effect of fertilizers on the dev^opment of stem rust of wheat« B. G. 
Staxmah and Q. 8. Aakodt (JosHr. Agr, Reaearoh IV, 8.], 27 Ra. d* pp, 

$41-^80, pU. d, figs, results of experiments covering a period of eig^t 

years on the effect of fertilizers m the stem rust of wheat are given* in which 
it & shown that the degree of physiologic suseeptlbillty of susceptible and re- 
shitant varieties was not chani^ directly by the use of different ferttUzers, 
althomh moxphologlc resistance may be changed slightly. Plants growing in 
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plats heavily fertilized with nitrogenous manures were sometimes more heavily 
attacked by stem rust than those in other plats, but this is thought to be an 
indirect effect due to increased density of stand and delayed maturity. In hot, 
dry weather plants heavily fertilized with nitrogen were found to bum out, 
thus indirectly causing a decrease in the amount of rust. 

Some evidence was found to indicate that the amount of orange leaf rust may 
be increased by the use of nitrogenous fertilizers. The direct effect of fertilizers 
on the character of plant growth and yield appears to be much more important 
than their effect on the severity of stem rust. The date of maturity, degree of 
lodging, crinkling, shriveling of seed, percentage of yellow berry, and yield of 
straw and grain may be affected profoundly by different fertilizers. 

The authors state that while the direct effect of fertilizers on the develop¬ 
ment of stem rust appears to be slight there is sometimes an Intense indirect 
effect. It is considered advisable, therefore, to avoid excessive fertilization 
with nitrogen and to use phosphates and potassium fertilizers on those soils 
which need them. 

Further studies on the Intracellular bodies associated with certain 
mosaic diseases, L. O. Kunkel (Hawaiu Sugar Planters' Bat. Ser,, Bui., 
S UiWi), No. 2, pp. 108-114* pl- 1* ^)*—In a previous publication (E. S. K., 

46, p. 844) the author reported the presence of intracellular bodies associated 
with the mosaic disease of corn, and later he gave an accomit of the occurrence 
of similar bodies in Hippeastrum equestre (E. S, R,, 46, p. 748). 

Subsequent studies showed that these bodies w^ere always present in the 
light green portions of diseased leaves and that similar bodies were found 
in mosaic tissues of Chinese cabbage, sugar cane, and tobacco. 

While definite conclusions can not be draw'n regarding them, the author 
claims for the present that intracellular amoel>oid l>odies accompany mosaic 
disease in different plants, that these bodies look like living organisms, and 
that in corn and Hippeastrum they are associated with chlorosis in such a 
W'ay as to account for the mosaic pattern in the leaves. 

Mosaic disease of cucumber and other plants {Iowa Sta. Rpt. 1923, pp, S9, 
40 ).—brief account is given of investigations of mosaic disease to determine 
the intertransmissibllity between hosts and control measures. As a result of 
the investigations the fol lowing plants were found affected with mosaic that 
had not previously been reported in Iowa: Zinnia, calendula, celery, red rasp¬ 
berries, Aquilegia coerulea, Stokesia sp., Euphorbia preslei, Vernonia fascicu- 
lata, Verbena urtioaefoUa, Lactuca acariola, and Abutilon theophrastu 

Experiments in controlling insects known to be carriers of the mosaic disease 
were conducted under field conditions. From the standpoint of yield the cucum¬ 
ber aphis was controlled, but considering the transmission of mosaic the beetles 
were not efficiently controlled with any available Insecticides. 

A study of the celery early blight fungus, Oercospora apii Fres., L. J. 
Klotz {Michigan 8ta. Tech. Bui. 63 {1923), pp. 34, pU. 9).'—The author gives 
an account of an investigation of the early blight of celery due to C. apii. 

A teclmical study was made of the causal organism and its physiological 
relation to the host plant, to temperature, reaction of medium, etc., as well 
as to methods for control. High temperatures supplemented by heavy evening 
dews, a dry soil, and consequently low vitality of the plants are said to be fac¬ 
tors in the development of the disease. The fungus was found to enter the host 
through open stomata by means of conidial germ tubea It was capable of 
gemination In a pH range of from 4.6 to 8. The temperature relations showed 
that the parasite made its largest vegetative growth between 25 and 30'’ O., 
and that an exposure for 10 minutes to a temperature of 46'’ was fatal to the 
conidia. Spores germinated best at from 27 to 29'’, but there was no germina- 
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tion after 12 hours* exposure to a temperature of 42^. Fourteen months* desic¬ 
cation did not kill the mycelium, and spores were found capable of germination 
after 6 mouths’ drying at room temperature. 

A study of 12 different varieties of celery showed no appreciable difference 
in resistance to early blight. For the control of the dtiease the author recom¬ 
mends keeping the plants growing vigorously, supplemented by spraying with 
Bordeaux mixture as required. 

Histological and cytologlcal studies on the Fiji disease of sugar cane* 

L. O, Kunkkl {Hawaii, 8ugwt' Planters* 8ta,y Bot, 8er,, Bui,, S {19ti), No, 2, 
pp, 99-1(17, pis, 5, fig, 1), —The results are given of a study of material col¬ 
lected in Fiji sliowing the so-called Fiji disease of sugar cane. This disease 
is said to be characterized by tlie presence of elongated swellings on the under 
surface of the leaves and stalks. 

Previous Investigators have reported intracellular bodies in the gall tissues, 
and the author undertook his investigation In the hope of finding the nature 
of the bodies and their relation to the disease. 

His study did not yield sufficient evidence to Justify a decision as to the 
nature of the peculiar intracellular bodies associated with the disease, but 
from the fact that the bodies are capable of division and appear to grow they 
are considered to be a parasitic organism. The studies have not shown any 
relationship between this and any other known plant disease. The galls 
always originate in the phloem, and although other tissues are affected to a 
certain extent it is considered as a phloem disease. Certain analogies between 
the Fiji disease and the mosaic disease of sugar cane are pointed out." 

Studies on the mosaic of sugar caiie» L. O. Kunkel {Hawaii, Sugar 
Planters* 8ta,, Bot. Ser., Bui, 3 (1924), No. 2, pp. 115-167, pi 1, figs, 19).—The 
results are given of studies of sugar-cane mosaic, means by which it is spread, 
host plants, damage done by the disease, varietal resistance, and means of 
cmtrol. 

In addition to transmission by the corn aphis, artificial transmission l).v 
juice from diseased plants was demonstrated. A considerable number of 
wild and cultivated species of grasses were found subject to the disease. 
Mosaic of sugar cnne is said to apparently lower the resistance of cane to 
red rot due to CoUetotrichum falcatum. There was found evidence that mosaic 
canes could under certain conditions recover from the disease. The delete¬ 
rious effect of mosaic is shown in the lowered tonnage of cane and in the 
poorer Juices. Commercial varieties of cane in Hawaii respond differently to 
the disease and in their resistance to it. 

As control measures the author suggests wherever possible the growing of 
varieties that resist disease. Healthy seed cane should be planted and the 
fields kept as free as possible from wild grasses on which the corn aphid 
breeds. Badly dtseateed fields should be plowed up and replanted with healthy 
seed of resistant varietiea Where only a small amount of mosaic is present, 
roguing is advised. 

Tobacco wildfire {Wisconsin 8ta, Bui 362 (1924), PP. 66, 57, figs, 2).—From 
a study of tobacco wildfire, J. Johnson reports that the bacteria live over 
winter mostly on or in cured or dried tobacco leaves or refuse, hut that about 
100 other plants may also be infected with the disease. It is thought possible 
that it may live over winter In the rcffuse of other plants and be a source 
of infection. It is recommmided that where wildfire has occurred, seed beds 
shimld be located at a considerable distance from curing sheds, so that no 
infected leaves may find their way to the beda The 6terilisati<m of tobacco 
used with corrosive sublimate has not proved entirely satisfactory, nor has 
dusting and spraying of seed beds in Wisconsin given complete control. 
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Refined eontpol methods for fruit disease (WUconsin 8ta, BuL S6B (1924), 
PP* 49t 47).—As a restilt of continued investigations G. W. Keltt and L. K. 
Jones have found some important correlations between spore discharge and the 
time of infestation of apple scab and cherry leaf spot Field and greenhouse 
studies of apple scab lilve shown that in Wisconsin orchards the spores of the 
scab flingus mature and are discharged considerably earlier in the spring than 
was formerly supposed. The addition of a prepink application of a suitable 
spray to the control measures previously recommended successfully checked 
early infections and led to satisfactory control. 

Similar studies of cherry leaf spot showed that although the spores of the 
causal fungus are ordinarily matured before the blooming period, the early 
development of the disease in the Door County cherry section is so retarded 
by environmental conditions that it is unneceswirj' to apply the preblossom 
spray which was formerly considered essential. 

Combating apple scab, W. L. Dokan and A. V. Osmun (Massiichuaetts 8ta. 
Bui, 219 (1924), pp. 17), —An account is given of spraying and dusting experi¬ 
ments conducted in 1923, together with a summary of the results of three 
years’ work on the c<mtrol of apple scab. Comparisons were made of dry lime 
sulphur, Bordeaux mixture, atomic sulphur, liquid lime sulphur, and copper 
dust, the fungicides being used in different proportions and at different times 
of application. 

A spray schedule beginning with the pink application was found to control 
apple scab as well as one l)eglnnlng with the prepink application. Sulphur 
dust controlled the disease satisfactorily when applied five times, beginning 
with the preplnk preparation. Liquid lime sulphur 1:50 and dry lime suli>bur 
4:50 proved of equal efficiency. Less than 4 lbs. of dry lime sulphur in 50 
gal. did not control scab quite as well as dry lime sulphur 4: 50. The addition 
of calcium caseinate used as a spreader to the liquid sprays was followed by a 
slight decrease in the iiercentage of scabby fruit. Its addition to sulphur dust 
did not result in a decrease of scabby fruit as compared to sulphur dust used 
alone. 

Since there was no injury to sprayed trees by a lime-sulphur lead-arsenate 
combination, it is not considered that the addition of lime to this spray reduced 
the toxicity of the fungicide. The use of lime sulphur throughout the spraying 
season gave as good control as where Bordeaux mixture was substituted in 
applications made before the flower buds opened. Atomic sulphur was found 
to control the disease as well as lime sulphur. Sulphur dust used throughout 
the season controlled apple scab as satisfactorily as when copper dust was sub¬ 
stituted for the application before the flower buds opened. 

[Effect of cold storage on apple scald] (Iowa Sta, Rpt, 1923, pp. 49, 47)* — 
Experiments on the control of storage diseases of apple are reported in which 
the maturity of the fruit seemed to have an imijortant part in the development 
of scald. Oiled wrappers containing 6 per cent of oil decreased the amount 
of scald on Grimes, but did not eliminate it entirely when fruit was picked 
somewhat prematurely and stored Immediately. The experiments are said to 
show that the best treatment for Grimes apples is to pick the fruit when fully 
mature and wrap in oiled paper containing at least 15 per cent of oil by w^ght. 

Experiments with Jonathan apples showed that Jonathan spot is best con¬ 
trolled by placing the apples In cold storage at 32** F. immediately after pick¬ 
ing. Jonathan apples delayed one we^ before placing in cold storage had a 
considerable amotomt of soft scald, while those stored immediately had practi¬ 
cally ndne. Fruit delayed two or three we^ before storing showed no soft 
scald. 
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llliitols blister cfoiker (l<ma 8ta. Bpt. 1929, p. 47).---iQ experime&ts for tbe 
control of blister canEer carried on daring 1922, it was found that after 
cutting out the cankers the wounds could be treated effliciently with a cheap 
roofing paint The roofing paint used had a coal tar base, which is con¬ 
sidered toxic to the blister canker fungus. Very little filjhry to the freshly cut 
bark by the use of the paint was observed. 

The life history of the grape rootrot fungus Roesleria hypogaea Thhin. 
et Fass«, A. M. Beckwith (Jour. Apr. Research iU. 8.}, 27 (192i), No» 8, pp. 
609-S16 pi. i).—As a result of studies of cultures of R. hypogaea, the cause 
of the root rot of grapes, the author established the fact that the fungus is 
^an ascomycete and is in no way identical with Coniocyhe pallida or PiUtcre 
petersU, as has been repeatedly suggested. 

** l>ry rot ** in buildings and building material, C. W. EDOXSTOif 
(Louisiana Stas. Bui. 190 (1924), pp. 12, figs. 6 ).—^The author gives the results 
of a study of construction material in some of the buildings, including one 
at the university, at Baton Rouge. Dry-rot was found to be caused by the 
fungus Poria inorassata, and in the cases cited both cypress and heart pine 
were aifected, the cypress showing no more resistance to the decay than did the 
pina 

For the control of dry-rot the author recommends the removal and burning 
of infected lumber from buildings, and in repairs substituting either concrete 
or brick, if possible, or where timber must be employed, tlie use of creosoted 
lumber or lumber painted with creosote. 

ECONOMIC ZOOLOOT—ENTOMOIOGT. 

Side lights on birds, H. K. HoBsnBX.D (Kew York: D. Appleton Co., 1929, 
pp. 224, pis. 19 ).—^An introduction to the study of bird life. 

InstructioBS for banding birds, F. C. Lincoln (U. S. Dept. Agr., Miso. Circ. 
18 (1924), pp. 28, figs. 28 ).—^Tbis Is a revision of and supersedes Department 
Circular 170, previously noted (E. S. R., 45, p. 148). 

A check list of North American amphibians and reptiles, L. Stbjneoer 
and T. Babboxtb (Cambridge, Mass.: Harvard UrUv. Press; London: Humphrey 
Milford, 1929, 2 ed., rev. [and enl.), pp. X+f7i; rev. in Soiema, 59 (1924)* 
Ho. 1528, pp. 999, 940 ).—^This is a revised and enlarged edition of the list of 
1017, previously noted (B. S. R., 39, p. 065), which recognizes 691 forms. 
It includes 100 additional forms, of which 71 have been described since the 
first list The review is by A G. Buthven. 

Invertebrate zoology, H. J. Van Cleave (New York and London: McOraw- 
Hill Book Co., Ine., 1924, PP- XVI+259, figs, ifid).-—Following an introductory 
chapter, in which . the classification and reproduction of Invertebrates are con¬ 
sidered, chapters are devoted, respectively, to the pliylum Proto 2 soa (pp. 20-55), 
an introduction to the Metazoa (pp. 55<-76), the phylum Porifera (pp. 77-81), 
the coelenterates and ctenophores (pp. 82-97), the phylums Plathelminthes (pp. 
98-115), Nemathelminthes (pp. 110-124), and Trodielminthes (pp. 125-130), 
CoelheUnlnthes (Annelida) (pp. 181-14d)i Mblluscoidea (pp. 144-149), Bchino- 
denna (pp. 150-165), Mollusca (pp. 106*182), Arthropoda (pp. 188-206), 
dkrthropoda (exclusive of Cmstaosa and insseta) (pp. 204-213), Arthropoda 
(concluded) (pp. 214-230), and pbylogeny (pp. 231-239). 

Bintoniology (Iowa 6ia, Bpt. 1929* pp* 49, 44)*-**Brief ref^enoe Is made to 
dusting of vine crops, Hessian fly control, control of the potato leafhopper, 
honey flow conditions, and gueenless hives. 

Ihminnii pests of fl^ and fardm crops, E. H. Pettit (Mioh4gan 8ia, 
8pee. BuiL 192 (1924), pp- 9-90, figs. 4^).—A summary is given of the mote 
-- 1 ^.^ AnttinfAA of field and garden cnqiw. 
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[Report of Insect liiYestigatioiis at the Ohio Statton] (Ohio JSta. Bui. S7$ 
pp . 57-^4i).—This report deals with a wheat insect survey (B. S. R., 46, 
p. 850), the occurrence of and work with the Buropean com borer, the boU^ 
worm, cabbage looper, and the apple flea weevil, an account of which latter 
pest has been noted fB, 8. R*. 51, p. 257). 

[Report of the South Dakota Station] department of zoology-entomol¬ 
ogy, H. 0. Seveeiw (South Dakota Sta. Rpt. J 9 B 3 , pp . 22 -- 25 ), —^Work with the 
common held cricket (Gryllua aesimOis Fab.) led to the conclusion that a bait 
consisting of bran 25 lbs., white arsenic or Paris green 1.5 lbs., blackstrap 
molasses 1 gal., and water 3.75 gal. is the most effective and economical. 
Investigations of the life history and habits of the wheat stem maggot ' 
(Merompza cmiericana Fitch) have been completed in part, and a list is given of 
the cultivated and wild plants which it is known to attack and of its several 
natural enemies. 

[Economic Insect investigations in Wisconsin] (Wisconsin Sta, Bui S6B 
(J924)f PP- 3).—(vontrol work wdth grasshoppers, by C. L. Fluke, 

has led to the adoption of a formula consisting of sawdust 85 lbs., w’hite 
arsenic 5 lbs., salt 5 lbs., water to moisten, and shorts 15 lbs. 

Investigations by H. F. Wilson and V. O. Milum have shown that, when 
colonies are wintered in a heavy packing case with 10.5 in. of packing around 
the hives or In a bee cellar where the temperature is fairly uniform, the bees 
live through the winter with relatively small losses and with but a small con¬ 
sumption of winter stores. Work by Milum show^cKl that brood rearing in the 
e^irly spring takes place at temperatures much below 93® F., which in the 
past has been considered the brood-rearing temperature. It was found that 
“brood-rearing activities continue to points even below 90®, but fluctuations 
below that point seem to retard the brood. High temjKjratures such as 96® 
or 97®, which are sometimes attained later in the season, are also undesirable 
because they Increase the tendency of the colony to swarm.*’ Work by Wilson 
seems to demonstrate conclusively that sodium hypochlorite is an effective 
remedy in destroying spores of foul brood, provided the treatment Is used for 
24 hours or longer. 

Reference is made to control work with the pea aphid, conducted by J. E. 
Dudley of the U. S. D. A. Bureau of Entomology, cooperatively. Examinations 
made of three red-winged bladkbirds shot in a heavily infested field gave 
evidence that each contained undigested portions of 250 aphids. Observations 
in a large field containing both Admirals and Advancers varieties of peas in¬ 
dicate that Admirals are less susceptible to aphid injury than are the Advancers 
In the discussion of control measures, reference is made to several kinds of 
spraying booms tested, one of which was an 18-ft triangular-shaped boom. 
A brief account is given of an aphldozer constructed by E. M. Searls, which 
effectively collected as high as 86 per cent of the aphids when the speed of the 
paddles was suflicient to brush the Insects from the vines. 

In control work with the leafhopper, by Fluke, the cost of dusting was 
found to be about the same as for spraying. Sprayed potato plats slightly 
outyielded dusted plats and the cost was less, but the method of applying the 
dust is simpler and more rapid. 

The eoBtrol of tmek crop pests by dusting, E. N. Cory and 8 . F. Potts 
(Marpkmd Sta. Bui. ZBi <1884), pp . Jfi-Jfdd, 17).—This is a report of in¬ 
vestigations, condneted in the fall of 1922 and the summer and fall of 1923, 
of the comparative ^ectiveness of commercial and homemade nlcotin dusts 
fbr control of the pea aphid. Attempts were made to reduce the poundage 
per acre and the cost of the homemade dust, and to discover more efficient 
methods of application. Calcium cyanid was also tested on the pea aphid and 
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several other insects, and nicotin dusts were used in combating the melon 
aphid, bean aphid, striped cucumber and asparagus beetles, and the garden dea 
hopper (Halticus oiiri Ashm.). Repellent and poison materials were used 
against the squash lady beetle. Much of the data is presented in tabular form. 

In dusting operations In 1922 a. power duster was used With a boom carrying 
eight nozzles, to which was attached a 10-ft and later an 18-ft. trailer of heavy 
'muslin. Of several Insecticides tested, nicotin was found to be the most 
effective of dust applicationa Temperatures above 70^ F. and absence of or 
only light breezes gave the most favorable conditions for dusting. ln»the 
spring of 1923 dusting of peas was commenced about May 20, when most of the 
plants were in bloom. A very low kill was obtained with the exceedingly high 
rate of 80 lbs, per acre of 2 per cent dust without a trailer, while'the same dust 
at 70 lbs. with an 18-ft. trailer gave 92 per cent kilL The low nicotin content, 
1.5 and 2 per cent, failed to give a consistently satisfactory kill either with or 
without a trailer, and even with a 85-ft. trailer, which allowed 10 seconds 
fumgiation, 2 per cent dust failed. With a trailer in use, 4, 4.25, and 5 per cent 
dusts gave good results, and efforts to reduce the poundage per acre confirmed 
the results of 1922, that less than 30 lbs. per acre is not satisfactory. Home- 
mixed, high percentage dusts are less expensive than the commercial low per¬ 
centage dusts and gave better results experimentally and from the growers* 
standpoint The investigations led to the conclusion that less than 4 per cent 
nicotin dusts are not economical, since a kill of less than 00 per cent does not 
reduce the numbers of aphids sufilciently to insure freedom from injury. Thus, 
4 to 5 per cent nicotin dusts should be used, at a rate of not less than 30 or 
more than 50 lbs. per acre, in iUsting peas. Figures are presented which in¬ 
dicate that, at the rate of 30 lbs. per acre, the expense would be $421 per ap¬ 
plication for materials and labor. 

Experiments with calcium cyanid dusts indicate that on some crops, under 
favorable conditions, cyanid can be used with good results. Control work 
with the melon aphid on cantaloups shows that relatively small amounts of 
low nicotin content dust are effective, 25 lbs. of 2 per cent dost from the 
sulphate source having given almost complete kill, at a cost of $2.26 per acre. 
One dusting is said to have been sufficient and measurably Increased the yield 
and quality, besides prolonging the season. In limited tests with the bean 
aphid on bush Lima beans, excellent results were obtained with 40 lbs. of 8 
per cent nicotin dust * The larvae of the asparagus beetle were controlled by 
the use of 2 per cent nicotin dust A box fumigator devised by the Junior 
author is illustrated. 

Grasshopper control ttrans. title] (Dir, 06n, Agr, Com,, et Colon, (Tunis], 
Sul, 27 (192S), No. 114, PP* 889-2.^7).—This is a report of an international 
conference on control work h^d at Rome in October, 1920. 

The camphor tnps, W. W. XoTHsas and A. 0. Mason (U. 8, Dept, Agr, 
Bui, 1225 (1924), PP* SO, pU, S, fige, 7).—This is an account of investigatloiis 
conducted in Florida, where Cryptothripu florigemie Watson, which was first 
dlsoovered at Satsuma in November, 1912, is now known to occur over all of 
the State except the extreme southern part It Is also known to occur in 
Alabama, MlssisMppi, and Louisiana, and probably in Georgia. Technical de¬ 
scriptions are given of the sevml sti^^ of this pest, followed by an account 
of its life history and habits, much of the data relating to which is presented 
in tabular form. A discussion of control measures follows. 

.This thrlps appears on camphor ha enormous numbers when the trees are 
cut back to obtain wqpd for dlstlHatimi aud also Mhm omsmental hedges 
are ironed back in conventional shapes. Its injury is not confined to pru^ 
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tr«6B, but much mem aggravated cam follow aach treatmanta The tbr^ 
colteet in large natnbem on tbe atuba of eat limbs and then attadc ttie new 
aboote as soon as they appear. Tbe bb^ wbiedi are attained in tiie vptiag 
and at other times when new groarth appears, become blackened and die 
hack. Feeding also takes place along the limbi, with the result that the 
bark becomes blad^ened and cracks. Later these injured areas become en¬ 
larged by the thrips working down into the wood, even causing deformed 
limbs at times. 

The fgiecleB is probably of oriental origin, and camphor appears to be its 
only host plant It reproduces rapidly, the life cycle being completed in about 
20 days in summer and 40 days In winter. 

A changed system of pruning the trees, cutting them off at the surface of ^ 
the ground rather than dehorning or cutting away part of the limbs, is said 
to eliminate most of the damage and to be the most practical method of 
control. If applied at the proper time, good control can be obtained by spray¬ 
ing with a solntion consisting of 0.5 lb. of 40 per cent nicotin sulphate, 2 qt. 
of potash fish-oil soap, and 2 qt of lime sulphur solution, in 50 gal. of water, 
infested nursery stock can be fumigated with sodium cyanid at the rate of 
1 oz. to 100 cu. ft, with an exposure of 1 hour, with safety to the trees and 
absolute control of the thrips in all stages. Shellac Is recommended for the 
cut ends of hedgea 

A list of 12 references to the literature is Included. 

Thysanoptera known to occur in Canada, R. C. Tbehkbne {Canada BiU,y 66 
(iPf4), No. 4, pp. 52-dA flff. i).-—A list of the Thysanoptera occurring In 
Canada is followed by descriptions of three spedles new ,to science. 

Calcium cyanide for chinch-bog control, W. P. Flii^t and W. V. BALDtrr 
{Ulinoio 8ta. Bui (19^4)$ PP* 71-^4* fipB. 6 ).—In extensive tests commenced 
in 1P22 and continued through the season of 1823 in Illinois, it was found that 
fi-in. strips of cyanid (using either the dust or the granules in combination 
with creosote or coal-tar barriers), requiring about 1 oa to a strip and laid at 
right angles to the harrier every 2 rods, under favorable conditions kill from 75 
to 95 per cent of the bugs as they move along the barrier line. The cyanid Is 
said to be very effective when dusted along the line of a coal tar or creosote 
barrier. 

Dusting for leuf-hoppera (Binpoa rosae L.) in bearing apple orchards, 
S. W. Fbost and B. M. CaaioBgAD (Jour, Boon, Ent, 17 (1994)9 No. 2, pp. 262- 
904, pL i).-—Field tests by the authors in Pennsylvania show that nymphs and 
adults of B. rosae can be readily killed by nicotin dusts. It still remains to be 
discovered whether one or two applications of nicotin dust during June will be 
suflielent to keep the htgipers under control. 

A contribution to the study of the Aphldldae of France, 1 [trans. title], 
L. <aAX7¥OiVT (Min, Apr. [Frsfice], Ann. Spiphpties, 9 (199S), No. 5, pp. 809^4$, 
pU, first part of author's study discusses the external anatomy 

of aphids, the relatlim of the Aidildidse to other Homoptera, and gives a genml 
aoeeunt of the biology of plant lice and of technique (pp. 310-821). This is 
followed by a historical account of the classification of Aphididae (pp. 822-> 
829) and Of aie dassldcatlon of the families and genera (pp. 380-346). 

nillpraeiM of liio Aphldhiae and the appearance of the sexual forms 
m wMMhrm length of daily light exposure, S. Maboovitcb 

tJeor. Apr, Iteteemh fl7. A,l, «T WPE|). 7, pp. 5lS-699)h^u te a con- 
itom the Tmmessee Bixperlment Station, based upon investigatioiis 
aphid, commenced in May, 1922. The author finds 
and plants, as reported by Qamer and Altard (BL a B., 42, p. 

-5 
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818), appear to respoad to tbe aaine atimalus as far as sexual reproduction Is 
concerned. 

** The exposure of strawberry plants bearing AphU Weed to a short 

day of 7.5 hours, beginBlng May 23, 1822, resulted In the production of both 
males and oviparous females in abundance by September la In 1828 straw¬ 
berry plants were given the same exposure at about the time the eggs were 
hatching, starting February 23. The first oviparous females were observed on 
May 7, and the flirst eggs were laid May 22. The normal appearance of the 
sexual forms of A. forhesi in Tennessee Is in November, Conversely, under a 
long exposure, beginning September 4 out of doors, the sex forms of A. forbeid 
were inhibited from appearing, and viviparous reproduction was still taking 
place when examined December 3. 

** The stimulus to migration of those plant lice having an alternate host was 
also found to be the relative length of day. By subjecting the secondary or 
summer hosts of several well-known migratory species, such as A, rumieis L., 
A. 9 orU Kalt, and Capitophorus hippohaes Koch, to short days of about 7.5 
hours, it was possible to produce the fall migrants and males in the latter part 
of May and early June. Oviparous females of A, rumicis matured on snowball 
June 20. at the hottest time of the year, when the days are longest. The 
normal appearance of the sexes of these species is the latter part of October 
and November. Ten generations of A. sorbi were produced on apple by June 
12, with the possibility of many more, as the result of keeping the apple seed¬ 
lings in the laboratory under subdued light and giving each generation a new 
plant Winged forms appeared in each generation from the third to the tenth 
very sparingly, with no tendency to increase. The length of day with relation 
to the time of hatching appears to be an important factor influencing the early 
qr late production of migratory forms.** 

The Cocoldae of Jamaica, G. O. Gowdkt (Jamaica Dept, Apr., JBfnt, Bui 1 
(X92i)t pp, 4^4-111).—Descriptions are given of 84 forms of Coccldae known 
to occur In Jamaica. A host plant list of Jamaican Coccldae is included. 

Studies on typhus virus in the louse, F. Bbkinl (Jour, lnfe<^, Diiooscs, 84 
<i884), ATo. i, pp. 1-12, figs, 4).—The author finds that with the method of 
injection of Welgl it is possible to pass the typhus virus from louse to louse 
r^>eatedly. The virus multiplies considerably within the louse, but does not 
become more virulent 

Ten days after Infection the intestines of a louse contain 100 doses of liv¬ 
ing virus. The body of the louse contains only small quantities of virus after 
the Intestines have been removed. From this fact we can draw conclusions as 
to the way of natural infection in man* Lice fed on a patient one day after 
the fever had disappeared proved to be infectious seven days later. It is pos¬ 
sible to infect lic% with an mnulslcm of virulent guinea pig brain.** 

The pelsou sad poisom epparaSiis ef the white^marked tussodt meth, 
Hemeroeainpa leuoostigiu Smith sad Abbot, P. M. Gnataa (Jour. Paraeitolf 
10 U022)p Ko. if pp. 8P-88, pU. 8, fige. 4)**-^ls is a report of investlgatioiis 
conducted at the Minnesota Bxperlment Station. The data piemmted have 
been smmnarlaed by tbe author as follows: 

** The larva of the udiite-marked tussock moth, B, hucoHipfMf is bruly ven¬ 
omous; Its vinOenee ordinarily is not great bat varies with indMdnal snscep^ 
Hbmty, Vmy few persons totally Immune. This poisonous ^fhet Is due 
to the smaller white hairs* scattered over the body, chleily on the lateral 
M and on the dorsal ploM tnbercies of the first thmmdk: and laie 
4^ segments In the first two Inetaat They axe partsaaerly ioeettisal 
dorsal white tsseo^ im the firi4 abdominal segm^ In fihe Mlk- 
' Theee baire retain the^ vtrnUmee after being shed, 
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coona and in the shed lanral skins. The poison is particularly resistant to 
chemical agents, being insoluble in all ordinary solvents. The vimlmice is in¬ 
creased by adds and decreased by alkalis of low concentration. It is resistant 
to both moist and dry heat. The urtlcating material can not be destroyed 
without dissolving out the protoplasmic content of the hairs. The poison is a 
product of a special gland cell communicating directly with the hair and 
independent of the trichogen or hair-forming cell.’* 

A list is given of eight references to the literature cited. 

The peach tree borer in New Jersey (with notes on similar pests), A. 
PimcBSOH (Neto Jersey Stas. Bui 391 (1923), pp. figs. 84).—This bulletin 

presents the details of the author’s investigations, extending over a period of 
several years, preliminary accounts of which have been previously noted (B. 
S. B., 48, p. 354 ; 60, p. 455). The subject is reported upon In three parts, the 
first of which (pp. 3-23) consists of an introduction and general information 
on the peach borer; the second (pp. 24-71) consists of a review of peach borer 
investigations in New Jersey and details of control experiments In the State 
from 1916 to 1923; and the third part (pp. 72-117) deals at length with para- 
dichlorobenzene and its use and Includes a brief general summary and recom¬ 
mendations. A bibliography of 88 titles and a subject Index are included. 

The author concludes tliat worming is quite satisfactory providing careful 
and thorough work Is done. Of the numerous gases employed, paradichloro- 
benzene gave the best results, and, if properly applied. It will kill from 90 to 
100 per cent of the borers, will have little or no effect upon most peach trees, 
and Is a practical control measure. For orchard trees 1 and 2 years old, 
^ to % oz., respectively, will kill the borers in the trees if applied for three 
weeks when the soli temperature Is from 55 to 70* P., although some injury 
may occur. Under some conditions, which are not entirely understood, serious 
injury occurs, but in most of the author’s experiments and orchard observations 
little or no injury has taken place. Peach tree borers in nursery peach trees 
may be killed by an average dose of Vt oz. of paradlchlorobenzene per tree 
with an exi)osure of two or three weeks when the soil temperature averages 
55 to 70*. 

So far as obsen’ed. infested cherry and plum trees 8 years of age or older 
may be successfully and safely treated with short or probably long exposures 
of 1 oz. of paradlchlorobenzene during the early fall. Apple trees and black¬ 
berry bushes should not be treated with paradicblorobenzene for the control of 
borers, for slight, considerable, serious, or fatal Injury may take place with 
short or prolonged treatments with % or 1 oz. 

Suppressliig codling moth In eastern Washington, B. J. Newcohes and 
W. D. Whitcomb (Better Fruit, 18 (1924), No. 10, pp. 5, 6, 20, 21, fig f).—This 
Is a contribution from the U. S. D. A. Bureau of Entomology. 

Safeguarding the entry of freight cars from Mexico to prevent the entry 
of the pink hoUworm, B. R. Sabsceb (Jfiss. State Plant Bd. Quart. Bui, S 
( 1924)9 Bo, 4i PP* 1-^10, figs. 7).—^Thls is a discussion of preventive work being 
undertaken by the Federal Horticultural Board, U. S. D. A. 

The jireseat statns of the oriental fmlt moth In northern Virginia, 
with report of recent orchard spraying experiments on Its controU h. A. 
Steas^s (Virifinih Sta. Bui 234 (1924)9 PP* 28, figs* 19).—This bulletin reports 
Wm ecmdueted from 1921 to 1928, incluadve, and presents other 

infcs^tloii tiialUig to the control and the present status of the orlwital peadi 
nolh In uertherh Virginia. Other accounts by the author have been noted 
(8, B* %9 48. W, m, 750; 51, pp, 159, 850). 

^Ili^tmiiilally, it was discovered, first tn laboratory tests, that niootin 
40 per csnt (Blackleaf 40) as a contact spray and by reason of the 
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gas erolved is decidedly toxic in reiqpect to the eggs and hatching larvae of the 
moth. Later, in spraying some 40 acres of orchard, it appeared that the addi* 
don of this material at the dilution of 1 to 800 to the usual treatments on peach 
increased the spray efilciency from 8 to 14 per cent in the case of this particular 
insect*’ 

Barlliwomis and the cdnster fly, T. D. A. OooKxatELi. {Nature [London], 
US {19B4), No, 2882, pp, 19S, 194), —^^he author calls attention to the fact that 
this fly, which was introduced into the United States many years a^o, has 
become abundant in Colorado since the introduction of European types of 
earthworms with planta At Longmont Colo., the species has become a 
veritable plagua 

A new cotton pest, J. H. Simmonds (Queensland Agr, Jour,, 21 (1924)j No, S, 
pp, i87-jfPi, ftps, 4), —A brief account of the chrysomelld beetle Rhyparida 
austraUs Boh. 

FreUminary report on early poisoning in boll weevil control, T. F. 
McOsree (Miss, State Plant Bd. Quart, But., S (192$), No. S, pp, 1-^15, figs, d).— 
**The method of early poisoning used in the experiments described in this 
paper seems very promising, but it should be regarded as still in the experi< 
mental stage. The theory is good, and, if future tests should demonstrate its 
value conclusively, it will probably become one of .the most popular control 
measures for the weevil. The fact that equally good i^esults were obtained 
with the molasses mixtures and the calcium arsenate dust is a good point. 
Where labor is cheap and the acreage is small the liquid poison may be pre¬ 
ferred, but In most cases the calcium arsenate dust will be cheaper, as con¬ 
siderable labor is necessary in applying the liquid poisons.” 

Introduction of parasites of the alfalfa weevil into the United States, 
T. E. Chahbkblin (U, 8, Dept, Agr., Dept, Ciro, $01 (1924), PP* 9, figs, 5).— 
Reporting upon parasite work with the alfalfa weevil, it is stated that 12 
species of parasites of this weevil have been introduced from Europe into the 
United States, of which 10 have been liberated in Utah. Five of these are said 
to show promise of practical results, and 1 of the 5, namely, Baihypl^es 
curcuUonis Thoms., has become established in this country and has spread so 
rapidly that it has overtaken the weevil, which started to spread from the 
same point about 10 years earlier. B, curcuUonis has increased in numbmrs 
until it now actually swarms in the infested fields of Utah and destroys over 
90 per cent of the weevil larvae in the older sections, much surpassing its 
effectiveness in any of the localities studied in Europe at the time of the 
importations, where the highest local average of parasitism by all the species 
of parasites which attacked the larvae was 12.5 per cent. 

, Foosft-EuicAir HirmmoH. 

nw )rftle of Iwead la aatrttioa, W. Haus (Indut. and SIngin. Oham>i IS 
Wo. U, pp. Itti-lStS, fgt. £).--Tbe results are rq^iorted of fMUag 
exi>erliiiaits condneted on yonng rats and mice, nring varlmis conunatclal and 
experimental breads as the sole dM. 

In the preliminary tests with eimiiaer«dal breads two whole wheat and two 
white breads were osed. One of eaidi of theae contained additional eaielam. 
3%e best results were obtained with whote-wheat Iwmtd coatainiaf oaklnai, 
followed in decreaetng order by the othw whole>wheat bnutd, the tihlte teeM 
o B Bta inin g ealetnm. uid the other white teead. In no caaa was srowtii hORiikl 
''^'-aWe any uttan reared. 

> ia a eeeond series ihrecommeiwIalhnaAi (three whiAe wdieat and ttrd 

«ad ■m»: eotpeiimental wMte bread aide with ttlUc and an adoeeas 

wiiiat embryo wen need, in tUe aerlee ate w m er to en ta l wMtn teead' iw^ i;;; 
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miperior to others, white the two commercial white breads were better than 
the two whole<wheat breads. 

Three experimental white breads were then tested. One of these contained 
4 per cent of dried whole-mllh powder and an aqueous extract of wheat em- 
bryo» another these Ingredients plus 8 per cent of iieanut protein, and a third 
the same Ingredients with 6 per cent of dried milk. All of these breads, while 
not causing as good growth as was obtained on a normal diet, gave much 
better results than the commercial breads. 

A special study was made of one commercial white bread made with whole 
milk, extract from wheat embryo, and added calcium. Ou this the animals 
made practically, as good growth as on a normal diet. The superior nutritive 
value of til is bread was also shown by a comparison of the growth records 
of two selected groups of children in a children’s home. The diets of these 
two groups dlirei*ed only in that one group received an ordinary white bread 
and the other the special bread. At the end of nine months eight boys on the 
ordinary white bread had gained a total of 4.26 lbs. more than tbe expected 
gain at this age and the similar group of seven boys on the special bread 
had gained 6.33 lbs. more than the expected gain. The girls in both groups 
made larger gains than the boys. Of the group of seven on ordinary white 
bread each gained 2,28 lbs. more than the expected average, while of the group 
of eight on the special bread each averaged 2.46 lbs. greater gain. 

Panary fermentatioii, C. B. Morison (Indus, and Engin. Chem., 15 (iP28), 
No. i8, pp. I$il$-li21). —This is a general review of some of the biochemical 
changes taking place in bread dough tiuring fermentation and of the effect of 
various factors on these changes. 

Report of the Food Investtgation Board for the year 1922, W. B. Hardy 
KT AL. (fOt. Brit.} Dept. Sot. and Indus. Research. Food Invest. Bd. Rpt. 1B22. 
pp. 111+60).—This annual report of the Food Investigation Board of Great 
Britain consists of summaries of the results of investigations which have been 
conducted during 1922 by the various committees as listed In the note on the 
previous r^rt (B. g. R., 49, p, 753). Much of this work has been noted from 
other sources. 

Recent work In anatomy, physiology, and pathology of infancy and 
childhood, J. B, Holkes (Amer. Jour. Diseases Children. S7 (1924). No. S. 
pp. 260^95 ).—^Amoug the subjects treated in this review of recent progress in 
p^iatries are infant feeding, metabolism, nutrition, and the treatment of 
juvenile diabetes with insulin. 

Are the nntritlTO needs of both sexes Identical during growth? [trans. 
title], H. SiMONNET (Compt. Rend. Acad. 8cL {Paris}, 178 (1924), No. 2, pp. 
2SS^2S7f Jig. i).—This is a further note on tlie dlflfermice in the growth rate of 
mate and female rats on a diet deficient in vitamin A (B, S. R., 48, p. 868). 
Curves are given representing the arithmetic mean of the growth rate of four 
mate and Rmr female rats, reiqiectively, on such a diet, starting at the 
same weight at 80 days, the growth of the males was increasingly more 
rapid than that of the tmnales up to about the sixtieth day of the experiment. 
Beyond this time the weight of the mal^ remained nearly constant for a con¬ 
siderable ^lod and then dromted suddenly, wlilte that of the females de¬ 
creased more steadily from the point of maximum weight Other points of 
dlfiteraaee were an eaidier ai^tearance of xerophthalmia and a shorter survival 
period In the females than in the males. 

Tlie nSiodiitilOtt mwignii^e with vitamins, J. S. McHabgxjs (Jour. Agr. 
B6smrek ccr. ai, 27 (1224), No. 6, pp. 41^-424, Pl* Ih—In this contributicm 
the Eehltt^ Shqperliiient Station, which has bemi noted bHefly from a 
report S. R., 50, p. 468), the author has attempted to cor* 
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relate the occurrence of manganese and vitamins in plant and animal tissues. 
It is first shown tliat in the milling of barley, wheat, and rice, which processes 
decrease the amount of vitamin B, the greater part of the manganese is re¬ 
moved in the bran and polishings. From a study of the content of man¬ 
ganese in various organs of the hog, she<^, and steer it is shown that the 
liver contains about twice as much manganese as any other organ, followed in 
decreasing order by the kidneys, pancreas, brain, heart, and lean meat Fish 
roe, which is rich in vitamins, contains manganese to the extent of about 8 
parts per million. A sample of first colostrum contained 20 parts of man¬ 
ganese per million of the ash, while milk from the same cow a montli later 
contained only 4 parts, a decrease similar to that of vitamin A. Bgg yolk 
contained 2.72 pabts of manganese per million in the moisture-free material 
and egg white no manganese. Tomatoes, oranges, and lemons were found to 
contain appreciable amounts. All these results are thought to point to a 
relationship existing between manganese and vitamins in plant and animal 
tissues. 

The distribution of vitamin A in uHue and some of the digestive secre* 
tions, B. Ooopfis (Atner, Jour. Phpaioh, 67 {1924), No. 3, pp. 454-463, figs. 4 ).— 
Feeding experiments with rats are reported, the results of which demonstrate 
that on diets very rich in vitamin A the urine of man and the dog contains 
an appreciable amount of this vitamin, but that on ordinary diets and in pro¬ 
longed fasting the urine is practically free from vitamin A. Pure gastric 
Juice obtained by means of a Pavlov pouch from dogs on high vitamin A 
diets contained vitamin A, but the gastric Juice of man and the dog on ordi¬ 
nary diets appeared to be free from this vitamin. No evidence could be 
obtained of the presence of vitamin A in liuman saliva or in pancreatic Juice. 

It seems probable that the kidneys and the digestive glands have a * thresh¬ 
old * limit for vitamin A retention in the body. When the body is flooded with 
this vitamin by an excess in the diet, the absorption is faster than the storage 
and destruction, there follows a rise of the vitamin concentration in the blood, 
and consequent vltamlnuria and overflow into some of the digestive secretions* 
Since a considerable part of the vitamin A in milk seems to be in solution 
outside the milk fat, the threshold limit for vitamin A overflow In the mam¬ 
mary gland is either relatively low or else we are dealing with a true vitamin A 
secretory process in this gland.’* 

Vitamin studies,~-X, Feeding technique in vitamin studies, R. A. 
DxrrcHER and E. Francis {Boc. Ewpt. Biol, amt Med. Proc., 21 (1924), 4, 

pp. 189-193, fig. i).—The work reported in this paper, continuing the series 
previously noted (B. S. R., 47, p. 78), corroborates the previous conclusion of 
Steenbock, Sell, and Nelson (B. S. R., 49, p. 085) that rats which have access 
to their excreta obtain sufficient vitamin B to grow satisfactorily for many 
weeks on a vittim|a B-deficIent ration. Representative curves are given of the 
growth of rats on vitamin B-deficient diets when kept in cages with and with* 
out seremis and also of rats fad feces from animals on diets rich and defidmit 
in vitamin B. The latter Show Uiat rats are limited in their ability to store 
vitamin B, 

Experiments with two metliods for the study of vitamin B, H. O. Shxs- 
MAN and H, BneewoBTH (Jour. Amer^ Chem. Boo., 45 (1923), No. 11, pp. 9719^ 
271B)r-^A comparismi is r^por^l of the reliability of the gravimetric yeast* 
growth method of WIBiams (B, 8, R*, 48, p* 014) and the rat-growth method for 
the quantitative study of the gtowth-piow vitamin B, lb 

^ the meperiinents ddm-mllk povrdmr was used as fhe source of vitamin 18;* 
Ihe yeast-yrowih studies patallel 1)^ made with iiiedlum4’J!e^ 
miihu^4^yeiurtHhi^ powder, and mMlu^4*ihilk powder, and the 
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yeftSt growth due to the milk powder was calculated by subtracting the increase 
in weight in the two control tests from the gross weight in each test The 
average results of 200 quantitative ti^s by this method are reported, with 
calculations of the probable errors* The latter were in all cases less than 
2 per emit and in most cases less than 1 per cent of the numerical values. 

The acceleration of the growth of the yeast as the result of the addition of 
the milk powder increased with Increasing amounts of milk up to about 0,4 
gm. This amount was used in a further study of the effect of heat upon 
vitamin B, but the results obtained by heating the milk at 100® for from 12 to 
48 hours varied too little to warrant any conclusions as to the possible heat 
destruction of vitamin B at this temperature. ^ 

Since the method employed is open to the objection that the increased growth 
of yeast resulting from tlie addition of the milk may have been due to the 
introduction of other substances favorable to the growth of yeast, an attempt 
was made to use the more complete medium of Fulmer, Nelson, and Sherwood 
(E. S. R., 45, p. 565), but this method did not prove adaptable to gravimetric 
measurement. 

In the rat-growth experiments the skim-milk powder, unheated and heated 
at 100* for varying periods of time, was fed at a 40 per cent level in a diet 
consisting otherwise of starch 50, butter fat 9, and sodium chlorld 1 per cent. 
In all cases the rats were from 28 to 30 days old at the beginning of the 
experiment and were grouped ns closely as possible in size and distribution 
of sexes. Tlie animals were weighed weekly and the feeding trials continued 
for eight weeks. The experiments were carried out in three series, (1) In the 
autumn of 1920, (2) In the summer of 1921, and (3) In the autumn of 1921. 
The number of rats, average gain In grams, and probable error for each series 
were as follows: 11, 125, and ±4; 39, 92, and ±2.2; and 14, 99, and ±2.9. 

In the experiments in which heated milk was used there was a decrease In 
the food consumption, accompanied by slow’er growth, with Increasing periods 
of heating. The authors are inclined to attribute the decreased intake of food, 
in part at least, to the cooked flavor of the heated milk rather than to a 
lowered vitamin content of the milk. In experiments rei)orted in the following 
paper under more perfectly controlled heat treatment the flavor of the milk 
was not changed, the food was eaten more uniformly, and the differences in 
gain in weight disappeared. 

T!)e general conclusion drawn is that while the rat-growth method involves 
somewhat larger probable errors than the gravimetric yeast-growth method 
as here used, the results can be Interpreted in terms of vitamin B with much 
greater certainty and we, therefore, consider the use of the growing rat to be 
the preferable method.” 

A quantitative study of the destruction of vitamin B by heat, H. C. 
Sheehan and M. R. Geose {Jour, .Imer, Vhem, iSfoc., 4^ (I92S)t No, /I, pp, 2728- 
2728, ftffi, 8).—^Thls Investigation was conducted along the same general plan 
ns that of the previous study, using the Juice of canned tomatoes as the 
source of vitamin B, 

A preliminary study of the content of vitamin B In unheated tomato Juice 
flowed that 10 cc. daily was about as much as the animals would consume, 
and that this was not sufllcient for normal growth. For this reason a dosage 
giving approximate maintenance was selected as the best level of feeding. This 
proved to be between 4 and 5 cc. of nnheated Juice. The amounts were then 
determined of the Juice heated for 4 hours at varying temperatures which 
would giye the same growth curves as the 4 cc. of unheated juice, and from 
tlHM results the percmitage heat destruction at the varying temperatures was 
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catettlated. These were fdaod to he at 100** 20 per oeht, at HO"* 88, at 120*^ 47, 
and at ISO* 55 per c^t 

** These figures estahUhh a low temperature codficient of heat destruetk>n as 
one of the diaracteristtos of vitamin B, a property possessed also by vitamin 
0, as shown by the previous experiments of Delf and of La Mer, Campbell, and 
Sherman [R S. E., 46, p. 865]. For an increase of 10* in the temperature 
range of 100 to 180*, the rate of heat destruction of vitamin B in solutions 
sa<di as here studied is increased only 1.8-1.4-fold, as compared with a 2- 
fold Increase in most chemical reactions.** « 

It la pointed out in conclusion that there was no indication of an increased 
temperature coefficient at temperatures around 120*, and that in this respect 
the heat destruction of the vitamin does not resemble the heat coagulation of 
typical proteins nor the heat destruction of typical enzyms. 

Bo cookliig methods affect vttamiiie content of peas? (Wiaconsin Sta. 
Bui, S62 pp. 89, 91),^A brief report is given of studies conducted by 

H. T. Parsons on the vitamin B content of early June peas prepared in various 
waya Peas canned by the regular canning process, while not valueless as a 
source of vitamin B, contained a smaller amount of this vitamin than the 
same variety cooked by steaming and subsequently dried. The Juice of the 
canned peas was not rich enough in vitamin B to account for the difference. 

Vitamlii C in canned foods, W. H. Eddy and E. F. Kohman (/ndus. and 
Bngin. Chem,, IS {1924), No, 1, pp. $2, 5S, fig. i).—This is a report of the first 
of a series of studies undertake to determine the extent of the destruction of 
vitamin C in commercial canning processes. Cabbage was canned*in No. 2 
cans by tbe ordinary commercial method, with different times and temi>eratnre8 
of processiiig, and the contents then used in feeding tests on guinea pigs ac¬ 
cording to the method established by Sherman, La Mer, and Campbell (E. S. R., 
46, p. 865). As controls, one group of guinea pigs received the basal diet alone 
and another the basal diet with 1 gm. of raw cabbage daily. The former died 
in about 80 days, and the latter grew normally and was sUll free from scurvy 
at the end of 80 days. It is noted, however, that animals receiving raw cabbage 
which had be^ stored for about 6 weeks were no longer protected against 
scurvy, thus pointing to a destruction of vitamin C on storage. As an addi¬ 
tional control the growth curves are given of a group of guinea pigs receiving 
20 gm. daily of cabbage cooked in an open kettle for 45 minutes at 100* C. 
As noted in a previous paper by Eddy et aL (E. S. R., 47, p. 466), 20 gm. was 
the minimum amount for protection in the case of cabbage thus cooked. 

Of the canned cabbage, the animals were first fed 40, 80, and 20 gm. daily. 
Weighed on the raw basis, these amounts all proved in coccess of the amount 
needed for protection, and at the end of 40 days the 40 gm. series was changed 
to 15 gm. At the end of 80 days all of the animals were growing actively, and 
tlmre was no evideice of scurvy on atttop(iy. 

In a second series of experiments 5,10, and 15 gm. amounts dally of cabbage 
processed 60 minutes at 100*, 45 minutes at 115*, and 80 minutes at 126* were 
used. At the end of 46 days growth was still normal, and the auto|M4ed animals 
flbowed no trace of scurvy. 

In the final series 2, 4, and 8 gm. amounts of cabbage processed 80 miiifitee 
at 115* and 80 minutes at 100* were used In this series 2 gm. proved Inade¬ 
quate, 4 gm. dose to the protective Umlt, and 8 gm, eomplelely protective. 

These results are thought to justH^ the feeding of canned cabbage as 
ginnitgirbutlc on a ratio dP 4:1 d! raw 

eablMiie rteh In yttaudni, 11 R SoRHAn (Odiinar, 

24),^A popular dliKmsdon of 11^ investlgailon noted 
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UHe «cld imd alUuitoia metabolism in avitaminosis Ctrans. title], A. 
Aoacbx (BlooAem. ZtMthr.f 14$ ilHS), No, 5-6, pp. 40^-422, fig9* 5).—Metabo¬ 
lism escperiments were conducted on three dogs to determine whether there are 
any changes in the ontput of uric acid and of allantoln on a vitamin-free diet 
No great distnt^ances in the allantoln metabolism were noted. The excretion 
of nric acid, while irregular, tended to increase with prolonged feeding on the 
vitamin-deficient diet This is thought to point to disturbances In the endog- 
enoQS pnrin metabolism and to an increased consumption of nucleins in the 
later stages of avitaminosis. 

The elfects of vitamin deficient diets on rats, with special reference to 
the motor functions of the intestinal tract in vivo and in vitro, L. Gboss 
{Jtmr, Path, and Boot, 27 (1924), No. i, pp. £7-56, ftps. -J).—The main object of 
this investigation was to determine whether or not pure vitamin deficiencies 
can be a source of intestinal stasis. Incidentally observations were made on 
the general anatomical changes resulting from vitamin deficiencies. The diets 
used and many of the experimental rats were the same as In the prevlonsly 
reported study of the effect of vitamin-deficient diets on the adrenalin equi¬ 
librium in the lK>dy (E. S. K., 50, p. 068). As in the earlier study, the animals 
were examined before the final stages of avitaminosis in order to avoid the 
complicating effects of the last stages of inanition. 

Observations were first made on the gross and microscopic findings in various 
organs of 48 apparently normal rats. Although none of these animals, with the 
exception of 2 which deveIope<i mastoiditis, showed clinical evidence of mor¬ 
bidity, there was evidence on autopsy of gross Inflammation of the lungs in 31 
per cent and moderate variations in size In the thyroid, liver, spleen, and 
thymus. Microscopically there was evidenc^e of acute inflammatory lesions of 
the thyroid in 4 per cent, of the lungs in 65 per cent, of the livers In 23 per 
cent, of the pancreas In 5 per cent, and of the ileocecal glands of the intestines 
in 61 per cent of the animals examined. Slight abnormalities in the testes and 
ovaries were noticed in many cases. These findings are thought to emphasize 
the necessity of making a preliminary study of controls before drawing con¬ 
clusions concerning the changes in animals on deficient diets. 

On the vitamin-deficient diets the 19 rats feil on the A-deficient diet showed 
no clinical evidences of deficiency for about 4 weeks, when many of them 
became affected with colda At about the same time there was a drop in 
weight. The 84 rats on the B-deficient diet showed the usual clinical symptoms 
of loss of appetite and weight and decline in temperature, followed by weakness 
and Incoordination of the Ilmba The 20 rats on the C-deflcient diet showed 
no clinical symptoms beyond an elevation in temperature, with slight loss In 
weight after the first few weeka The length of time the animals were k^t 
on these diets was about 6 weeks for the A-, 5 for the B-, and 7 for the 
Odeficient diets. 

The gross observations made on tlie various organs at tlie close of the 
experiment showed the same variability as in the normal animals with respect 
to the thyroid, heart, kidney, and striated muscle. The livers of the animals 
m the B-defideit diet showed slight, and the thymus marked, atrophy. The 
igdeen appeared atrophied in a number of cases on all diets, most notably on 
the diet deficient in vl^mln B. The lungs showed gross lesions in 63 per cent 
of the 23 per cent of the B-, and 42 per cent of the O-defident animals. 
Skiliurged letro-lleocecnl glands were found in 37 per cent of the ccmtrol, 28 
ppat cent of the A-, 88 per emit of B-, and 20 per cent of the C-deficient 
antmabi. Aside from more gas In the intestines of the vitamin A-d^dent 
inSbetOA differences between the normal and vitamln- 

delhdent .animals in the gross appearance of the alimentary tract 
0888-24-6 



464 SXI^mMBKT STATXOK SBC0BD. CTotSt 

Ob microscopic examinaticb the rats o& the AHleflcient illet allowed aome 
form of long lesion in every case, with acute lesions in 74 per cent, conges¬ 
tion of the liver and kidneys, slight almoriDalities in the spleen, and atrophy 
of the testes in 60 per cent, and degeneration of the Oraaftan follicles the 
ovary in 80 per cent The intestines showed no marked changes. 

In the rats on the &4eflcient diet the thyroid glands showed on microscopic 
examination some irregularity In cell arrangement tiie liver a hyalin appear¬ 
ance of the cells, the kidney cloudy swelling, the spleen bloody atrophy, 
the pancreas increased incidence of vacuolation, snd the testes atropjiy In 
61 per cent, and the ovaries degeneration of the follieles in 75 per cent 
The microscopic changes noted follovdng 0 dedcieney were vacuolation of the 
pancreas in 43 per cent, atrophy of the testes in 50 per cent, and degeneration 
of the Graafian^ follicles of the ovary in 75 per cent 
The effects of vitamin-deficient diets on the motor function of the Intestinal 
tract were studied by the simple means of feeding 1 gm. of the diet in question 
with 5 mg. of finely divided animal charcoal, placing the animals in a specially 
designed metabolism apparatus which automatically times and separates the 
excreta, and noting the length of time necessary for the first appearance and 
disappearance of charcoal in the feces. The experiments with the vitamin- 
deficient diets were preceded and followed by control experiments on normal 
diets. The average time taken for the charcoal to appear was 10 hours for 
all the diets, while the time takmi to disappear was increased In some cases 
to 16 days on the B-deficient diet. This time could be shortened by the admin¬ 
istration of marmite or other substances containing vitamin B. This Is thought 
to prove that vitamin B Is essential for the maintenance of the normal motor 
functioning of the intestines and to suggest that the well-known laxative action 
of yeast is due to its content of vitamin B, Lack of vitamin A on the contrary 
shortaned considerably the time required for the disappearance of the charcoal 
The effects of vitamin 0 deficiency were not studied. 

An attempt was also made to determine whether tliere was any difference 
between the work done by the Isolated Intestine from the vitamin-deficient 
rats and that from normal controls by means of tracing the rhythmic move¬ 
ment in Tyrode*8 solution at 38* 0. of slips of Intestine taken immediately 
after death and kept on ice until used. The work done was calculated from a 
formula involving the weight of the rat The results as thus calculated are 
thought to indicate that ** vitamin deficiencies on the whole diminish this 
power in the first part of the small Intestine and alter the relations of the 
dynamic gradient This must be an index of either atrophy or other qualL 
tative changes in the muscular or neuromuscular apparatus.’* 

The author states in conclttsion that whether vitamin deficiencies play a 
rOle as an etloli^cal factor of some forms of intestinal stasis in everyday 
life is not a mattei^ which I desire to discuss here. Personally, I am inclined 
to believe that they do, and suffident evidence has been produced In this paper 
to make the ccmsideration of vitamlu B defldency an important fhctor in 
the prevefiti<m of tliis eonditiim, espedally sinoe more attentimi is beliig 
paid to vitamins A and 0 as etiologleal of morbid conditions met with 

in leveryday life. If it diould turn out that the present eo-cafied vitamtn II 
correeponds to more than one fhdor, as has recently been sumested by a nuhi* 
bar of observers, I dmnot preset In udildi faetor the * antistasls* denia&t wlil 
'bji'^feimd.” 

fdiarimmologiesl aetleii of itte aedve 

oil, T. F. rnvem and H Umrnrn (dod. 

inra 4, ppxm m that 

m the fihem»m->Pappeiihaiteer iidi:etaprodttdiif did; S4 gavd hi 
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tktoAm A pH raltie of 7.4 to 8, but that when tbe same rats were gtren the 
active prtndple of cod liver oil prepared as previously described (B. 8. K., 
40, p. 60$), or cod liver oil Itself, the reaction of the feces changed in a fSew 
days to the acid side (pH 6.2 to 5-7). CJontrols with cottonseed oil had no 
such effect, nor had the subcutaneous injection of the active principle in 
glyceroi or olive oil. 

Similar evidence was obtained that the rickets-curing effect of light is asso¬ 
ciated with an increase in H-ion concentration of the gastrointestinal tract 
Rats on diet 84 exposed to a moderate amount of sunlight gave a feces reaction 
of about pH 6.7, while others in which rickets had been completely prevented 
by treatm^t with the mercury vapor lamp had a feces reaction of about 
pH 6.4. 

On the effect of hematoporphyiin on the deposition of calcinm in the 
bones of rachitic rats, B. 0- vai? LsEBstTM (Jour. Biol Chenu, 58 (1924), Vo, 
H, pp, 8S$--844f ^)*—As demonstrated by the line test described by McCol¬ 

lum (B. S. Rm 47, p. 566), the injection into rachitic rats of the light-sensitiz¬ 
ing substance hematoporphyrln is followed by a more rapid deposit of calcum 
in the metaphysis. 

Studies of diabetes mellitus.——I, Respiratory exchange following the 
ingestion of glncose, glycerol, calcium hexose phosphate, and calcinm 
glycerophosphate, W. 8. McCann and R. R. Hannon (Bui Johns Hopkins 
Hosp,, 54 (1925), Vo, 585, pp, 75-80).—This paper reports the results of a com¬ 
parative study of the effects on the respiratory exchange in normal and dia¬ 
betic subjects of the ingestion of glucose and of the calcium hexose phosphoric 
ester, and a similar comparison of glycerol and the glycerophosphates of cal¬ 
cium and sodium. The determinations were made in the morning b<jfore break¬ 
fast Observatioxis of the basal respiratory exchange were first made, and 
the subjects were then given the material under investigation in a cup of Kaffee 
Hag. The respiratory exchange was observed from 40 to 50 minutes and 
again from 100 to 140 minutes after the ingestion of the various substances. 

Two types of response to the ingestion of glucose were observed in the dia¬ 
betic subjects, a decrease and an increase in the respiratory quotient. The 
subjects of the first type responded readily to treatment, while those of the 
second did not respond to treatment with a maintenance diet low in protein 
and balanced as to ketogenic and antiketogenic factors. Similar changes in the 
respiratory quotients of the diabetic subjects who ingested glycerol were ob¬ 
tained, but iu normal subjects there was no parallelism between the effects 
of glycerol and giucose. 

In the diabetic subjects of the first type, hexose from the phosphoric ester 
was oxidized more readily than glucose. Hexose phosphate ingestion caused 
a steady rise in respiratory quotient in both diabetic and normal subjects. 

The effect of the ingestion of calcium glycerophosphate was variable, but 
In three diabetic subjects of the first type the respiratory quotients rose more 
readily than when glycerol was taken alone. 

The difference in results obtained with glucose is thought to indicate that 
there are ditteemt types of diabetes correexx>nding to different mechanisms at 
fhnit, 

CWsAoid oiieidm Ketosis and the respiratory exchange 

In B, I^oraidson and W. 8. Ladu (Jour, Biol Ohern,, SB {1924h 

Ko. 8, pp; 954^458^ /Ipa continuation of the series of studies pre- 

vloisdy 1^^ (K S. B., 50, p. 766) Is concerned chiefly with the following 
qpeetbiis: (1) in what proportions must foodstuffs be oxidized by the diabetic 
qrte to prevent ketosis? (2) To what extent is ketosis affected by 
Ih the diet? (8) Whst is the effect of fasting on ketosis and on the 
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carbohydrate metabolism? The calorimetric data were obtained by the method 
described in the previous paper on nine diabetic subjects whose case histories 
are given. 

The fatty acid*glQcose ratio calculated from the data obtained with the 
respiration calorimeter was parallel with the excretion of acetone bodies. The 
threshold ef ketosis, which is defined as the excretion in the urine in 24 hours 
of 1 gm. or more of acetone bodies expressed as acetone, was found near a 
ratio of 1.5:1, which corresponds theoretically to the presence during oxida¬ 
tion of one molecule of keto-acid for every molecule of glucose. An explana¬ 
tion of the fact that diabetic patients are sometimes able to take diets con¬ 
taining a larger proportion of ketogenic substances than called for by this 
ratio wltiiout developing ketosis is furnished by some of the data reported, 
which indicate that in such circumstances more fat is ingested than is 
actually oxidized. This shows that the diet can not always be relied upon as 
a basis for calculating the ketogenic balance. 

The fall in ketosis sometimes following fasting is explained as being due pri¬ 
marily to a decrease in the total metabolism, with a consequent diminution in 
the metabolism of fat and protein. 

Some changes in the composition of blood due to the injection of in¬ 
sulin, A. P. Bbigos, I. Koechio, K. A. Doisy, and C. J. Webkk {Jour, Biol, 
Chem,, 58 {19B4)f S, pp, 721-750, fig, 1).—Analyses are reported of the blood 
of dogs before the injection of insulin, during the period of depression follow¬ 
ing large doses of insulin, and during the hyi>erlrritable stage, but before the 
onset of convulsions. The determinations included lactic acid by tlfe Clausen 
method (E. S. R., 47, p. 716), glucose by the Shaffer and Hartmann method 
(B. S. R., 45, p. Ill), carbon dioxid and oxygen by the Van Slyke and Stadie 
method, and inorganic elements in the blood plasma by the Briggs method 
(B. S. R., 50, p. 615). 

Insulin was found to cause a decrease in the concentration of glucose, in¬ 
organic phosphate, and potassium in the blood, with an increase in lactic 
acid. This is thought to indicate that Insulin infiuences the reversible reaction 
gluco8e;=±lactlc acid in the direction of lactic acid, and that glucose is formed 
in diabetic animals because of the absence of this infiuence. 

Diabetes and insulin, J. A. Nixon (Brit. Med. Jour., No, SB89 (19B4), pp. 
5S^5 ).—^This paper deals largely with tlie dietary control of diabetes in con¬ 
nection with the use of insulin. A working basis for the diets recommended 
is Woodyatt*8 basal requirement diet. Tables are given of the amounts of 
different foods that can be used in the various groups. Specimen 1,680 calorie 
diets and a list of vegetables in the 5 and 10 per cent group are included. 

The diabetic diet, W. T. V£auoban] (Jour. LaJ>. and CUn. Med.^ 7 (i922), 
No. 11, pp. 554^700).—An editorial discussion of the theories involved In the 
various dietary treitments of diabetes. 

AKDCAI PBODVCTIOir. 

The relation of vitamins to disease resistance {Iowa 8ta. Bpt. 1225, p. 
55).—The results of experiments with rats, rabbits, guinea pigs, and idgeons 
indicate that the resistance of rats, rabbits, and pigeons to anthrax and ptieu- 
monia Infections is lowered when they are receiving vitamin A or vitamin B 
d^cient rations. Similar results were found with guinea pigs in the case of 
vltomin 0 deficiencies. Vitamin deficiency does not seem to injure the media¬ 
nt elaborating antibodies, but there is a marked drop in body teinperatiire* 
fpilowed by subnormal phagocytic activity. 

Tlw d^denciea of whqto a«ts (Ohio Bta. But. m (im), pp. 47. 
MUtrttloB fltndlee of whole oatis by means of rats Indicated (Imt this grain t* 
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deUcieat in minerals, essential proteins, and vitamin A. Supplementing oats 
with tankage and fish meal supplied the minerals and proteins, but for normal 
growth it is still necessary to supply vitamin A by means of such materials as 
cod liver oil or alfalfa leaves. Soy beans were also found to supply the 
deficient proteina 

Digestion experiments with oat by-products and other feeds, G. S. Fbaps 
(Te^as Sta, Bui. S15 (1924), pp. S~12, fig. 1). —The composition, coefficients of 
digestibility, and productive values are given for the 12 feeds listed In the 
table below, which were determined by the method described in Bulletin 185 
(B. S. R., 85, p. 561). 

Vompoiition and digestibility of various feeds. 


KwhI. 


Alfalfa meal. 

Do. 

c:omoob8. 

Do. 

CotUmseed halls. 

Cottonseed meal fed 

with alfalfa. 

Cottonseed meal fed 

with hulls. 

Kafir head stems. 

Mesquite beans. 

Oats, low srode. 

Oat null oUppings.... 

Do. 

Oak leaves, live oak.. 
Oatmeal by-products. 

Rioe bran. 

Rloe pbltsh. 


Composition. , ('oefficicnt of digestibility. 










Pro- 



i 

1 





due- 

Water. 

Pro¬ 

tein. 

Crude| 
flb«r.| 

Ether; N-free 
ex- i ex¬ 
tract. 1 tract. 

Ash. 1 1 

Ether 

ex¬ 

tract. 

Crude 

fiber. 

. 

N-freo 

ex¬ 

tract. 

live 

value. 

Perct. 

Per ct. 

Peret, 1 

Perct.\ Peret. 

Perci. 1 Peru. 

Peret. 

Peru. 

Peru. 

Therms. 

7.82 

17.10 

22.76 1 

1.84 ; 41.00 

0.39 ; 74.00 

20.10 

4110 i 73.70 

4104 

6.85 

iao8 

36.0(i ! 

1.67 i 38.82 

162 i 71.10 

5160 

40.50 

6120 

35.65 

6.41 

3.25 

34.03 

. 33 1 .53.31 

1.77 . 

1.40 

62.40 

4160 

2155 

8.30 

2.00 

34.26 i 

.30 i 52.71 

1.53 . 

50.10 

5140 

48.70 

27.87 

8.78 

3.42 

48.60 

.68 1 36.16 

j 

2.36 . 

92.90 

52.50 

71.02 

26.97 

6.33 

42.07 

11.52 

6.62 ; 26.37 

110 8165 

100.00; 

38.32 

7115 

7177 

6.33 

42.07 

11.52 I 

6.62 i 26.37 

6.10 ‘ 7130 

04.70 i 

5150 

5130 

62.04 

1 8.02 

6.73 

10.61 ; 

.99 5172 

7.03 2118 

52.90 

3111 

5140 

3116 

6.30 

12.80 

27,40 t 

1.92 47.62 

4.70 i 9141 

9130 1 

58.00 

81.29 

67.79 

1 8.63 

11.14 

iao2; 

4.61 54.96 

184 1 71.00 

92.40 

6150 

82.00 

6177 

8.06 

a 75 

24.39 ; 

2.34 4127 

1120 i 30.51 

7135 

55.80 

57.59 

32.30 

7.40 

a 70 

24.66 1 

2.46 41 74 

1104 t 37.63 i 

77.40 1 

5100 

61.26 

3130 

1 0.23 

0.28 

20.03 > 

2.66 45.30 

160 . 

20.70 

1142 

2190 


! 6.0B 

a46 

3180 1 

1.89 I 5187 i 

181 1 6198 

82.75 

29.63 

! 40.64 

20.80 

1 7.60 

13.21 

1191 ! 

1186.37.64 1 

11.78 } 7120 ; 

80.04 

32.31 

i 6132 

6165 

8.66 

1142 

178 ! 

0.42 ! 59.92 

3.85 ; 75.00 * 

8121 

120 

' 04.32 

02.24 


Experiments with silage (lVi^^c*on«in Sta. Bui, 362 (1924), PP- 75, 76).— 
Moldy silage has been found to be due to the ensiling of too ripe crops which 
ai*e not sufficiently packed. The oxygen is not taken up quickly enough by 
respiration of the plant tissues to prevent the growth of molds. 

In a silage fermentation test by £. G. Hastings, E. B. Fred, and W. H. 
Peterson, it was found that the oxygen was nearly all consumed within two 
or three houra There was a cori'espoudiug increase in the carbon dioxid, 
which is gradually r^laced by nitrogen as the oxygen is removed from the 
normal air by the growth of the molds on the surface. 

The pr^ratioQ of alfalfa silage according to the method of Samarani 
(K. 8. R. 47, p, 865) was investigated by Fred and Peterson with fairly satis- 
fketory results. The material, which was dried to a 30 to 40 per cent water 
content, was tightly packed and heavily weighted in a slio. It was found that 
the sU^ produced was of a brownish-green color, having a pleasant odor 
and b^ng readily eaten by cattle. The essentials for the successful production 
of silage by tbls method seemed to be the reduction of water to prevent bacterial 
growth, and the retention of sufficient living tissue to remove the oxygen. 

InipeetlOB of feeds, J. B. Shitb and W. L. Auaus {Rhode Islmnd 8ta. Ann! 
Feed Citro^ ift|, pp, it).«-Tlil8 is the usual report of feeding stulfk lniGq;>ection8 
(fit 8. R., 4b, p. 870), gtviMg the guaranteed and found protein and fkt content 
of the feed officially analysed. 
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FaUenlng tteers in the Corn Belt, W. H. Bla.ck ((/. S. DepU Agr,^ Fa/nr^ 
erF BuL 1S8$ (1924)9 PP» 11+18, figs. 7).—This is a practical dlscussloa of the 
recommended methods of fattening steers in the Com Beltt with brief sum¬ 
maries of the results of some cooperative feeding experiments. 

Protei]i supplements and roughages for fattening two-jrear-old steers 
(Iowa 8ta. Rpt. 1928, pp. 22, 28).’—The comparative feeding values of 1.5 or 
8 lbs. daily per steer of linseed-oil meal and cottonseed meal and the addition 
of com silage to a ration of shelled corn and red clover were investigated, using 
10 lots of 2-year-old steers each. The lots receiving for 120 days com, ^clover 
hay, and block salt, with and without com silage, made average dally* gains 
of 2.4 and 2.3 lb& per steer, but tlie cost of gain was somewhat reduced by 
com silage. The linseed-meal groups made better gains than the cottonseed- 
meal lots and sold for the highest price per pound, the one receiving 1.5 lbs. 
per steer proving to be tlie most profitable of uny lot. 

Alfalfa versus clover hay for fattening cattle (Wisconsin Sta. Bui. 3$2 
(1924), PP- 100, 101 ).—In comparing the feeding value of alfalfa and clover 
hay for fattening cattle, two lots of 10 2-year-oId Hereford steers were selected 
for a 120-day test. The rations were so balanced as to supply an equal amount 
of digestible nutrients, the one lot receiving 6 lbs. of red clover hay, 9.3 lbs. 
of ear com, 27 lbs. of corn silage, and 1.4 lbs. of cottonseed meal. The other 
lot received 6 lbs. of alfalfa hay, 27 lbs. of corn silage, 10 lbs. of ear corn, 
and 0.8 lb. of cottonseed meal. The alfalfa-fed steers made average daily 
gains of 2.26 lbs. per head, while those fed clover gained only 1.88 lbs. per 
head. The finish of the alfalfa steers was also better. 

Relative value of wholemilk, skimmllk, and skimmilk powder for 
growth of cattle, and the best grains to supplement each as indicated by 
the selections made by the vartons calves, T. M. Olson (South Dakota Bta. 
Rpt, 1928, pp. 15, 16 ).—^Four calves were selected for this test They were 
each given different grains and alfalfa hay in separate compartments of a 
self-feeder . The results of the experiment indicated that the calves ate too 
much of the high protein feeds for best development or economical growth. 

Minerals for baby beeves (Ohio Sta. Bui. 878 (1928), p. 56 ).—^Minerals 
added to a ration of alfalfa hay, corn silage, corn, and oil meal did not 
increase the gains made by baby beeves, but body measurements at the end 
of the 11 months’ test indicated a greater body growth in the mineral fed 
groups. 

Wintering beef cows (Ohio Sta. Bui. 878 (1928), p. 57 ).—continuation of 
this experiment (E. S. B., 48, p. 664) again indicated the superiority of corn 
silage over com stover or stover silage, even when sufficient grain was sup¬ 
plied to make up for the com which had i)een removed from the stover. 

Range cow supplemental feeding experiment (New Mexico Sta. Rpt. 1928, 
pp. 45-47, fig. i).-rln comparing supplemental feeds to pasture for range 
cows, 6 lots of 6 cows each received the following rations: Lot A ground 
com, lot B cottonseed cake, lot C ipround com and cottonseed cake equal 
parts, lot D whole com, lot E cotton seed, and lot F 2 parts cotton seed to 
1 part of gronnd com. Lots A, B, G, and D were fed equal amounts, while lot 
E seeeived an average of 1.656 and lot F 1.89B times as much as the llret 4 
lota. l%e cows were k^t near maintenance, and no ooncluslcms as to the food* 

values of the raticma were drawn, but records of the first and last 10 cows 
ghlag out to pasture were kept, with the following average for the percentages 
of the first 10 out in each lot: E 26.4, D 2L60, A 19.09, F 14.55, B 1A55, and € 
pox cent The average percentages from each lot makhig up tlie last 16 
ouit were E 7.42, D 9.48, A 9.8, F 22.18, B 2a75, and C 80.25 per cent 
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wintering the pregnant ewe {Iowa 8ta. RpU 1983, pp. 87, 88) •—A con* 
tinuation of this experiment (E. S. R., 40, p. 773), In which the addition of 
potaesiuin chlorid to the ration of ewes was studied, showed that the lot re¬ 
ceiving ^ oz. per ewe daily made average daily gains of 0.362 lb. as compared 
with 0.27 lb. by the check lot. The salt consumption of the lots receiving % 
und 1 oz. of KOI was much reduced, but these lots apparently produced the 
strongest lambs. 

Soy bean hay and seed In rations for sheep and lambs {Ohio 8ta. Bui, 378 
{1983), p, 58).—Soy bean bay has been found practically equal to alfalfa hay 
in rations containing com, linseed meal, and corn silage, for Merino ewea 
Slightly more of the soy bean hay was refused, however, due to the coarser 
stems. 

The results of another trial indicated that ground soy beans may replace 
linseed meal as a protein supplement to corn, alfalfa hay, and corn silage for 
fattening lamba Ck)ar8ely ground soy beans were better than whole soy beans. 

[Swine feeding experiments at the Ohio Station] {Ohio 8ta, Bui, 373 
(1983), pp, 55-52).—Feeding cxi)eriments with swine Include the following: 

Minerals in the ration for swine, —^The rate of gain of pigs on rape pasture 
receiving a ration of corn, ground soy beans, and salt was Increased from 1.13 
to 1.21 lbs. per day by the addition of finely ground limestone to the ration. 

In two other exi)eriment8 a mixture of equal parts of salt, limestone, and 
bone meal proved more efficient than other mixtures in which one or more of 
these ingredients were omitted from tlie ration. The use of the minerals also 
developed stronger pasterns. 

Alfalfa and limestone with corn and tankape for swine, —The addition of 3 
per cent alfalfa or 1.5 per cent of limestone to the standard corn and tankage 
ration for fattening hogs increased the rate of gain. 

Hogging down com and soy hams, —In continuing the hogging down tests 
noted (E. S. li. 49, p. 372), pigs hogging down corn and late maturing soy beans 
gained more rapidly than those hogging down corn and early maturing soy 
beans. 

In another experiment, pigs hogging down corn containing different supple¬ 
mentary crops and receiving tankage made average dally gains as follows: Soy 
beaus and rape 1.8 lbs., soy beans 1.5, corn alone 1.73, rai^e 1.58, and an early 
variety of com only 1.4 lbs. Harvested new corn produced gains of 1.98 lbs. 
Other lots receiving no tankage but with soy beans and rape, respectively, in 
the corn made gains of 1.02 and 1.15 lbs. 

[Swine feeding experiments at the Wisconsin Station] {Wisconsin 8ta, 
Bui, 368 (1984), pp. 88, 89, i5i-i55).—Several experiments dealing with swine 
feeding have been reported. 

Prevention of rickets in swine, —^Experiments by E. B, Hart and H. Steen* 
bock have indicated that floats, steamed bone meal, and calcium carbonate are 
equally good as sources of calcium to prevent rickets provided the antirachitic 
vitamin is present Twenty oc. of cod liver oil per week has been found suf¬ 
ficient to protect against the development of rickets, but there is some difference 
In the potency of cod liver oils. In these experiments the Inorganic phosphorus 
content of the blood has been found unsatisfactory as an index of rickets; in¬ 
dividuals having over 5 mg. per 100 cc. of serum have been in a state of total 
collapse, 

/iioreasitip egleienop of ewine rations.'—Jn experiments to compare differedt 
ratimis for fattening ewine on pasture, F. B. Morrison and J. M. Fargo found 
In three triale that pigs gained an average of 1.17 its. per head dally when re- 
cel^lfig com and linseed meal and required 420 lbs. of concentrates per 100 lbs. 
of gain. When tankage was fed as the supplement to corn, the average daily 
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gains were 1.34 lbs. and only 393 lbs. of feed were required per 100 lbs. of 
gain. In five farther experiments, pigs receiving a mixture of half tankage and 
half linseed meal as a supplement to com and pasture gained an average of 
1.43 Iba per head daily, requiring 870 lbs. of feed per 100 lbs. of gain. For 
winter feeding in dry lot the mixture of linseed meal and tankage was not so 
efficient. In eight experiments a mixture of 50 lbs. of tankage, 25 Iba of linseed 
meal, and 25 Iba of chopped alfalfa as a supplement to yellow corn produced 
gains of 1.16 Iba per day, while those receiving corn and tankage gained only 
0.97 lb. and required 20 Iba more feed per 100 lbs. of gain. A mixture pf com 
germ meal and tankage was less efficient as a supplement to corn for pigs on 
pasture than linseed meal and tankage. 

Rations for brood sows, —In experiments by Morrison, Q. Bohstedt, and 
Fargo rations of ear corn, alfalfa hay, and 0.3 lb. tankage per head daily 
were compared with a concentrated mixture of 35 parts of ground corn, 30 parts 
of ground oats, 30 parts of wheat middlings, and 5 parts of tankage for gilts. 
The gilts required 5.5 lbs. of the mixture daily to make gains of about 0.9 
lb., while slightly larger gains were made on a ration of 4.5 lbs. shelled corn, 
0.8 lb. of tankage, and 0.4 lb. of alfalfa hay. The farrowing results were also 
a little better on the latter ration. Gilts fed 0.83 lb. of tankage per head 
daily in addition to alfalfa hay and ear corn made larger gains during four 
winters than gilts receiving alfalfa bay and corn only, and the pigs were 
heavier and more vigorous. The alfalfa and com ration was, however, quite 
satisfactory. In four winters’ experiments no advantage was shown by the 
addition of sugar mangels or yellow carrots to rations of corn, tahkage, and 
alfalfa or clover hay and a grain mixture for young or old sows. 

Do brood sows fed good rations need mineral supplements f —In two years’ 
experiments by Morrison and Fargo to study the value of adding minerals 
to the rations of gilts, three lots of 12 pigs each the first year and 10 the 
second year were selected and fed on well balanced mixtures of corn, oats, 
wheat middlings, linseed meal, tankage, and salt, with alfalfa pasture the 
first year and blue grass pasture tlie second year. Lots 2 and 3 received 
in addition 2 lbs. of steamed bone meal and ground limestone, respectively, 
per 100 lb& of the grain mixture. No advantage in gains or economy of 
growth was shown during the winter or summer from adding the minerals, 
nor were the pigs produced by the lots receiving the minerals any better. 

[Minerals for swine] (lotca 8ia, RpU 192S, pp, 23-Fr).—^Two experiments 
are reported dealing with the value of Including minerals in the rations of 
swine fattened on pasture and in dry lot. 

Feeding minerals to fattening pigs on blue grass, —In this experiment 12 
lots of spring pigs were self-fed shelled corn and hand-fed 0.3 lb. (increased 
after 100 days to 0.5 lb.), of a mixture of com oil cake meal, linseed oil meal, 
and meat meal tdnkage, 4:4:2, with access to blue grass pasture Five 
dilferent mineral mixtures were included in the supplemental feeds at the 
rate of 7 lbs. per 100 lbs. of feed. The time required to reach 225 lbs. in 
weight was determined. The two lots receiving no additional minerals gained 
0.84 and 0.89 lb. per day, while the lots receiving minerals gained from 1.29 to 
1.36 lbs. Apparently the minerals not only increased the rate of gain but 
reduced the amounts of feed required per unit of gain. 

Feeding minerals to fattening pigs in drp lot, —^Thls study lias been continued 
similar to that of the previous year (B. 8. R., 49, p. 774). Ten lots of 10 
pigs eadi were fed on the same rations except that the amounts of minerals 
sii^Ued were calculated on the basis of the content of common salt, 3 Ibn 
bdng suppli^ per 100 lbs. of supplemental feed. The mineral fed grott p i 
all made more rapid gains and required less feed per unit of gain than slthar 
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of the check groape. The simple mixture of common salt, bone meal, and 
limestone, eaual parts, gave good results, though the addition of wood ashes 
and sulphur prored of additional value. No particular advantage was evl> 
deuced by the addition of Glauber salts, Epsom salts, and copperas to a fairly 
complete mineral mixture. 

[Poultry investigations at the Iowa Station] (Iowa Sta, Rpt, 1923^ pp. 32- 
55, 44t 43 ),—^The investigations with poultry included both feeding and 

breeding experiments, some of which are continued from the previous year 
(E. S. K., 49, p. 777). 

Molt of hetM and its relatioti to egg production.—A detailed study of the 
relation of the time and manner of molting to egg production was made. Most 
high producers were fbund to begin their molt during October, November, or 
December and complete the molt in less time than was found to be the case 
with low producers. Man 3 » of the high producers do not molt all the flight 
feathers, while low producers may molt part of the fliglit feathers twice a year. 

Rations for starting chicks, —A more detailed report of the studies of the 
value of adding vitamin>rich feeds to the rations of baby chicks is noted on 
i)age 473. 

Comparison of dried huttermilkt fresh huttennUk, tankage, and meat scraps 
for taping hens. —Six lots of hens receiving a basal scratch grain, 2 parts whole 
com and 1 part oats, and a mash of equal i»art8 of ground com, ground oats, 
and flour middlings laid average numbers of eggs i)er year when receiving the 
following supplements to the mash: 20 per cent tankage 117.5, 21.8 per cent 
meat scrap 97.3, 15 i>€r cent dried buttermilk 119.8, 20 per cent meat scrap 
98.4, no supplement 43.2, and fresh buttermilk to drink instead of water 145.1 
eggs. Buttermilk produced the most eggs at the lowest cost when hens were 
forced to consume large amounts of it by not liaving other drink, but the tank- 
age is often more easily obtained. 

Values of dried, semisolid, and fresh buttermilk in crate-fattening poultry .— 
Dilutions of semisolid buttermilk of 1:4 and 1:5 produced more rapid and 
economical gains in crate-fattened poultry than dilutions of 1:3, 1:6, 1:7, 
or 1:8. 

Results of poultry-breeding efcperiments. —A study of the best portion of the 
year to trapnest to get an estimate of the annual production of pullets showed 
that witli Rhode Island Reds the trapnest records of July and August gave the 
highest correlation with annual production, 0.66. Though the con'elatiou was 
not as high, July and August was also the best time to select White Leghorns 
by trapnest records. Correlations between hatchabiiity of eggs and annual 
production were very low, —0.10 for Rhode Island Reds and —0.17 for White 
Leghorns, indicating that the best layers do not produce the best hatching eggs. 

[Poultry experlmeuts at the New Mexico Station] {New Mexico Sta. Rpt. 
i5i5, pp, Af* 2). —The following experiments in incubating and brooding 

chicks are reported: 

Incubation. —The necessity of having plenty of moisture in the incubator for 
successful hatches under New Mexico conditions has been experimentally dem¬ 
onstrated. The eggs from breeders having access to semisolid buttermilk 
hatched better than those from breeders receiving other animal proteina Elec¬ 
tric lights were found injurious to the best hatching results. 

[FcMng ohloki].--Com bread made with sterUe eggs from the incubator 
was satigfkctorlly used to carry chicks until they were able to consume coarser 
feeds. 

CBiqifltiinents wiUi poultry at the Ohio Statiou] (Ohio Sta. But. 373 
(ttSSh pp« annual report of the investigations with poultry in- 
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elude the results of the following experiments^ some of which hare been con¬ 
tinued from earlier studies (B. S. B., 48, p. 687). 

Vegetable proteinu and mineral iupplemente for laying hens, —^Pullets receiv¬ 
ing a basal ration having the mash supplemented by 20 per cent of meat scrap 
laid an average of 117 eggs per bird in 12 months, whereas other lots receiving 
like amounts of peanut meal plus two different mineral supplements laid 06 
and 105 eggs. The indications were that acid phosphate and ground limestone 
were equally as efficient sources of minerals as steamed bone meal and calcium 
carbonate. ^ 

In another experiment, pullets receiving a cottonseed meal supplement to a 
basal mash produced an average of 45 eggs, but with a mineral mixture added 
to this an average of 101 eggs was produced per bird. 

Amount of meat Bcrapg in the mash for laying hens, —Lots of White Leghorns 
and Barred Bocks received rations in which 20 per cent of meat scrap and 
10 per cent of meat scrap with and without 2 per cent of mineral mixture 
were added to the mash. In both cases, with the mashes containing 10 per 
cent of meat scrap, the number of eggs produced was reduced, but when the 
minerals were added the numbers of eggs laid were practically equal to those 
produced with the 20 per cent meat-scrap rations. 

Sources of lime for egg-shell formation, —^Four lots of 30 Barred Bocks fur¬ 
nished with different types of grit produced the following average numbers of 
eggs per year: Oyster shells and mica grit, 134; oyster shells and limestone 
grit, 132; limestone grit, 112; and mica grit, 100 eggs. 

[Feeding experiments with poultry at the Wisconsin Station]'(Wiscon¬ 
sin Sta, Bui. S62 (1924), pp, 90--96, 57, figs. 6). —The feeding experiments con¬ 
ducted with poultry include the following: 

Direct sunlight is factor in animal growth. —continuation of these experi¬ 
ments by Steenbock, Hart, Lepkovsky, and Halpin (E. S. B., 50, p. 780) has 
demonstrated the importance of sunlight in the growth and development of 
chicks. Two lots of 10 chicks each were confined in a basement while two 
other lots were on board floors out of doors. One each of the inside and outside 
lots received rations of 97 parts of white corn, 2 parts of ground limestone, and 
1 part of salt, with free access to skim milk. The other two lots received the 
same ration, except that yellow com replaced the white corn. All lots grew 
normally for 2 weeks, after which the lot confined in the basement and re¬ 
ceiving white corn ceased to grow and soon died. At the end of 5 weeks all 
but 2 of the chicks in the other basement-fed lot had died. The two out¬ 
side lots made good growth, the whlte-com lot reaching 600 gm., after which 
they developed eye trouble and an unsteady gait The outside lot receiving 
yellow com produced eggs at fbur months of age. The experiment shows that 
sunlight tends to remedy a deficiency of the antirachitic vitamin in the ration. 

Leg weakness in aAicketis.-^Bxperiments conducted by Halpin and Hart have 
indicated that leg weakness and rickets are kindred diseases, and that cod 
liver oil, eggs, milk, and green fbed are active agents In preventing the trouble. 

Growth of chicks affected by ration of hens. —The hatchability of the eggs of 
hens receiving a ration of white com and casein was very poor and most of 
the chicks died within 48 hours. Chicks on a ration known to produce leg 
weakness did not show such symptoms any quicker when hatched ffom eggs 
laid by hens receiving a white corn-pork liver ration than those hatched from 
eggs laid by hens receiving yellow com and pork liver. 

Color of egg yolk affeeSd by feed.-—The feeding of yellow com and green 
f0#i has been found to produce y^ow yolks in the eggs, while white com tends 
to i»rodu^ white yolka Yellow carrots had a Mght tendency to cause yidtow 
yolka 
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Feeding thyroid affeotM pUmage of fotols. —^Roosters having their feathers 
partiallj pulled out and receiving dried thyroid powders in regular doses were 
found by L. J. Cole and D. H. Reid to develop feathers of the female type in 
place of those which had been pulled. 

The funcUon of grit in the gizzard of the fowl, B. F. Kaupp (Jour. Agr. 
Reoearch [V. (192i), No, 6, pp, 413^416, pi. i).—Previously noted (B. 

S. R., 60, p. 274). 

]foooding and feeding chicks, B. Aldeb (Utah Sta. Circ, 50 (1924)$ PP* d- 
16, ftg9. 2), —^The management and construction of brooders and rations for 
baby chicks are discussed, as well as other miscellaneous phases of chick 
raising. 

The occurrence of lactase in the alimentary tract of the chicken, T. S. 
Hamilton and H. H. Mitchell (Jour. Agr. Research iU. S.], 27 (1924)$ No. 8, 
pp. 605S08). —^The crop, proventriculus, pancreas, and intestine of from 3 to 6 
chickens in each of three tests were ground together in a mortar, water was 
added with a little toluene for preservative, and the filtrates from these were 
tested for the presence of lactase by adding 25 cc. of boiled and unboiled 
samples of the extract to 60 cc. of a 4 per cent lactose solution and the material 
tested for monosaccharids by Barfoed's test after incubating at 36 to 38* C. 
for from 2 to 6 days. AH samples to which boiled extracts were added showed 
negative results, whereas the unboiled extracts of the crop all indicated the 
presence of lactase and two extracts from the Intestine and one from the 
proventriculus were questionable. All other extracts were negative as to their 
content of lactase. Unboiled extracts of the small intestines of five rats were 
also found to hydrolyze lactose with the formation of monosaccharids. 

The utilization of lactose by the chicken, T. S. Hamilton and L. E. Oa&d 
(Jour. Agr. Research [U. iS.], 27 (1924)$ No. 8$ pp. 597-604).—The results of 
seven experiments at the Illinois Experiment Station to determine the ability of 
hens to utilize lactose are reported. The hens were furnished with a daily 
basal ration of 60 gm. of oats and cracked corn and 30 gm. of moistened mash, 
with the addition of 2, 6, IS, and 24 gm. of lactose to the mash in four of the 
experiments. Tlie feces were extracted with water, and the extract was quanti¬ 
tatively tested for reducing sugars by the Munson-Walker-Bertrand method and 
by the Benedict method, and qualitatively tested for laptosazone and glucosa- 
zone crystals by the phenylhydrazin test. The latter test showed that no 
osazones were present in the excreta when 2 and 6 gm. of lactose were fed, 
but with 18 and 24 gm. both lactosozones and glucosazones were present, and 
glucosazones were present when the basal ration was fed in the periods follow¬ 
ing the heavy lactose feeding. The quantitative tests also indicated a prac¬ 
tically complete utilization of the lactose In the smaller amounts and in nearly 
all cases over 76 per cent utilization when the large amounts of lactose were fed. 

Over 2 gm. per day of the lactose caused diarrhea, which may have tended to 
interfere with the resulta A test was made to determine if diarrhea caused an 
Increase in the excretions of reducing sugars, and the results were negative. 
These experiments thus demonstrated the ability of hens to utilize lactose, but 
they would not voluntarily consume more than 8 gm. of lactose per day mixed 
with the ration, the consumption of the larger amounts being through forced 
feeding. 

Tile effect of ceitalB vitamin-carrying additions to a normal ration for 
baiiy chicks, O. W. Knox and A. R. Lamb (Poultry Sci., S (1924)$ No. 5, pp. 

results of three experiments in raising baby chicks carried on 
at the Xowa Experiment Station are reported. Three, six, and nine lots of 
ddehs each were used in the different experiments. The basal rations fed to 
all lotn consisted of a scratch grain of com, wheat, and oats and a mash of 



474 


BXPEBIMENT STATION RECORD. 


[Vot 91 


bran, corn meal, oat flour, tankage, alfalfa meal, bone meal, and a mineral 
mixture. Suitable sources of vitamins A, B, and O were added to the mash 
fed to the different lots, and the weights of the chicks at eight weeks of 
age were determined. 

The best growth was obtained when the basal ration was sui^lemented 
with 5 per cent of yeast, but the lots receiving buttermilk were a close second. 
Chicks receiving 2 or 3 per cent of supplements of cod liver oil made poorer 
gains than the controls. Cooking the mash also reduced the growth. When 
tomato juice was added to the basal ration the gains were not any betlni** al¬ 
though adding tomato juice to the cooked-mash ration slightly increased the 
gains. It is suggested that the favorable results with yeast may have been 
due to supplementing proteins or other factors as well as to the vitamin B 
content, 

SAIBY FABHING—BAIBYING. 

[Experiments with dairy cattle at the Iowa Station] {Iowa Hta. Hpt, 
1923 1 pp, 30, 31 ),—Included in the Investigations was a feeding test in which 
corn silage and roots produced better and more economical gains in calves than 
when no succulent feed was supplied. The roots proved slightly more de¬ 
sirable than the silage. 

The average length of 369 gestation periods of dairy cattle in the station 
herd was 280 days for both male and female calves. 

[Feeding for milk production}, T. M. Olson (South Dakota Sta, Bpt, 1923, 
pp. 13-411), —The following experiments deal with the effects of feed on milk 
production: 

Effect of sUage on, vitamin C potency of mAlk ,—Scurvy develoi)ed in 7 of 8 
guinea pigs fed on milk from a herd receiving no silage in the ration, whereas 
only 3 of another lot of guinea pigs similarly fed on the milk from a herd 
receiving silage developed scurvy. It is thus concluded that the vitamin C 
content of silage is probably an Important factor in producing such good re¬ 
sults with the milk from the silage-fed herd. 

Feed as a factor in economical milk production ,—^The results of feeding 
tests with cows of different ages and producing ability conducted over a two- 
year period indicate that the purchase of bran and oil meal is not warranted 
for medium-producing cows when alfalfa hay and corn silage are available. 
Low-producing cows produce milk most economically without grain. It is, 
however, more profitable to furnish high-producing animals with protein-rich 
feeds. 

Factors affecting mUk secretion ,—^Analyses of the fat content of different 
portions of the milk drawn from cows* udders Indicated that the fat either 
rises to the top of the milk cistern or clings to the walls of the ducts, as the 
foremilk from a Qpnmanipulated udder is usually found to be low In 1st. 

Effect of high-protein feeds on the per cent of fat in cow’s milk ,—In one 
test the fat percentage of a cow was increased 15 per cent over a period of 10 
days by the addition of soy beans to Uie ration. No increase was produced by 
other high-protetu feeds in experiments with other animals. 

Soybean hay for milk production (Wisconsin Sta, Bui, 332 (1924), pp, 99, 
ig0),,^ln comparing the feeding value of soy bean and alfalfa bay for milk 
production by F. B. Morrison, M 8. Savage^ and B. S. Hulcs, two lots of 6 cows 
were fed by the double reversal method on rations of soy beans or alfalfa hay, 
com silage, and a grain mixture. BSqual amounts of feed wm given esch lot, 
but 17.8 per cent of the soy beans were not consumed. Tbe milk productimi on 
tbb soy bean ration averaged 'Ll lbs. per cow and the lat 0.02 lb* per coer.leii 
than on tbe alfalfa ration, and the weight of the cows was not as well maln<^ 
taiigid. 
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laereMliig 4Airj prodnctloii bjr heavier feeding {Ohio Sta, BiU, SIS 
(ISSS), pp. SSf S4)» —^Twentyothree cows fed on what to termed ordinary ra¬ 
ttens produced an'average of 8,199 lbs. of milk and 336 lbs. of fat per lactation, 
but when the rations of these cows were increased about 50 per cent they pro¬ 
duced an average of 13,546 lbs. of milk and 568 Iba of fat per lactation. It thus 
required very much less feed per pound of fat when the increased rations were 
fed. 

9^1»e relation between age and fat productton in dairy cows, A. O. Rags- 
]>Ai:.g; O. W. TtmwEK, and S. Bbody (Jour. Dairy 8ci., 7 (19S4), No, S, pp, 

196, figs, S ),—^This is essentially the same material as was previously noted 
(E. 8. R., 50, p. 578), with slight additions to the data. 

[Mineral metabolism of dairy cows] {Wisconsin Sta, Bui,. S62 {1924), 
pp, 8S-^8, fig. 1 ),—Several experiments dealing with the mineral metabolism of 
dairy cows have been continued. 

Effect of mineral supplement to good and poor roughages .—^In studying the 
effect of a mineral supplement during the dry period to good and poor roughages, 
one group of 4 cows received a nition of timothy hay. silage, and a grain mix¬ 
ture, with % lb. of bone meal i>er animal dally during the dry period (60 days). 
A second and third group received alfalfa hay In place of the timothy hay and in 
the third group the bone meal was replaced by sodium acid phosphate. The 
milk production of all three groups was well maintained during the year, but 
the timothy hay lot was slower in breeding and the cows dried off more 
quickly after they had been bred. 

Effect of curing methods on availabilily of calcium .—Experiments by C. A. 
Hoppert in studying the effect of curing alfalfa and clover hay in different ways 
indicated that hays dried in the sun but not exposed to rain or dampness re¬ 
tained the antirachitic factor In gi*eater abundance than those which were cx- 
t>osed to all weather conditions. Hays cured in the ordinary manner were as 
high in calcium content as any others, but the calcium was almost completely 
unavailable. A study of the distribution of the antirachitic vitamin has indi¬ 
cated that it is not usually present in carrots or hay. It is suggested that 
animals may need sunlight to aid calcium and phosphorus assimilation. These 
tests were carried on with dry, milking, and growing goats. 

Effect of roughages groton on acid soils on reproduction .—CJows fetl on hay 
and straws grown on acid soils which were low in lime have not been able to 
produce normal healthy calves with one exception, which has been thought to 
be due to tlie method of curing the hay. 

[Iieigames for dairy heifers] {Ohio Sta. Bui, 37S {192S), pp. 54, 55).—In 
continuing these studies (E. S. R., 49, p. 375) four heifer calves receiving a 
ration of com meal and alfalfa hay made average dally gains of 1.34 lbs. as 
compared with 1.36 lbs, by a similar group receiving the same amount of com 
and soy-bean hay. 

In another experiment yearling heifers receiving a ration of com meal and 
clover liay made average daily gains of 1.17 iba as compared with 1.45 lbs. 
made by a similar lot on nearly like amounts of com meal and alfalfa hay. 
Regular measurements of height at withers and heart girth were made. 

Raising dairy calves economically {Wisconsin 8ta, Bui, 362 {1924), PP* 96, 
98, 99),—Jlurlng three seasons experiments have been carried on by F. B. 
Morrtoon, R. 8, Hulce, and G. 0. Humphrey in comparing different rations for 
rearing calves. A control lot of 4 calves has been fed each year on a ration of 
not over 14 lbs, of skim milk per head dally, clover hay, and a mixture of com, 
oats, wheat bran, and linseed meal, with water and salt The average gains 
made by the controls were 1.76 lbs. per head dally. Lots of calves similarly fed 
except that the Skim milk was limited to 10 lbs. made average daily gains of 
1*62 lbs. Other lots fed on whole milk not to exceed a total of 400 lbs. per 
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calf, with a mixture of equal parts of the grains given to the control iot» 
gained an average of 1.43 lbs. per day. No milk was given these calves after 
the age of from 7 to 9 weeks. Lots of calves fed on pasteurised whey with 
appropriate supplements made gains of 1.49 lbs. daily. In one trial a lot of 
calves was fed the same as the controls except that no water was given. This 
lot made average daily gains of 1.32 lbs. as compared with 1,86 lbs. made by 
their controls, which were watered twice daily. 

Milk goat project {New Mexico Sta, Rpt J92St pp, 43, 44)- —^7!hl8 project 
(E. S. B., 47, p. 480) has been continued, and six half-blood Toggenburg^ does 
show Increases of 73.2 per cent over the production of their dams and two 
three-fourths blood Toggenburgs show increases of 14.14 per cent over their 
half-blood dams. There has, however, been a corresponding reduction in the 
butterfat test. 

Variations in amount of milk and per cent of fat in the milk from 
different quarters of the cow’s udder, J. B. Fitch and L. Copeland (Jour, 
Dairp S(H,, 7 {1924), 2, pp. 169-173, 5>.—To study the variations In 

the amount of milk and percentages of butterfat produced by the different 
quarters of cows* udders, at the Kansas Experiment Station each quarter of 
three Jerseys and two Holstelns were milked into separate palls for four con¬ 
secutive milkings, with a repetition of the experiment after two weeks. The 
amount of milk from each quarter was determined, as well as the butterfat 
percentage. 

When considering all cows, no one quarter excelled the others in quantity of 
milk or fat percentage, but certain quarters of individual cows wero found to 
be uniformly higher or lower than others. The authors conclude that “ while 
the fat test for the different quarters was more constant than the milk yields, 
there appeared to be a tendency for the quarters low In milk to be also low in 
percentage of butterfat.” The detailed results are presented in the form of 
graphs and tables. 

The color of cow’s milk and Its value, F. J. Doan {Jour, Dairy Sci., 7 
(1924), ^ 0 . 2, pp. 147-153), —In a test conducted at the Maryland Experiment 
Station from April 16 to November 12 of the color of the butterfat of two 
cows, it was found that the rations fed materially affected the color. When 
green feeds were furnished, or shortly afterwards, the Intensity of color was 
much greater, and there was some evidence to Indicate that changes of the 
kinds of green feed fed reduced the color. The testa of color were made by 
comparing melted centrifuged butterfat after filtering with the red and yellow 
colored glasses of a Ix)vlbond tintometer. The color of the milk la deemed of 
no great importance except that it may act as an indicator of the vitamin A 
contmit 

Associative action as a cause of yellow color In yeast colonies, B. W. 
HAifMKB {Jour, DtMry Sci,, 7 (1924), PP- 163-168), —In experiments at the 
Iowa Experiment Station, a definite associative action between certain yeasts 
common to dairy prodncts and cultures of Aspergillus niger has been found 
to produce a yellow color when both are growing on the same whey agar 
slants. This color was not produced when either organism was dead, or when 
odier species of Aspergillus were employed with the yeast. Such an asso¬ 
ciative action Is suggested as a possible cause of the yellow color produced on 
si^ products as cheese. 

[Sbtperlments with didry products at the Wisconsin Station] (Wisoeniln 
Bsa. 832 (1924), pp. 79-3i).—The results of experiments with dairy prod- 
ii6ts are reported, many of which are continuations of those previously noliNS 
(E. S, IL, 40, p. 679), 
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Stinker Swlea create.—Further studies by B. G. Hastings and W. O. Frazier 
of the cause of this condition In cheese have shown that the butyric acld-fonn- 
ing bacteria previously Isolated were not entirely responsible In pure culture, 
but that another organism which has been isolated has been found to produce 
the condition when in combination with the butryic acid organism, or with 
the gas-forming bacteria from NIssler cheese. 

R6le of bacteria i/n curdling evaporated milk. —Small amounts of a milk 
culture of the organism causing sweet curdling of milk were found by Frazier 
to inhibit heat coagulation, but the addition of larger amounts of this or¬ 
ganism to the milk aided heat coagulation. An enzym resembling rennet was 
isolated from cultures. The enzym alone was found to have comparatively 
little influence on heat coagulation, the acidity being important. Heating at 
140® P. for 20 minutes weakened the enzym produced by these organisms, and 
at 150* destroyed It, 

Heat coagulation of milk. —Two experiments were conducted by H. H. 
Sommer and W. L. Lerch to study the effect of the calcium content of the 
feed of cows on the heat coagulability of the milk. In the first experiment 
4 cows were fed a ration low in calcium, to which was later added 100 and 
finally 200 gm. per day of precipitated calcium carbonate. The milk was 
tested for titratable acidity, H-ion concentration, alcohol and heat coagulation, 
and content of calcium, phosphorus, and citric acid. No consistent changes 
in the properties of the milk due to the feed were observed. 

Like results were obtained when the experiment was repeated and the cows 
received 100 cc. portions of cod liver oil dally as a source of vitamin D. In 
another experiment 3 cows were given green feeds to which hone meal was later 
added. The milk coagulated more rapidly in the rennet and alcohol tests 
after the addition of bone meal, and a slight change was produced in the 
heat coagulation test, though no changes in the calcium content or in the 
acidity were detected. High preheating temperatures have been found to 
cause the milk to coagulate less readily, high preheating temperatures having 
been found to precipitate more calcium and albumin than low preheating 
temperatures. 

VETEBIHABY MEDICINE. 

Handbook of biological methods.—XIII, Methods of immunity investi- 
gallon and of experimental therapy. I, Experimental therapy, biological 
therapy, and diagnosis of animal diseases, edited by K. Abderhalden {Hand- 
buck der Biologischen Arbeitmmcthoden. Abt. XIII^ Methoden der Immuni- 
tdteforgohung und der ExperimenteUefi Therapie. Teil /, Experimeutelle The- 
rapie, Biotogigche Therapie und Diagnogtik der Tierscuchen. Berlin: Urban d 
Schwarzenberg, 1920, pt. i, No. I, pp. flgn. 12; 1921, pt. 1, No. 2, pp. 177- 

SeO; 1922, pt 1, No. S, pp. 261-626XVIJL pl 1, figs. 6).—The first section of 
this handbook, by W. SchUrmann, deals with general methods for active, pas¬ 
sive, and combined active and passive immunization and with the technique of 
the preparation of antisera and their value and application. 

In sections 2 and 8 on special methods of immunization against various dis¬ 
eases, the subjects and authors are as follow: Glanders, by A. Marxer; Babies, 
by A, Aujeszky; Bovine Pleuropneumonia and Bradsot, by C. Giese; Rinder¬ 
pest and Bovine Infectious Abortion, by H. Zeller; Blackleg and Tetanus, by F. 
von Werdt; Hog Cholera and Swine Septicemia, by J. Kdves; Piroplasmosis, 
by 0, von Schilling; Foot-and-Mouth Disease, Hemorrhagic Septicemia, 
Strangles, and Swine Erysipelas, by T, Kitt; Chicken Pox, by A. Gminder; 
Anthnut, hy G. Sobemheim; Tuberculosis and the Technique of the Tuberculin 
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Iteaction in Animals, by A. Bber; and Biological Methods as an Aid to 
Diagnosis in Veterinary Medicine, by G. Titze. 

Local resistance and local immanity to bacteria, F. P. Gay {Phvsioh Rev., 
4 {1924) f 2, pp. 191-^14).— IVL this review the author discusses the evidence 

for the existence of a local form of immunity, attempts at immunization by 
mouth and through the skin, and the mechanism by which local resistance to 
bacteria is secured. An extensive bibliography is api^nded. 

Studies in vaccinal Immunity toward disease of the bovine placenta 
due to Bacillus abortus (infectious abortion), T. Smith and B. B. Little 
{Rockefeller Inst. Med. Research Monog. No. 19 {192S), pp. 124, fiO' This 
is the complete report of an extensive investigation conducted by the depart¬ 
ment of animal pathology of the Rockefeller Institute of Medical Research, 
Princeton, N. J. Some of the special phases of the investigation which are 
touched upon briefly have been noted from separate reports (B3. S. R., 41, pp. 
86, 779, 780 ; 42, p. 778 ; 45, p. 180). 

The investigation proper consisted of two experiments. In the first a 
thorough study was made of the effect of living cultures of B. abortus on a 
large number of heifers, the work being carried through the second pregnancy. 
At the same time groups of nonvacclnated control heifers were studied through 
the same period. The second experiment consisted of a repetition of tlie work 
of the first witli groups of heifers more homogeneous with reference to exter- 
tial conditions and an extension of the experiment to a study of the effeot of 
repeated injections of heated cultures of the organism. 

Two strains of B. abortus, one of which had been under cultivatipn only 32 
days and the other 674 days, were used as vaccines, no appreciable difference 
being noted between the two. The dose was from 2.5 to 5 cc. of a suspension 
equivalent in density to a 24-hour bouillon culture of typhoid bacilli, 1 cc. con¬ 
taining roughly one billion bacilli. In most cases the vaccine was injected 
under the skin of the neck. From time to time samples of the blood of the 
infected animals were tested for agglutinins by the method previously de¬ 
scribed (E. S. R., 41, p. 780). In some cases the colostrum and milk were 
tested for agglutinins. Careful examinations were made of the placentas, 
aborted fetuses, etc. The data reported in both experiments included detailed 
histories of the individual animals. 

In the first experiment, comprising 134 control and 53 vaccinated heifers, 
the vaccinated animals had only a slight advantage over the nonvacclnated, 
the abortion rate being 16.7 and 11 per cent, respectively, for first and second 
pregnancies as compared with 25.1 and J9.2 per cent for the control groups. 
The value of the vaccination was more apparent in the second than in the first 
pregnancy. 

In the second experiment, comprising 35 heifers treated with heated cultures 
and 30 with livlng^cultures, the combined abortion rate for the first pregnancy 
was 14.7 per cent as compared with 41.6 per cent for 38 controls. There were 
no abortions among the 10 treated with living cultures. 

In discussing the use of heated vaccines It is concluded that **the precise 
place of killed cultures in the suppression of this disease is open to debate. 
JPhe injection of such cultures brings about an agglutinin reaction whose height 
depends on the number of doses and their size. It interferes, therefore, with 
the agglutination test as an indication of actual disease unless accurate and 
extensive quantitative studies are made to provide standards for the reaction 
under various conditiona Provided with such standards, the one admlnle- 
tering vaccines might be able at certain times to distinguish agglutination 
reactions due to dead cultures from those due to actual infection. Barring 
the disadvantages resulting from the ambiguous agglutination test, tlie use 
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at killed cultures as vaccine might he of use In herds still free from infection, 
but threatened with it through additions to the herd from without, as well 
as through various other still uudedued avenues such as feed, bedding, wild 
animals on pasture, etc. This method would be far more costly than the 
single injection of living virus. When the disease prevails in a herd there 
does not appear to be any advantage in killed over living vaccine, provided the 
latter is so chosen as to be not actually provocative of disease.*' 

Among the general conclusions drawn are the following; 

“Vaccination with living cultures should be applied only in herds in which 
abortion in the first pregnancy is freciuent and in which cows freshly introduced 
abort the first or second calf. Vaccination with small doses of living bacilli 
(one agar slant or less) practiced two or three montlis before conception is 
not a dangerous procedure. 

“ Heifers or cows injected when pregnant may, but do not necessarily abort. 
A small proportion of virgin heifers have a high blood titer and they may be 
regarded as infected, the virus being localized in the udder. When possible, 
segregation of heifers up to the first calvlug and vaccination before the second 
breeding Is recommended, provided the agglutination test to eliminate infected 
heifers is employed. . . . 

“ Vaccination will probably liave different effects in different herds. The 
deciding factors are (1) the relative susceptibility of the animals, which in 
turn is governed by the length of the |>erlod during which the disease has 
prevailed and consequently the extent to which it has eliminated chronic 
uborters, and (2) the concentration of the Infectious material in the environ¬ 
ment of the herd. 

“ The use of vaccines does not In itself tend to eliminate the Infec'tlous agent 
from any herd, although It may greatly reduce the infectious material quanti¬ 
tatively by reducing the number of cases of placental disease. 

“Animals treated with living virus should not be herded with the unvacei- 
nated unless the latter have passe<l through the disease or have a high 
agglutinin titer." 

The aborCin test in guinea pigs in relation to the differentiation of in¬ 
fected and immune animals {Ontario Vet, Col Rpt, 1923, pp, 5^-56 ).—The 
conclusions previously drawn by Stafseth concerning the value of the abort!n 
test for detecting abortion Infection in guinea pigs (E. S. R.. 44, p. 878) have 
been confirmed by experiments conducted in n like maimer. 

Thirty guinea pigs were divided into three lots and kept in separate places 
to avoid the danger of infection. Ten were given injections of 1 cc. of a 
fairly heavy suspension of living cultures of Bacterium abortus, 10 received 
three doses of heat-killed suspensions over a period of 10 weeks, and 10 were 
left as controls. Eighteen days after the last injection all of the animals were 
bled from the ear into sodium citrate solution for agglutination tests, and at 
the same time were Injected with abortin consisting of a heat-killed sus- 
penslen of B, abortus in salt solntion. All of the animals in the first group 
gave complete agglutination and distinct abortin reactions, all of the second 
group complete agglutination but negative abortin reactions, and all of the 
uninocnlated controls negative results in both tests. \ 

A eomparatiive bacteriological study of bovine abortion and nndnlant 
fever, H, Z. Khalbd {Jour, Eyg, {London], 22 il92i), No, S, pp. SS5-^^2).’— 
“Certain (Toes-immunisatlon experiments (on monkeys) with Bacterium abortus 
gnd B. meliimeie carried out In 1921 [B. S. R., 46, p. 775] were repeated with 
the same effective result. It was found that goats vaccinated intravenously 
with B, abortus in massive doses are protected from subsequent infection with 
a virulent B, meSUensis strain, and fail to pass that organism in the milk. The 
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record of the effect of B, abortus vaccine in treating three cases of undulant 
fever is given.” 

Foot-and-mouth disease, H. J. Fbedsbick {Utah Sta. Ciro. SI {1924), pp. 
4 )>—^This is a practical summary of information. 

Foot-and-mouth disease [trans. title], A. Dailie (Bev. V6t IToulouse}, 76 
(1924), Noa, S, pp. 1S7-J49; 4* PP- 201-215). —This is a general review of the 
subject, with a bibliography of five pages (pp. 211-215). 

[Report of the South Dakota Station] department of veterinary, C. O. 
Lipp {South Dakota Sta. Rpt. 1923, pp. 35, 36). —^This consists of a brief report 
of work conducted with hemorrhagic septicemia, which is widely pr^alent 
among cattle, sheep, and fowls in many parts of South Dakota. 

Attempts at the diagnosis of Micrococcus melitensis infection in the 
goat by inoculation nvlth melitin.—Irregular reactions [trans. title], B. 
Bubnbt (Arch. Inst, Pasteur Tunis, IS (1924), No. 1, pp. 1-6). —^The application 
of the melitin test (inoculation In the ear of 1 cc. of filtrate) and the agglu* 
tination test to 23 herds of goats gave the following results: 

Of the 645 goats, 85 or 13 per cent reacted to melitin and 37 or 5.7 per cent 
gave a positive serum reaction. The two reactions were positive in 2.5 per 
cent, the melitin test alone in 9.5, and the agglutination test alone in 3.3 per 
cent. The discrepancy in results is so great that the conclusion Is drawn that 
the melitin reaction is not suitable for practical use in the diagnosis of Malta 
fever in goats. 

Prophylactic rabies immunization by the one-injection method, A. £icH- 
HOBN and B. M. Lyon (Jour. Amer. Vet. Med. Assoc., 64 (1924) i No. pp. 690- 
696). —^Further data are given confirming a previous report of the value of 
prophylactic rabies Immunization of dogs by the method of Umeno and Dol 
(E. S. R. 47, p. 385). 

Quantitative peculiarities of mixtures of the virus and immune serum 
of Rocky Mountain spotted fever, C. L. Con nob (Jour. Med, Research, 44 
(1924), ^ 0 . 3, pp. 317-328). —^Attention is called to a paradoxical reaction 
sometimes occurring when titrating the protective property of an immune 
serum against the virus of Rocky Mountain spotted fever, namely, that pro¬ 
tection is secured by a small amount of serum and not by a larger amount, 
although a still larger amount again affords protection. A systematic study 
of this phenomenon has brought out the following facts: 

” It occurs regularly only with serum collected within ten days after reinocu¬ 
lation of the animal with virus when antibody is less in proportion in the blood 
than after the twelfth day. It occurs with serum collected two days after the 
first inoculation with virus when no antibody can he demonstrated in the 
serum. It occurred with normal rabbit serum.” These data are thought to 
point to the belief that the phenomencm does not depend upon antibody alone 
for its reproduction^ L e., it is nonspecific. 

Cutaneous hypersensitiveness to tuberculin in guinea pigs, L. B. Lanqb 
(Jour. Med. Research, 44 (1924), No. 3, pp. 293-304). —Three series of expeH- 
meats conducted on guinea pigs are reported, the object of which was to throw 
light on the relation of the tuberculous focus to the causation of skin hyper- 
fensitiveness to tuberculin. The experiments consisted in injecting normal and 
tuberculous guinea pigs with filtered extracts of tuberculous foci and of sterile 
foci obtained by the injection qt a suspension of kleselguhr, and subsequmitly 
testing the injected and control animals intracutaneously with a water extract of 
tubercle bacilli, * 

The tuberculous guinea pigs treated intraperitoneally with filtered extracts 
oi tuberculous foci gave a more violent reaction than the controls when tested 
kitraeutaneously with a water extract of tubmxde bacilli. 
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Normal guinea pigB treated iutraperitoneally with the extracts of tuber¬ 
culous foci or of sterile Inflammatory foci developed skin hypers^sltlveness of 
the tuberculin reaction type to the water extract of tubercle bacilli. The skin 
reactions to tuberculin of Infected animals and of those sensitized with filtrates 
of focal tissue extract wei*e In some cases indistinguishable, although the latter 
never showed hemorrhage or necrosis. Guinea pigs with sterile inflammatory 
foci showed no cutaneous tuberculin reaction. 

The standardisation of tuberculin, A. J. ISaoleton and E. M. Baxter 
{Brit. Jour. Expt. Path., 4 {1923), No. 6, pp. 289-304). —The method previously 
described (E. S. R. 45, p. 582) has been modifled by omitting the Plrquet test 
(except In the testing of tuberculin to be used for the Pirquet and other similar 
tests), and using first the intracutaneous test, followed by the subcutaneous test 
as a check. The technique of the modified method is described in detail, with 
suggestions based upon the authors* experience In its use and with illustrative 
data. 

Tuberculosis of the domestic animals, E. G. Hastings (Wi«. Agr, Col. Ext. 
Circ. 165 {1924), pp. 26, figs. 7).—The present status of knowledge of tuber¬ 
culosis of domestic animals Is presented in a popular way in the form of 
questions and answers. 

[liivestock diseases in Wisconsin] {Wiseomm ISta. Bui. 362 {1924), pp. 
105-109). —A brief report is made by P. B. Hadley and B. A. Beach of progress 
during the year in the study of infectious abortion of swine, an account of 
which is noted on i>age 482. In an attempt to ascertain the relative prevalence 
of hernias in swine, it was found that 8.5 per cent of »59 pigs raised from sows 
sired by a boar afflicted with hernia developed the affection, wiiile 3.77 per 
cent of 1,008 pigs observed during the year were affected. Brief reference is 
made to investigations of tuberculosis in cattle and swine, an account of which 
by Hastings is noted above. Two of 15 tuberculous hogs examined were affected 
with the avian or fowl type. 

Of 300 head of cattle in 16 herds tested with Jolinin, 2.3 per cent were 
found to be affected with Johne’s disease. In control work with infectious 
abortion of cattle, Hadley has found that abortion vaccine, a preparation con¬ 
taining living abortion germs, is of real value as an Immunizing agent when 
pn)perly prepared, injected wdiile fresh, and employed according to directions. 
Tests of 2,400 bovine blood samples indicate that the blood test is an effective 
measure for the control of abortion disease in a immunity breeding associa¬ 
tion, and that tlie measure is practicable. 

In agglutination tests by Beach and J. G. Halpin, the blood of about 1,000 
birds on the station poultry farm was tested for the presence of white diarrhea 
organism, of which nearly 11 per cent reacted. 

[Diseases of sheep], W. A. Konantz (In The Shepherd's Guide. Quincy, 
III,: Moorman Mfg. Co., 1923, pp. 18-54) •—^This is a summary of information 
on the more Important diseases of sheep. 

Mjumgemeiit for the control of nodular disease of sheep {Ohio Sta, Bui. 
373 {1923), p. 59). —In experiments conducted, one lot of sheep was raised In 
the bam until weaning time, when they were separated from the ewes and put 
on forage crops, being changed to fresh forage every 10 days. A second lot was 
raised with infested ewes on permanent blue-grass pasture. Post-mortem ex¬ 
aminations showed the first lot of lambs to be entirely free from nodular 
disease, while the lambs on the permanent pasture all had nodules. **The 
examination also showed that stomach-worm infestation was 94.5 per cent less 
in the lambs on fresh forage than in those on permanent pasture. The lambs 
from the forage plats averaged 14.B lbs. heavier at slaughtering time, although 
both lots received practically the same amount of grain.** 
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AboMim la airlae* F. B, Eadusy and B. A. Beach (TFi#. Apr. 6"c/. E 0 L Vim 
m U 9 i 4 ), pp. r>.—This practical account of abortion in swine incliKles in¬ 
formation on the management of an infected herd. 

Hog cholera: Imniniilsation of young pigs, S. Pav^ and B. Rivera (JSog 
Oholem: Immunimcidn de Lechones, Buenos Aires: Inst Biot Boo. Mttrol 
Argentina, 1BP$, pp. ig).—Experiments on the Immunization of young pigs 
against hog cholera are reported, with the following conclusions: 

The simultaneous vaccination of pigs of about three months of age and a 
weii^t of from 18 to 20 kg. does not confer sufficient immunity to ^pable 
them to resist an attack of hog cholera. To protect suckling pigs against 
hog cholera the sow should be immunized, and the pigs at an age of from 
five to eight days should be given an Injection of 5 cc. of antihog cholera 
serum. 

The age of the horse, J. L. Frateus, trans. by G. May all {London: Bait 
Here, Tindall d Cox, 1923, pp. XIl-\-lSS5, pis. 21). —This is a tran^ation from 
the French of the author's small book on the determination of the age of the 
horse by examination of the teeth. 

Poultry diseases and how to prevent or to cure them, H. Gbay (London: 
Bazaar, Exchange d Mart Off., 1923, pp. VI-^138). —A brief popular account, in 
which the subjects discussed are arranged in alphabetical order. 

Bacillary white diarrhea, A. J. Si'eineb (Kentucky Sta. Circ. 33 (1924), pp. 
d-8).—A summary of information on this disease and means for its control. 

BUBAL EBOINEEBINO. 

Mechanical imgineers' handbook, L. S. Mabks (New York and lAmdon: 
McOrau>HUl Book Co., Inc., 192i, 2. ed., pp. XVII+1986, figs. 1^75).—This is 
the second edition of this handbook, the purpose of which is to state the best 
engineering theory and practice as they stand at the t)eginning of lfi24 in 
those branches which are of most interest to the mechanical engineer. It is 
noted that the book has been increased over 8 per cent in size In order to in¬ 
corporate the new material made available since 1916, in spite of considerable 
omission and condensation during the process of revision. 

Carpentry and contracting (Chicago: Amer. Tech. Boc., 1922, vols. 1, pp. 442, 
pis. 23, figs. 548 ; 2, pp. 404f 80, figs. 484 ; 3, pp. 486, pis. 8, figs. 489; 4 , pp. 

41 s, pis. 11, figs. 4841 8 , pp. 481, pis. 7, figs. 31). —This practical reference work 
is In five volumes. Volume 1 deals with carpentry, stair building, tbe steel 
square, plastering, and painting; volume 2 with blue-print reading, drawing, 
and sheet metal work; volume 8 with building superintendence, underwriters' 
requirements, frame structures, and concrete constrnction woik; volume 4 
with heating and ventilation, steam and hot water fitting, sanitary appliances, 
water supply, drainage and venting, domestic hot water supply, and hard¬ 
ware; and volume ^5 with estimating, contracts and specifications, legal rela¬ 
tions, and building codes. 

[Agricnltural engineering studies at the Iowa Station] (Iowa Bta. Rpt 
1923, pp. 8-ii).—Very brief progress reports are presented on studies of 
concrete fence posts, dairy bams, draft of plows, the horse as a motor, elee- 
trical power from the wind, treatment of silo walls, roofing materials, and 
poultry-house ventilation. 

[Agricultural engineering studies at the Wisconsin Statlen] (Wistmsin 
Sta. But . 382 (1924), PP* 84^, figs. P).—Studies by F. W. Duffee are said to 
haye ahown that greater economy results from running silage cutters at a 
sibwar i^ieed than that commonly recommended. This is e^ieeially trm 
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Uie larger machines. With smaller machines the capacity is more often the 
limiting factor, and more com can be put through them by operating at a 
higher speed within the usual limit, but with these machines as with the 
larger ones the ^^iency is much greater at slower speeds. There was an 
extreme fluctuation in power requirements at the higher speeds. At slower 
speeds the peak loads did not go nearly so high, and the pull was more uni* 
form and steady. Tlie same applied in general to the elevation of silage by 
blowing. 

Studies on tlie durability of different kinds of tile under various soil condl* 
tions by £3. R. Jones and O. R. Zeasman, in cooperation with the U. S. D. A. 
Bureau of Public Roads, are said to have shown that in general comparatively 
poor concrete tile stand up well in clay subsoils, but only the best show signs 
of permanence in peat. This deterioration in peat is less marked where dense 
walls with low absorption are secured by Arm packing and selected material 
in the manufacturing process. Such material and packing seems to be prac¬ 
ticable only in the thick walls of the 12-in. tile and the larger sizes. 

It is recommended that engineers accepting concrete tile for use in peat 
soils should insist upon steam curing, absorption less than 7 per cent of the dry 
weight of the tile, and a breaking strength of 1,600 lbs. per linear foot for all 
60-day-old tile up to 16 in. in diameter, with an increase of 100 lbs. for each 
inch in diameter thereafter. A strength two-thirds as great as this is consid¬ 
ered permissible for concrete tile laid in a clay subsoil and for shale tile laid 
in any soil for all depths up to 6 ft. At greater depths the greater strength is 
required for both shale and concrete tile. 

Data on the use of sodatol as a farm blasting material are given. 

[Irrigation experiments at the New Mexico Station] {New 
Rpt. 192S, pp, 2S’-28 ).—Data from duty of water investigations for alfalfa. 
<«abbage, small grains, and grapes are briefly presented and discussed. 

Data on the duty and the effect of duty of water on alfalfa are reported, 
indicating that the average duty of water was 4.67 acrtvft per acre, protluclng 
5.47 tons per acre. The 700-ft. plats produced the most alfalfa, while the 
smallest yield was obtained from the series receiving the 1 sec.-ft. head. The 
largest yield per acre-foot of water was produced on the series receiving the 
smallest head, regardless of the length of plat. 

Pumping from wells for Irrigation, P. A. Ewmc {tK S. Dept. Agr., Farina 
ers* Bui. H04 (1924), pp. 11+28, figs. 4).—This is a compilation of information 
pertaining to well construction and the selection, installation, and operation 
of pumping plants for irrigation. 

Study of flocculation phenomenon with microscope, J. R. Bavlis (Engin. 
NewM-Rec., 92 (1924), No. 18, pp. 768, 769. figs. 4).—Microscopic studies of 
coagulated matter In filter beds are reported, indicating that floe which filters 
excellently and that which passes the beds readily show great differences in 
structure. 

It was found that great danger exists in overcoagulation, in that it produces 
an easily broken floe which will readily pass rapid sand filter beds. Suspended 
matter adds toughness to the floe. It is concluded that there should be a rapid 
mixing of the alum with the water immediately after application. 

Public Ronds* [ApHl, 1984] (U. 8. Dept. Agr., Public Roads, 5 {1924), 
No. 2f pp. SBf figs, 54).—^This number of this periodical contains the status of 
Federal eld as of March 81,1924, and the following articles: 

Impact Tests on Concrete Pavement Slabs, by L. W. Teller (see p. 484); 
Motor Tetilcle Registration 15,092,177, by A. P. Anderson; The Brick Roads of 
Florida* by C. A. Hogentogler; and Road Material Tests and Inspection News. 
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Impact tests on concrete pavement slatm, L. W. T^lubb (U. S. Dept Apiv, 
Public RoadSf 5 (1924), No. S, pp. figs, 24 ).—^In a continuation of studies 
on the magnitude and effect of motor>truck impact begun four years ago 
(E. S. R., 46» pp. 285» 489)^ the results of tests of a second series of slabs 
more comprehensive In Its range of types are reported. Specimens 7 ft square 
laid on a moderately plastic clay subgrade were used, the wet portion having 
water standing almost level with the surface and the dry portion being merely 
damp with capillary moisture. Repeated impacts increasing to the maximum 
which caused cracking were applied at the comer and at the center of one 
edge by an impact machine dealing blows closely resembling the impkct of 
motor trucks. 

The resistance of road slabs was found to depend in part upon the sup¬ 
porting value of the subgrade. A subgrade of high supporting value materially 
increased the resistance to impact. The impact resistance of rigid slabs varied 
as some power of the depth of the slab less than two. In general, plain con¬ 
crete slabs showed no more resistance to impact delivered at the edge than 
at a corner. Transverse and longitudinal cracks near the sides of a road 
slab could be caused by impact delivered at the edge of the slab. Plain con¬ 
crete of 1:3:6 mix offered a resistance to impact ranging from about 60 to 80 
per cent of that of plain concrete of 1:1.5: 3 mix. The lean mix also showed 
more variation in strength. 

Reinforcing steel, when present in sufficient amount and so placed as to re¬ 
ceive tensile stresses, added to the resistance of concrete slabs to impact 
Reinforcing steel placed longitudinally and transversely in equal pprcentages 
was more effective in preventing corner failures than the same amount placed 
in one direction. For a given percentage of steel, small deformed rods closely 
spaced seemed to be more effective than large deformed rods widely spaced. 

There was ver>^ little evidence of cushioning by bituminous tops on concrete 
bases at temperatures of 90"* F. or less. There was no evidence that bitumi¬ 
nous tops on concrete bases add to the slab strength of the base, with the 
possible exception of 4 and 6-in. bases on dry subgradea None of the unrein¬ 
forced Blabs laid on a wet plastic subgrade was capable of resisting impact 
at the edge of corner equivalent to that of a 5-ton truck. Only 8-ln., 1:1.5:8 
slabs and 2-in. Topeka tops on 8-in., 1:1.5:8 bases resisted edge or comer impact 
equivalent to that of a 8-ton truck. All unreinforced slabs of lesser thickness 
failed under edge or corner impact less than that of a 2-ton truck. When laid 
on a dry subgrade the 8-in. plain concrete slabs of 1; 1.5; 8 mix and the 8-ln. edge 
thickness, unreinforced 1:1.5:8 bases with 2-in. Topeka tops resisted edge and 
comer impact equivalent to that of a 5-ton truck with a safe margin. No other 
slabs were capable of resisting the 5-ton truck impact even under the favorable 
conditions of dry subgrade support A section of 6-in. plain concrete base of 
1:1.5:8 mix with a 2-in. Topeka top resisted the edge impact of a S-ton 
truck. No other slabs of lesser edge thickness laid on the dry subgrade were 
capable of resisting impact greater than that of a 2-ton truck. 

None of the systems of steel reinforcing tested added suifici^tly to the 
strength of a 6-in., 1:1.5:8 concrete slab to enable it to resist the edge and 
corner impact of a 8-ton truck whm the slab was supported by a very wet 
plastic subgrade, nor to resist the impact of a 5-ton truck when the idab was 
supported by a dry subgrade. In some of the tests there was evidence that 
while the presence of the steel did not assist greatly in preventing the lonna- 
tion of the first crack, it did prevent tibe development of the crack and the 
fimsther failure of the slab. 

^kHastmotion of roads, etc., in aationiil parks and ntoniiaienle (II. 
JTense Represents 68, Cong.s 1- Com, IHih, Lands, Hearings on B. R, 6688, 
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pp. lig, I).--The hearings on a bill authorizing the construction, 

reconstruction, and improvement of roads, trails, and bridges in the national 
parks and monuments are presented. 

A report of traffic on State highways and county roads in Californiat 

102E (Sacramento: Calif. .Highway Comn., J924t pp. i^7, pis, 4, figs, S9 ).—^Thls 
report contains data on traffic on California highways during 1922, which was 
collected by the U. S. D. A. Bureau of Public Roads and the California High¬ 
way Commission in cooperation. 

Tentative standard methods of samplitig and testing highway materials 
(U. S. Dept Agr, Bui. 1216 (1924), PP- B 6 , pi. /, figs. J5).—Tentative standard 
methods of sampling and testing bituminous and nonbitumlnous highway mate¬ 
rial, draintile and culvert pipe, and metallic materials, adopted by the American 
Association of State Highway Officials and approved by the Secretary of Agri¬ 
culture for use in connection with Federal-aid road construction, are described. 

Far Bastern timbers, C. A. M. Smith (Far East Rev., 19 (1923), Nog. 1, 
pp. S9--4i; 2, pp. 134, 1B5, 14 O). —In a contribution from the IJjiiverslty of 
Hongkong data are presented on the mechanical properties and commercial 
values of a number of Far Eastern timbers. 

Asphalt and related bitumens in 1921, K. W. Cottrkll (V. S. Geol. Sur¬ 
vey, Min. Regources V. S., 1921, pt 2, pp. 69-75). —Data on the production, con- 
sumidion, imports, and exports of asphalt and related bitumens during 1921 
are reported. It is stated that the sales of native asphalt and related bitumens 
in the United States in 1921 increased 49 per cent in quantity and (54 per cent 
In value over those in 1920. The sales of asphalt manufactured from domestic 
petroleum, however, decreased 11 per cent In quantity and 25 per cent in value. 

Concrete fence posts, J, B. Davidson (Iowa St a. Bui 219 (1924"^. pp. 17-44, 
figs. 30). —^The results of studies begun in 1014 on the practicability, durability, 
construction, and cost of concrete fence posts are rei)orted. Over 790 posts 
were tested, of which 48 were reserved for laboratory tests and the remainder 
used in field tests. 

The results showed that very satisfactory fence posts may be made of con¬ 
crete. The life of a first-class concrete post w’as found to be very long, little 
deterioration being evident after a i>erlod of nine years, A post with approxi¬ 
mately square or round cross section was the strongest for the material used. 
A dense or rich concrete was found to be necessary to protect the steel rein¬ 
forcement from corrosion. The minimum amount of cement was needed when 
sufficient coarse-graded aggregate was used. Four 0.25-in. square twisted 
reinforcing bars or their equal were needed for the utilization of the full 
strength of the concrete In the common sizes and types of posts. 

It was necessary to place the steel reinforcement at least 0.75 in. below the 
surface of the concrete to secure maximum strength with adequate protection 
of the steel from corrosion. It Is noted that the opportunity for failure Is 
large with poor workmanship or low-quality materials. A large amount of 
data on methods and apparatus for construction are included. 

Traasmlssioit of power by means of pulleys, belts, and shafts, N. D. 
Sieve and F. O. Behrknds (N. Y. Agr. Col. (Cornell) Ext BuL 72 (1923), pp. 42, 
ftgg. 49), —^A large amount of practical information on the subject Is presented. 

Dyttamometer tests at Potchefstroom, W. S. H. Cleohorne (Union So. 
Africa Dept Agr. Jour., 8 (1924), iV’o. 3, pp. 340-344- fig- D -—Three sets of 
dynamometer tests of plowing on ditferent soils with different types and sizes 
of plows, including disk and moldboard plows, ai*e reported and discussed. 

Outstanding results of the tests were that the moldboard plows showed a 
lighter draft throughout than the disk plows when both were used at ai^roxi- 
laately the same depth. In one set of tests the draft of the moldboard plow 
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per square inch of furrow slice was 28 per cent less than that of the dti^ plow. 
Howerer, the disk plow pulveiliEed the ground much better than did the mold¬ 
board plow. 

The New Jersey multiple brooder house, W. P. Thobp, jb. (New Jersey 
Stas., Hints to Poyltrymen, 12 (1924), No. 8 , pp. 2, pi. 1). —^Working drawings 
of the New Jersey multiple brooder house and information as to its construc¬ 
tion are presented. 

Performance of a warm-air furnace with anthracite and bituminous 
coal, A. P. Keatz (Jour. Amer. Soc. Heating and Ventilating Engin., SO (1924), 
No. 5, pp. S8S-S89, figs. 5). —Studies conducted at the University of Illinois to 
compare the performances of a cast-iron circular radiator type of warm-air 
furnace when operating with anthracite and bituminous coal, and to determine 
the effect of the use of a slotted fire pot on operation with bituminous coal, are 
reported. 

Within practical combustion rates the anthracite coal gave higher efficiency 
and capacity, as indicated by the rise in the temperature of the air from inlet 
to bonnet, than the bituminous coal for the same combustion rate. However, 
the reverse was true at combustion rates that were excessive for warm-air 
furnace practice. The efficiency of bituminous coal was more nearly constant 
over the whole range of combustion rates than was that of the anthracite coal. 
More draft was required between the ash pit and smoke outlet to operate the 
furnace on anthracite coal than on bituminous coal at a given combustion 
rate. The slotted fire pot gave about 9 per cent greater efficiency and capacity 
with bituminous coal than the fire pot with slots sealed. 

The fire pot temperatures increased with an increase In combustion rate for 
the anthracite coal, while the reverse was true for the bituminous coal. This 
is taken to indicate that the higher drafts required to produce the higher 
combustion rates cause an increase in the amount of air drawn through the 
slots and result in cooling the fire pot. The temperature of the fire pot was 
uniformly lower for the bituminous coal than for the anthracite coal. The fire 
pot temperature was also materially lower for the slotted fire pot than for 
the one with the slots sealed. More combustion took place above the bituminous 
coal fuel bed than above the anthracite bed. On the other hand, the radiator 
temperatures seemed to indicate that the combustion in the case of the bitumi¬ 
nous coal was more retarded in the radiator, and that probably the loss due to 
combustible in the flue gas was greater than it was for the anthracite coal 

In the bituminous coal tests the soot collected on the inner surface of the 
radiator to a depth of about % in. at low rates, while at high rates the surface 
remained practically free from soot. 

Selecting wall stacks scieatiflefilly for gravity warm air heating systems, 
V. S. Dat (Jour. Amer, Soc. Heating and Ventilating Engin., SO (1924)* 
pp. 991^94, /Igtt 2). —Data from studies conducted at the University of Illinois 
are presented, showing the heating effect obtainable at the registers of warm 
air heating systems for a variety of stack areas and register air temperatnres, 
and on the velocities of flow actnally obtaining in the stacks of gravity warm- 
air furnace installations. 

KITBAL ECONOXIOS AND SOdOLOGT. 

[Jnvestigatians in agricnttural economics at the Iowa Stallon« 

S6B] (Iowa Sta. Rpi. 192S, pp. 7, 8).--Farm organization and farm management 
snrvey material from Tama and Warren Counties was analysed during tlie 
year. It was shown that in the first county where farms are large atnl the 
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f jarm business is usually considered to be profitable the low prices had brought 
much more disastrous results than in Warren County where the farms are 
smaller and farm incomes normally not quite so high. Only about 25 per 
cent of the 287 Tama County farmers whose businesses were analyzed had 
anything left for their own labor and management after paying operating 
expenses and allowing interest on their working capital, whereas in Warren 
County about 50 per cent of the farms made a positive personal income. 

The results of Investigations carried on in Humboldt and Calhoun Counties 
are said to show a decided Improvement in the economic status of the farmer 
over the previous year. The average personal Income of 300 farmers was 
slightly above $1,200, which is attributed largely to the recovery in the price 
of corn and oats. Complete cost analysis work carried on in cooperation 
with the Iowa Farm Bureau Federation in Marshall and Shelby Counties 
shows also a recovery of the farm business. 

[Studies iu rural economics and sociology at the Wisconsin Station, 
1922] (Wisconsin Sfa^ Bui. 362 (1924), pp. 69-74, flffs. 2). —Surveys made under 
the direction of P, B. McNall in Walworth, Washington, and Fond du Tine 
Counties indicated that the farmers In these counties reduced their cash farm 
expenses from an average of $1,743 In 1921 to $1,570 in 1922. Greater diver¬ 
sification was practiced. The sales of dairy products decreased, but those of 
liogs and poultry amounted to $463 more per farm than in 1921. Tlie better 
crop year of 1922 made possible the carrying over of about $200 worth more 
feed per farm than In 1921. It was again demonstrated that production 
per cow I.s the most important factor in increasing net returns on the dairy 
farm. 

A survey of 20 cooperative companies in three Pacific Coast States and 
lU-ltlsh Columbia was conducted by T. Macklin. Two forms of organization 
were found to be most frequently used, sy.^tems of federated local associations 
and single C’entral individual membership as-sociations. 

From an investigation of tenancy dire<*t(»d by B. II. Hii)bard, it was revealed 
that a considerable number of tlie farm owners of to-day h.nve at one time or 
another been hired men and apparently the number of such farm owners is 
Increasing, Also the number of farm owners who at some time had been 
farm tenants Is increasing. Tlu* period of tenancy which jirecedes ownership 
is becoming somewhat longer, especially in the older portion.s of the State, 
and the average age at which men now accpiiro farms is tending to advance. 
It is said that boys coming from small farms tend to become tenants a little 
later in life than tho.se from the large fc,rius. The number of persons on farms 
who were not born upon farms seems to be increasing. 

Research In rural life included two studies, one of rural religious organiza¬ 
tion and the other of town and country relationships, both conducted by J. H. 
Kolb, cooperating witJi the Bureau of Agricultural lOconoinlcs, TJ. S. D. A. 
In the first the various rural church groups were mapped, their constituency 
enumerated, and Uie factors contributing to their present-day organization 
analyzed. In the counties studied, 117 such bodies vrere found di.stril)uted In 
the proportion of Lutheran 47, Roman Catholic 22, and Reformed or all non- 
Lutheran Protestant groups 48. In the second Investigation, six small towns 
were selected in three counties, and all of their service Institutions In any way 
in contact with the farming population were minutely studied. 

The coat of producing market milk and butterfat on 246 California 
dairies* R. L. Adams (California 8fa. Bui. 372 (1928), pp. 164. fios. 2d).--This . 
publication embodies the findings obtained on 246 dairies situated in 11 dairy- 
6883—24-7 
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iBg sections of California and includes the records of 14»250 dairy cows. Most 
of the data were taken for the year ended March 1. 1923, and while there 
were a few variations from this period the results were held to be compara¬ 
ble. The manner of assembling the data and other details are described in 
part 1. Part 2 sets forth the actual costs incurred in the production of whole 
milk or butterfat, presenting the returns for each district individually. The 
following table summari^ the costs: 


Co9i ot producmg milk and hutterfat in 11 dUirktU in California, 


District. 

Cost per 
lOOIbfi. 
of whole 
milk. 

Cost per 
pound of 
butterfet. 

Hamboldt-Del Norte: 

Areata... 

1 

$2 73 

I $a612 

Orlck-Reqoa___ 

2.41 

1 .645 

Marin-Sonoma.. 

.492 

Alameda-Contra Costa-Santa 
Clara.... 

2.83 

Sacramento-Yolo__ 

2.40 

.642 

Sftn Joaqtiin-Stftnialaiifi _ _ . ^ . 

2.63 

.600 



District. 

Cost per 
100 lbs. 
of whole 
milk. 

Cost per 
pound of 
bUtterfat. 

Fresno..-. 

$2.34 

$0,602 

.601 

Kern______- 

2.23 

Los Angeles-Orange_ 

3.73 

.970 

.860 

.636 

San Diego_ 

3.67 

San Luis Obispo.. 

Montorey>Sau Denito-Santa 
Cruz..._............... 

2.54 

.700 



Certain of the unit factors involved, or the basic items making up the 
complete cost measured in terms of time and quantity wherever imsslble 
rather than in dollars and cents, are presented in part 3. ThAe show the 
amount of labor, feed, hauling, supplies, interest on operating capital, and 
charges for herd, buildings, corrals, and equipment reported in quantity, 
dollars, and percentages for a stated amount of product. It is expected that 
with the information thus determined it will he possible to sulHititute new 
rates and so to determine costs for any future year. In imrt 4 are suggested 
certain ways of increasing the profits from dairying operations. 

The fanner and his farm, F. App and C. R. Woodwabd {New York: Ear- 
court. Brace d Co., Inc., 1924, pp. XVI+SS8, pla. [26], figs, This is a 
popular treatise and handbook on farm management. 

[Man-made and seasonal variations in crop yields] (Ohio Sta. Bui. SIS 
il02S), pp. SISS ).—Attention is called to 15-year average yields of com, oats, 
wheat, and clover per acre on two similar tracts at the station farm. The 
cost of the extra treatment given the first tract amounted to $27.20 an acre 
In four years, for which an Increased return of $124.85 was realized. 

Seasonal variations in crop yields on five tenth-acre plats and on a tract 
of 40 acres, all receiving uniform treatment, are tabulated, and statistics of 
yields In the State as a whole and in the United States are cited by way 
of showing how widely crop yields vary and illustrating the great difficulty 
of adjusting production to consumption. 

The wider use of agrlcaltaral equipment to the end of redndng the 
mannai labor required [trans. title], Q. Quintanilla (Bol Agr Tdo, y Soon. 
iSpnin], 15 {192S), 2fo. 178, pp. 916-^22).Somo estimates are given of the 
pniportion of the total expense of the cultivation of wheat that is due to labor 
and of the labor distribution throughout the year. • The more general co¬ 
operative use of machinery among the small farmers of Spain is urged. 

The law of allotmenta and allotment gardens (England and Wales)* 
E. L. Mitchell {London: P. B. King d Son, Ltd., 1922, S. ed., pp. 

The duties and powers of local authorities with regard to the provisions of 
allotments and allotment gardens under the allotment acts, 1908 to 1922, are 
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set forth, and statutory provisions are explained. The rules and regula¬ 
tions of the Ministry of Agriculture and Fisheries and other provisions are 
noted. 

Rural holdings [in Norway], 1916^1020 (De Paste Eiendammer, 1916- 
19m, ChHstiania.\8taiis, Centralhyrd, 1928, pp. [7]-f89+172, fig. J).—Notes 
and tabulated statistics In this official publication set forth the number and 
cliaracter of rural holdings, their subdivision, the occupations of holders and 
tneans of landholding, valuation and prices, and salea 

Live stock Insurance in Belgium {Intemail. Rev. Agr. Econ. [Romel, n. 
ser.y 2 (1924), ^o. 1, pp. 90-104 )-—Some extracts from the rules of local live¬ 
stock insurance societies are cited as typical and as indicative of the aims and 
activities of these organizations. Statistics are presented to show their number 
and importance. 

The agricultural landowner’s handbook on taxes, rates, and tithe (Eng¬ 
land and Wales), R. S. Gardiner (London: Cent. Landowners* Assoc., 1928, 
pp. 109 ).—Information is supplied by w'ay of technical advice and assistance 
in matters connected with English income-tax schedules, the supertax, and 
other charges, including the tithe rent charge. 

Farmers* iucome tax, 1923—1924, with explanatory notes on tithes 
and land tax, C. H. Tolley (In Year Book of the National Farmers* Union for 
1924. London: The Union, 1924, pp. 88-99 ).—Notes are offereil particularly 
for tenant farmers and farmers owning their farms and with general reference 
to legal aspects of rates and allowances, tithes, and the land tax. 

Sources of supply and conditions of employment of harvest labor in the 
wheat belt, D. D. Lescohier (U. 8. Dept. Agr. Bui. 1211 (1924). pp. 27, figs. 
10 ).—The facts presented here were obtained from personal interviews with 
1,174 harvesters, many of them when they applied for harvest work at Federal- 
State employment offices In the wheat belt or on the streets and around the 
depots and railroad yards of wheat towns or working on farms. This and 
two other publications (E. S. It., 47, p. 102; 51, p. 205) comprise a survey of 
several phases of the wheat-harvest labor problem. The topics discussetl here 
on the basis of answers received are the localities from which harvest hands 
came, regular occupations, amount of unemployment, experience in harvesting, 
methods of transportation to place of work, objectionable aspects of travel on 
freight trains, methods of obtaining employment, the difficulty of obtaining 
reemployment, wage rates in the harvest, net earnings of harvest hands, and 
the extent and direction of migration. The appendix gives two tables show¬ 
ing, respectively, the relative earnings and expenses of 32 harvesters in the 
1921 harvest whose earnings had been less than $100 and expenses $50 or over 
at the time of interview and of 83 whose earnings had been $100 or more up 
to the time of interview. 

It appeared from this study that the greater portion of the harvest labor 
supply comes from the States west of central Ohio. State and Federal officials 
are urged not to attract industrial workers in the East to the harvest by 
official advertising in view of the heavy expense for travel to and within the 
liarvest territory. It is recommended that special harvest excursions at 
mlueed rates should be provided by the railroads, with round-trip rates. Fur¬ 
ther, it is held that more comprehensive machinery should be provided by the 
cooperation of Federal-State employment officials and State and county agricul¬ 
tural officials for the redistribution of harvest bands. The county agent or the 
farm bureau should be given definite instruction, guidance, and responsibility 
for forwarding the labor of one county as soon as set free to the next area 
where It is needed. 
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The tariff in relation to agrlcnlture and foreign trade, B. M. Anderson, 
JB. {Acad, Pout Sd. New York, Proo„ 10 (im). No. i, pp. dWO),—Adjust¬ 
ments in currency and prices In the United States and foreign countries in 
recent years and financial policies as affected by international trade and com¬ 
petition are reviewed. It is maintained that certain tariffs have brought 
embarrassment to agriculture. It is held that the solution to world prob¬ 
lems will be found In the restoration of sound money, sound finances, open 
markets, and a liberal international trade policy, togetlier with freedom to 
private enterprise. 

The tariff in an unbalanced world, B. M. Anderson, jb. {Chase Boon. Bui., 
3 {1933), No. 5, pp. 16 ).—^This is the same as the above. 

The agricultural problem in the eastern Republic of Uruguay, A. Boer- 
GEB and G. Fischeb {El Problem a Agricola de la RepdUica Oriental del Urn- 
guay. Montevideo: [Qovt.). 1932, pp. 116, figs. 7 ).—^The discussion of the cir¬ 
cumstances of agricultural production in Uruguay is contributed by Boerger, 
who refutes the allegation that agriculture in Uruguay is fundamentally 
decadent Crop failures in recent years are said to have been due primarily 
to bad seasons. Economic conditions, particularly those attendant upon the 
World War and the competition between agricultural and livestock indus¬ 
tries, are set forth. Technical processes and the means of Increasing the 
output are discussed by B'ischer. The supply of water for irrigation, the use 
of fertilisers and motor power, plant selection, and protection against pests 
and diseases are his main topics. The authors collaborate in submitting con¬ 
clusions and recommendations as to future policies on tlie part of Jthe Gov¬ 
ernment 

EiiropeaH reconstruction.—[XIV], Food supplies {Mancheater Guardian 
Com., 1923, Apr. 26, pp. Slt-SSO, VII, figs. 11 ).—The following papers covering 
various phases of the world’s food production are published here: Introduc¬ 
tion—Europe and Its Food Food Production and Cfamuniption in 

Europe, by E. F. Wise; The American Grain Situation, by D. Friday; The 
Position of British Agriculture, by C. S. Orwin; Food Production in Ireland; 
Canada as a Source of Food Supplies, by J. A. Stevenson; Argentine Food 
Supplies, by M. Bryant; Australia’s Food Supplies, Present and Future, by 
J. Cook; The Future of Russian Agriculture, by M. Bering; The Danube 
Countries as Food Sources, by G. Jonescu-Sisesti; The Indian Consumption 
and Export of Foodstuffs, by H. A. F. Lindsay; Refrigerated Cargoes, by 
D. W. Caddick; and The Sugar Industry—Its Position and Prospects. 

Social and economic problems of English country life: A farmer’s 
view, R. R. Robbins (In Year Book of the National Farmers* Union for 1924. 
London: The Union, 1924, pp. 65-80 ).—^The author comments upon the func¬ 
tion of the farmer in the organization of the farming industry, the Influence 
upon agricultural development of political and economic conditions, the cumu¬ 
lative effect of the corn laws r^[)eal, the handicaps suffered by the British 
farmer wh^ competing with Imported supplies, the pre-war stabilization of 
the Industry and its effect upon the countryside, State control of food pro¬ 
duction in war, war legacies, post-war policy, and certain points In connec¬ 
tion with an agricultural policy for the future. 

Agricultural survey of Europe; The Danube Bmilit-~Part I, L. G. 
Michael {U. B. Dept. Agr. Bui. 1234 il924), pp- 111, figs- ifi).— The data noted 
emdier in mimeographed form (E. S. R., p. 529; 49, p. 93; 50, p. 296) 
are brought together here, with revislcms and additions. 

The organization of the co-operative dailies and of their federations in 
Switzerland, O. Howald (Intematl. Rev. Agr. Boon, [Rome), n. ser., 2 {1924)^ 
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No. t, pp. 6B^9)* —A historic and descriptive account is given setting forth the 
purpose and organization of Swiss cooperative dairy societies, especially of 
the three principal types including the cooperative dairy, cooperative cheese 
factories with the sale of milk, and cheese factories working independently. 
Federations were organized as a means of defense against the organizations of 
buyers and the condensed milk factories. A summary is given of rules, 
organization, work, and results. 

Crops and Markets, [May, 1924] (U, S, Dept Apr,, Cropn amd Markets, 1 
um)^ 18, pp, 19, pp, 289-304; 20, pp, 305-320, fig 1; 21, pp. 321- 

3.%; 22, pp, 331-352).'—The usual abstracts of current weekly market informa¬ 
tion, notes on the position in the market of important classes of crops and live¬ 
stock, tabulations of weekly receipts and prices with summaries and compari¬ 
sons, brief notes on foreign crops and markets, and special articles are pre¬ 
sented in these numbers. 

Monthly Supplement to Crops and Markets, [May, 1924] (V, 8, Dept. 
Apr., Crops and Markets, 1 (1924), Sup. 5, pp. 145-168, figs. 5), —The usual plan 
is followed in this number of giving tabulated current and comparative statis¬ 
tics of crops, livestock and livestock products, dairy and poultry products, 
fruits and vegetables, grain, seeds, cotton, foreign crops and markets, and 
prices. Special articles are presented, noting the prospects on May 1 for the 
peach crop In the Southeni States, de.seriblng Texas Honey Ball melons, and 
setting forth the points farthest north where cotton crops have been produced 
in census years since 1839, the cantaloup supply and prices, and the demand 
for condensed milk. Other brief notes are included. 

Seed statistics (U. 8. Dept, Agr,, Statis. Bui. 2 (1924)f PP. 100, pi, 1). —^This 
publication was prepared under the direction of J. J. Window, Jr. It is the 
second of a series noted earlier (E. S. II., 49, p, 892). Statistics of seeds 
produced primarily for planting and for oil production have been compiled 
from records in the Bureau of Agricultural Economics, U. S. D. A., and the 
Bureau of the Census and the Bureau of Foreign and Domestic Commerce of 
the Department of Commerce for the year ended May 31, 1923, with com¬ 
parable data for earlier years. 

Sheep, lamb, mutton, and wool statistics {U. 8. Dept. Agr., Statis. Bui. 3 
(1924), PP- 100), —Statistics have been compiled under the direction of F. C. 
Fitch and J, J. Window, Jr., for another of the same series as the above. 
They are for the year ended March 31, 192.3, with comparable data for earlier 
years. 

Preliminary statistics of agricultural production in Spain (Avarice Esta- 
distico de la Producddn Agricola en Espatla. Madrid: Junta Consult. Agron., 
1923, pp, VII•^ 441 ), —Statistics have been compiled by provinces from the re¬ 
turns obtained by 50 agricultural specialists in 1922 by means of question¬ 
naires. 

Acreage and yields of agriculture in the Kepublic of Austria for the 
year A921 (AnOauftdohen und Ernteergebnisse im Oebiete der Repuhlik Oster- 
reich im Jahre 1921, Vienwo; 6 sterr. BundestrUn. Land u, Forstw., 1922, pp, 
31). —^Thls annual report continues the series previously noted (B. S. R., 46, 
p. 29S). 

Acreage and yldids of agriculture in the Republic of Austria for the 
year 1922 (Anbaufldchen und Ernteergebnisse in der Republik Osterreich 
im Jahre 1922. Vienna: ^sterr, Bsmdesmin, Land u, Forstw., 1923, pp. IS ),— 
This annual report succeeds the one noted above. 
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[Land tenure and settlement and agriculture in New SSealand], M. Fbases 
(New Zeal Off, Yearbook, S2 (1924) PP- S5&-41S, pis. 4 fiffs, 4).—Annual sta¬ 
tistics are presented along lines similar to the earlier report (S. S. 50» 
p. 6S3). 

AGBICirLTIIEAI EimCATIOlI. 

The Iowa plan of observation and practice teaching in the training of 
rural teachers, A, D. C5obdts (17. *9. Bur, Ed,, Rural School Leaflet 16 (1926), 
pp, 4)- —Under this plan the student in the first year of the college cpurse 
spends one hour each week for six weeks observing expert teaching in the 
campus rural school, taking notes and holding conferences with the teacher. 
In order to gain practice in teaching the student teacher is excused from her 
work in the college for one month and goes to live in the rural district where 
she is to learn to teach a rural school. She works as assistant to the regular 
teacher and takes part- in evening community meetings. A part of her assign- 
ment also is to become acquainted with the parents who have children in 
school and to become familiar with the various forms of country life existing 
in the community. 

State training schools for teachers of small holders, 1022 [trans. title], 
M. F. Nilssen ([Norway] Laudbr. Direkt. Arsbcret,, Tillegg K, Statens S^nd- 
bmkslaererskole Beret,, 1922, pp. 146, figs, 57).—An annual report is presented 
succeeding one noted earlier (K. S. R., 50, p. 94). 

Report of the State schools for teachers of home economics for the 
school year 1922—23 [trans. title], B. Tobp ([Norway] Landbt, Direkt, 
Beret, Tillegg M, Beret Statens Laererinneskole Husstell, 1922-2S, pp. 20),-- 
An annual report is submitted for the later year succeeding one previously 
noted (E. S. R., 50, p. 94). 

Agricultural education [in Northern Ireland] (North. Ireland Min. Agr., 
Ann. Oen. Rpt., 1 (1922), pp. 7-14; App., pp. 8-S5, 51-69).—The Ministry of 
Agriculture of the Government of Northern Ireland submits its first annual 
general report. Agricultural education is under the direct control and super¬ 
vision of the ministry, and no county participates in the schemes of develop¬ 
ment and improvement unless the funds are raised locally for the purpose. 
A scheme of itinerant instruction was in general operation in the year of this 
report, one Instructor being employed in each of four counties and two in each 
of two countiea Their principal duties consisted in giving practical and tech¬ 
nical advice in matters relating to farming, the purchase and use of feeding 
stuffs and fertilizers, and the management and breeding of livestock; carrying 
out field and livestock experiments and demonstrations; lecturing on agri¬ 
cultural subjects at centers throughout the county; conducting short winter 
courses of instruction for farmers* sons; and organizing educational exhibits 
at agricultural shoWs. 

Brief notes are included with reference to winter agricultural classes and 
specific agricultural schools and college. App^dixes present in detail the 
instructions by the Ministry of Agriculture with reference to agricultural 
education, prospectuses of schools, and other matters. 

Agricultural education in South Africa, R. W. Thobuton (Union Bo, 
Africa Dept. Agr. Jour., 8 (1928), No. 2, pp. 111^128, figs, g).—A brief review is 
contributed of the history of agricultural education in the schools at ISsen- 
burg, Cedara, Potchefirtroom, Orootfontdn, and Glen. Courses of instmetioci 
are briefly described. 
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[Reports on home economics training in Norway, 1021 and 1022] 
([Noricoy], Tjxndhr. DirekU Arsberet,, TiUegg N, Beret Hmmorundervis,^ 1921, 
pp. iio- i; PP- /ly. i).—These annual reports 

succeed those noted earlier (B. S. II., 48, p. 496). 

Proceedings [of the] sixteenth annual meeting, American Home £co* 
liomics Association (Jour, Home Boon,, 15 (1925), No. 10, pp, 521-612, pL 1 ).— 
The proceedings of the meeting at Chicago, July 30 to August 4, 1923, are pub¬ 
lished here, together with abstracts of papers. Those read before the home 
economics education section are The College and the Demand for Teachers 
In Secondary Schools, by U. Wardall; Basic Principles of Teacher-training 
Courses in Home Economics, by C. M. Winchell; and Horae Economics in Ele¬ 
mentary Schools, by Q. Scherraerhom. The papers read in the home eco¬ 
nomics extension section are The Home Economics Extension of the Future, 
by G. E. Frysinger, and Extension Work and the Resident Department, by 
N. S. Knowles. 

Symposium on ** extension work in agronomy ” (Jour. Amer. Soc. Apron., 
16 (1924) No. 5, pp. S05S52). —A number of papers read as a part of this 
symposium at the meeting of the American Society of Agronomy in Chicago, 
November 13, 1923, are published here. 

Purdue handbook of agricultural facts, 1024, edited by I. J. Matuews 
(Indiana Sla., Handb. Agr. Fads, 1924, PP* figs. 55).—This is a compilation 

of practical reference material with respect to iigriculture and farm home 
problems fbr the use of farmers, home makers, county and home demonstration 
agents, vocational teachers, and other agricultural workers. 

Ohio State University College of Agriculture Extension Service Hand¬ 
book (IColumbus]: Ohio State Univ. Col. Agr., [1924), pp* 16S, pi. 1. figs. 9 ).— 
This handbook has been prepared for extension workers giving reference ma¬ 
terial in dassided subjects. 

The soil and its management, M. F. Millkb (Boston and London: Oinn d 
Vo., 1924, PP- yi-\-S 86 , pi. 1, figs. 556).—This book has been prepared primarily 
as a text on soils for high schools teaching vocational agriculture, normal 
schools offering elementary courses in this subject, and short courses in colleges 
of agriculture. The nature of soils, the relation of soil and moisture, plant 
foods, and the proper management of farm lands in the way of maintaining the 
organic matter In the soil and adding to Its fertility are some of the general.. 
topics under which the subject matter of the individual chapters may be groui)ed. 
One chapter is included on the agricultural lands of the United States. The 
final chapter is a brief reference to soil classification and soil mapping. 

Preliminary studies and demonstrations for com club members, A. D. 
Cobb (Del. Univ. Agr. Ext. Circ. 15 (1924), PP- 90, figs. 7).—Material presented 
here has been prepared to aid com club members in their study of corn and to 
furnish material for programs and demonstrations at club meetings. 

Growing sweet potatoes, C. Woolsey (Ark. Agr. Col. Ext. Circ. 158 (1924), 
pp. 11, figs. 7). —Information has been compiled for the use of club members. 

Woody plants in winter, E. Ij. Pai.mer (Cornell Rural School Leaflet, 17 
(1924), No. 5, pp. 48, figs. i56).—This is a manual intended for pupils in rural 
schools. 

Bontlieni woodland trees, J. B. Bebby (Yonkers, N. Y.: World Book Co., 
I924f pp- X^ 214 f figs. 106 ).—^Thls is a guide to the identification of trees and 
woods to accompany a handbook and text previously noted (E. S. li., 50, p. 695). 

Qnestlons and answers on marketing ([University Farm, St. Paul]: Minn. 
Col. Agr., Bfxt. Div., 11924}, pp. <5).—A brief Introductory note on The Exten¬ 
sion Besponsibiiity in Cooperative Marketing, by F. W. Peck, and questions 
dealing with the specific problems of butter, milk, livestock, egg, wool, wheat. 
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and potato production at answered by outstanding authorities at the Eleventh 
Annual Extension Conference, November 19 and 20,1928, make up tills pamphlet. 

Cotton trade guide and 8tQdent*8 manual, T. S. Milleb, sb. (Austin, Tex,: 
h\ L. Steck Co„ 192S, 4, ed., rev,, pp. Xl+i50, pis, S, figs, 87).—This Js a re¬ 
vision of a textbook previously noted (E. S. R., 84, p. 695). 

The child: His nature and his needs, edited by M. V. 0 *Sh£a (Valparaiso, 
Jn4,: Childrens Foundation, 1924, PP- pis, 24, figs, 11 ),—^Thls is tlie 

first volume to be published by the recently organized Childrens Foundation. 
It consists of a review of tlie most important conclusions and authentioated 
experiences in tlie study of child nature and education, drawn up for the 
practical use of and application by parents, teachers, social workers, and others. 
Three divisions present, respectively, surveys of present-day knowledge of child 
nature, child well-being, and child education. Chapters or divisions have been 
prepared by authorities in the particular phase of the subject covered. 

An experiment in teaching family relationships in the public schools, 
M. E. Tubner (Vocat, Ed. Mag„ 2 (1924), No. 10, pp, 84^8^i5). —The problem 
chosen in the study of ideal family relationships and the results achieved in a 
course for a home economics class are described, the principal results imvlng 
appeared in a modification of attitudes and habits on the part of girls in the 
class. The unit course in family relationships for the tenth grade of the Ames, 
Iowa, High School in 1924 is given in full. 

Results of tests in home economics, C. M. Brown (Vocat, Ed. Mag., 2 
(1924), No. 10, pp, 836-840), —The author sets forth the experience of the divi¬ 
sion of home economics at the University of Minnesota, with objccttve tests, 
and suggestions derived therefrom are olTered as to procedure. 

Pood study outlines for Texas high schools, E. V. Lacky (Ter. State Bd. 
Vocat. Ed, Bui, 162 (1023), pp. 38), —Two courso.s of study in foodg consisting 
of two units each are outlined liere. Tlie first is l)ase(l uiK)n hreakfast and 
niiscelUineous problems, and the second upon luncheon and dinner problems. 

Applied design and clothing, M. Marshall (Tex. State Bd. Vocat. Ed. Bnl 
165 (1923), pp, 40)- —Suggestive outlines are offered for courses in applied 
design, costume design, and lioiise planning and furnishing, ns well as in ele¬ 
mentary and advanced clothing and dressmaking and millinery. Numerous 
refere^mes are listed. 

• Arizona boys* and girls’ clubs.—Garment making, M. R LocKWcwm 
Agr. Col. Ext. Circ. 41 (1924), PP- ^0, figs. 8).—Material ha.s been compiled for 
the use of leaders of sewing clubs, including outlines of exercises and directions 
for the required operations. 

Play production for the country theatre, A. M. Duummond (N. Y. Agr, 
Col, (Cornell) Ext. Bui, 82 (1924), PP- f^os. 49), —Practical hints illustrated 
with diagrams, photographs, and sketches are brought together here for the 
assistance of those Engaged in amateur dramatics, especially for countrj^ com¬ 
munities. 

Agricultural exhibits and fairs, C. E. Buehm (Ten/n, Agr. Col. Ext. Pub: 
121 (1924), PP- 50, figs. 8), —The aim of this publication is to set forth the pur¬ 
pose of fairs, to describe methods of organization and management of com¬ 
munity and county falr.s, and to make suggestions with reference to the cata¬ 
logue and premium list and other details. 

KISGEUAirEOTrS. 

Annual Reports of the Department of Agriculture for the year ended 
Jlfiiie 30* 1933 (I/. S, Dept, Agr, Rpts. 1928, pp. lX+116 ),—^This contains the 
r^rts of the Secretary and beads of bureaus and other administrative of&cers. 
The various r^rts are also issued as separates. 



1924] 


MISCLLANEOUS. 


495 


List of bulletins of the agricultural experiment stations in the United 
States from their establishment to the end of 1920 (U. 8, Dept Agr. Bui, 
1199 {19^), pp, 186).—-This bulletin lists approximately 12,500 of the 17,500 or 
more publications of the State experiment stations (Including those of Alaska 
and the insular possessions) from 1875 to 1920, inclusive. It is confined pri> 
roarily to the regular bulletin series of the stations. It does not include cir> 
(Ulars and otlier more or less ephemeral publications; annual reports, except 
such as are numbered as bulletins; nor scientific contributions from the stations 
which linve api>eared In the Journal of Agricultural Research or other scientific 
periodicals. 

The work of preparing the list has been done mainly by B. L. Ogden and 
M. L. Gericko. 

Annual Report [of Iowa Station, 1923], G. F. Oubtiss and W. H. Steven¬ 
son (loira Sta, Rpt. 192S, pp, 6S). —This contains a report on the work of the 
station, including the organization list and a financial statement for the fiscal 
year ended June 1928. The experimental work recorded not previously noted 
is for the most part abstracted elsewhere in this Issue. 

Thirty-fourth Annual Report [of New Mexico Station, 1923], F. Gabcia 
{New Mexico St a. Rpt. 192S, pp. 50, figs. ^).-~This contains the organization 
list, a report of the director on the work and publications of the station, and 
a financial statement for the year ended June 30,1923. The experimental work 
ref)orted is for the most part abstracted elsewhere in this issue. 

Forty-second Aiiiinal Report of [Ohio Station, 1923], C. G. Williams 
{Ohio Sta. Bui S7S {1928}, pp. 98, figs, i?).—This contains the organization list, 
a financial statement for (he fiscal year ended June 30, 1923, and u report of 
the director summarizing the work of the .station during the year. The cur¬ 
rent experimental work reported not pnwiously noted is for the most part 
abstracted elsewhere in this issue. 

Annual Report of [South Dakota Station, 10231, J. W. Wilson et au 
(South Dakota Sta. Rpt, 1928, pp. 88).—This contains a report by the director 
(’ll (he organization, work, and publications of the station; a financial state¬ 
ment for the fiscal year endetl June 30, 1923; and departmental reports. Tlie 
cxperiiiauital work re<a)rded is for the most part abstracted elsewhere In tins 
issue. 

New facts in farm science: The fortlctli annual report of the director, 
1922—1923, H. L. Russell and F. R. Morktson {Wisemsin Sta. Bui. 362 
{1921$), pp, 115, figs. 40)^ —Tills contains an account of the activities of the 
station, a list of the station publications of the year, and a financial statemeut 
as to the Federal funds for the fiscal year ended June 30,1923. The experimen¬ 
tal features not previously reported are for the most part abstracted elsewhere 
in this issue. A brief historical summary of the accomplishments of the sta¬ 
tion from 1908 to 1023 is also Included. 
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Arizona UnlTersity and Station.—The appointments are reiwrted of Dr. 
Rubert Burley Streets as assistant professor of plant pathology and assistant 
plant pathologist, Malcolm Frederic Wharton as instructor in horticulture 
and assistant horticulturist, Howard Vernon Smith as assistant agricultural 
chemist, and Everett Lee Scott as assistant animal hu^andman. 

Colorado College and Station.—The new administration building has been 
completed, the station oflSces on the second floor being occupied during August. 

William L. May, assistant botanist In the station from 1919 to 1920 and sub¬ 
sequently In charge of the weed control work of the State entomologist, died at 
his field station in Paonia September 5. 

George M. List, chief deputy to the State entomologist and assistant pro¬ 
fessor of entomology and zoolog>% has been granted a year’s leave of absence 
to take up graduate work at the Iowa College. 

Dr. L. W. Durrell, assistant chief in plant pathology in the Iowa Station, 
has been appointed head of the department of botany in the college and in 
charge of the research work in plant pathology to fill the vacancy occasioned 
by the death of Dr. A. K. Peitersen, February 23. L. P. McCann, agricultural 
agent In Mesa County, has accepted an appointment as associate professor of 
animal husbandry. 

Connecticut College and Stations.—^The college has esttibli.shed a hall of 
fame for agriculture. Among the first three men to receive the honor of ad¬ 
mission was Dr. E. H. Jenkins, director emeritus of the stations. 

The laboratory and oflice building at the Tobacco Substation at Windsor has 
been completed. 0. M. Slagg, In charge of this .substation, resigned April 1 to 
accept a similar position with the Canadian Department of Agriculture. Dr. 
N. T. Nelson has been appointed physiologist at the substation. 

The appointment of a station assistant in botany has been authorized, the 
object being to strengthen the State Inspection of orchards and nurseries 
through the addition of a plant pathologist to the inspecting staff and to In¬ 
crease the attention given to the diseases of vegetable crops. 

Georgia StaHon.—The Chemical Warfare Service, U. S. Army, is cooperat¬ 
ing with the station in studies of methods of combating the boll weevil. 

Idaho University and Station.—^The course of study in the College of 
Agriculture has been completely revised and new major courses are being 
offered In agricultural engineering and general agidculture. Students selecting 
agricultural engineering as their major will have a choice within the depart 
ment between irrigation and power farming. The course in general agricul¬ 
ture is offered to meet the needs of students interested in securing a broad 
knowledge of agricultural problems to prepare them to act as county agents 
or to operate farms for themselves. 

Charles C. Prouty has been appointed assistant bacteriologist in the station 
vice Harold W. Batchelor, who is pursuing graduate work at the University of 
Wisconsin. 

Kansas College and Station.—An experiment conducted during the first 
half of the present year has shown that ultraviolet light as as snnltlht 
may have a distinctly beneficial effect on egg production and on fierttllty end 
* 496 
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the hatchabiUty of eggs. Three pens of 12 White Leghorn pullets each were 
used in the experiment, all receiving the same feed which was adequate for 
vitamins A, B, and O, and possibly vitamin D. The pullets in one pen were 
kept in a large experimental building and received no direct smilight. Those 
in another pen were kept In the same building but exposed to untraviolet light 
for two 10-raInute periods dally, while the third iien was kept in a nearby col¬ 
ony house and had a run of a small sunny yard. Between January 23 and May 
11 the respective egg production was 134, 492, and 597 eggs, the percentages 
of fertile eggs 34, 60, and 35, and the percentages of fertile eggs hatched 32.6, 
75.0, and 58.4. 

The erection this fall of a radio broadcasting station to cost $20,000 ha.s been 
authorized. It Is exiJected that this will provide excellent facilities for this 
service. 

lleceiit resignations Include W. S. Wiedorn, assistant professor of landscai)e 
gardening; W. P. Hayes, assistant professor of entomology; and P. C. McGib 
Jiard, instructt»r in dairy husbandry. Arthur Helder has been appointed assis¬ 
tant professor of landscape gardening, Hareld Hedges instructor in marketing, 
W. H. Hidden Instructor in dairy husbandry, and Harry R. Bryson assistant in 
entomology. 

Massachusetts College and Station.—A home economics course has b(Hfn 
sanctioned by the State (Commissioner of Budget and Finance, with si>ecial 
eiiii)hasis iiiK>n training for home making. Miss Helen Knowlton has been ap¬ 
pointed assistant i)rofessor of home economics to be in charge of the work. 

A barn for wrapper leaf tobacco work and a head hou.se for the agronomy 
greenhouse have recently been completed for the station. 

Dr. Arao Itano, assistant professor of microbiology, resigned September 1 to 
become the head of the chemistry and microbiology department of the Ohara 
Institute for Agricultural Research at Okayama, Japan. He has been succeeded 
by Dr. ("hostor H. Workman, instructor In bacteriology in the Iowa College. 

Montana College and Station.—^Ctmtracts have been let and work is pro- 
cmling on two new buildlng.s for the agricultural division, namely, an office and 
clas.sroom building for the i^oultry department and a beef cattle barn. These 
buildings will cost about $30,(KX). 

Dr. W. J. Hall, assistant veterinarian, has resigned to accept a position in 
the meat inspection of tlio U. S, D. A. Bureau of Animal Inihistry, at Seattle, 
Wash., and was sn<!ceeded October 1 by Dr. Erwin Juugherr. 

Cornell University.—Dr. C. E. Ladd has been apiwinted director of the 
agricultural extension service to succeed M. C. Burritt, who resigned June 30. 

New York State Station.—Frank H. I^athrop, I*h. D., associate in research 
(entomology), resigned September 1 to become head of the department of ea- 
tomology at Clemsou College and the South Carolina Station and State ento¬ 
mologist. 

North Carolina College and Station.—Dr. William A. Withers, professor of 
chemisti'y In the college since 1889 and associated with the chemical work of the 
station since 1884, died June 20 at the age of 60 years. 

Doctor Withers was a native of North Carolina and received the bachelor’s, 
master’s, and doctor’s degrees from Davidson College in that State, also study¬ 
ing chemistry at Ciomeli University from 1888 to 1890. He had been vice- 
president of the college since 1916, director of the summer school since 1917, 
State ciiemlst in 1897--98, and State statistical agent for the U. S. Department 
of Agriculture from 1895 to 1902 and 1905 to 1915. In the station he had 
served as chemist from 1897 to 1921 and as acting director from 1897 to 1890. 
He was a member of numerous scientific societies, a fellow of the American 
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Association for the Advancement of Science* and president of the Association 
of Official Agricultural Chemists in 1909-10. Among his best-known contribu¬ 
tions to science were those relating to nitrification* food adulteration, and the 
toxic principle of cotton seed. 

Porto Blco Fedm^al Station.—Dr. Qerard Dikmans, for several years as¬ 
sistant veterinarian and parasitologist at the Louisiana Stations, has been ap¬ 
pointed parasitologist. 

Texas College.—The establishment of a graduate school has been author¬ 
ised with Dr. Charles Puryear, previously dean of the college, as dean. * 
Vermont University.—A chapel to seat 1,000 students and endowed to pro¬ 
vide for the securing of eminent speakers throughout the year lias been given 
by James B. Wilbur and will be known as the Ira Allen Chapel. 

A fellowship of $1,000 for three years for graduate work in the College of 
Agriculture In dairy husbandry has been given by George H. Walker, of 
Needham, Mass., the founder of the Walker-Gordon Laboratory Co. The donor 
has suggested a study of the production and handling of milk on relatively small 
farms and plants, with particular reference to producing a product which Is 
commercially and hacterlologically clean and uniform and available at reason¬ 
able cost. 

Virginia Station.—G. S. Ralston, field horticulturist, has resigned, effective 
September 1. R. A. Runnells, D. V. M., assistant professor of animal pathology 
in the Michigan College, has been appointed associate animal pathologist and 
has entered upon his duties. ^ 

Virigina Truck Station.—Ray J. Davis has resigned as associate plant 
pathologist and was succeeded September 1 by Frank P. McWhorter. 

West Virginia University and Station.—Dr. C. A. Leuder, head of the 
department of veterinary medicine and station veterinarian, has resigned, ef¬ 
fective October 1, when he bwomes rowing coach of Cornell University. B. h, 
Shaw, instructor in animal husbandry and sheep specialist in tlie extension 
service, has resigned to go Into the sheep business in Ohio. Other resignations 
include those of Miss Marlon P. Breck and Miss Ruth K. Trail, assistant 
professors of home economics, and J. II. Shaffer, junior farm economist, 
leaves of absences for advanced work have been granted to B. A. Llvesay, 
head of the animal husbandry department, H. O. Henderson, associate dairy 
husbandman, and K. C, Westover, assistant horticulturist. S. E. Wheeler has 
been appointed instructor in animal husbandry, 

U. S. Range Livestock Experiment Station.—The first range livestock 
experiment station in this country has been established at Miles City, Mont, 
where a tract of 55,000 acres of grasdng land and 2,000 acres of irrigated 
land formerly occupied by the Fort Keogh Military Reservation was trans¬ 
ferred by act of Congress In April, 1924, to the U. 8. Department of Agricul¬ 
ture. Buildings and equipment valued at more than $200,000 are available* 
including two barns built in 1920 at a cost of $12,000 each and about 715 
miles of fencing. 

The Ration will be devoted to a study of range livestock problems and will 
be under the immediate supervision of the Animal Husbandry Division of the 
Bureau of Animal Industry w'iHi the cootieration of the Montana Experiment 
station and other bureaus and divisions of Uie Department interested in live¬ 
stock problems. Plans have been made to maintain an initial stock of 1>000 
I>eef breeding cattle* a band of sheep* bogs* horses* and turkeys. 

Ualirersitir of the Philippines.—/The College of Agriculture has converted 
its ^llk house into a commodious soil technology buUdlng. A tool and im* 
plement building has been erected, as w^l as a slaughterhouse and a centtid 
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poultry houBe with an incubator cellar, killing room, feed room, salesroom, a 
room for both natural and artificial brooding, and a poultry hospital. 

Dr. Hubert L. Pendleton, director of agriculture in Gwalior State, India, 
has been api)olnted professor of soil technology and in charge of the work in 
soils in the department of agronomy. 

Fertilizer Testing Station in China.—^The Ling Naam Agricultural Col¬ 
lege, which is the College of Agriculture of Canton Christian College, is con¬ 
templating the establishment of a fertilizer testing station. It is expected 
that its work will Include analyses of soils, crops, and fertilizers; tests of 
fertilizers and other combinations of various soils and crops; lectures and 
laboratory instruction; and special short courses on the use of fertilizers and 
other extension work. 

The station is to have its headquarters at the college with the head of the 
department of agronomy as director. Acquisition of about 60 acres of land 
under lease at $1,800 per year or by purchase at a cost of $45,000 is expected. 
The plans also contemplate the erection of a fertilizer building to cost, with 
equipment, about $40,000, together with two residences to cost $5,000 each 
and several cottages for workers to cost about $2,800. The main building 
would contain classrooms, a laboratory, and living quarters for at least 20 
students. The expense of maintenance is estimated at about $6,500 per annum. 

Experimental Farm at Edinburgh and East of Scotland College of 
Agiicnlture.—Because of various dlfiiculties, this institution was unable to 
obtain a farm for permanent experimental work until November, 1923. At 
this time possession was obtained of a farm of somewhat over 600 acres, of 
which about 230 acres are arable. About half the cost of the farm was de¬ 
rived from funds of the Board of Agriculture for Scotland, one-fourth from the 
Scottish Education Deimrtment, and the remainder from funds collected before 
the war from private subscription and public sources. 

During the present season a survey of the farm has been completed, plans 
formulated, and a considerable amount of experimental work inaugurated, A 
Held of about 12 acres has been reserved for variety trials, and a second field 
for cultural tests. A meteorological station is to be maintained, including the 
installation of a set of lysimeters. Manorial tests are to be carried on, as are 
also pasture trials for various grass mixtures for grazing. 

The fanu buildings are being remodeled to permit of their utilization for 
cattle feeding work. It is planned to erect on implement demonstration shed 
in the near future for instruction purposes. 

Correlation of Meteorological and Crop Data in Great Britain.—In 
order to extend the knowle<lge of critical dates in i>lant growth as related to 
meteorological conditions, the Meteorological Oominlttee of the Agricultural 
Hesearch Council of Great Britain is arranging for a series of observation 
stations. About 15 of these stations are to be established in England, Wales, 
and Scotland, to be located at the experimental farms belonging to agricultural 
colleges. 

Observations will be required of all stations on humidity (three times a day), 
air temperature (except maximum in sun), soil temjierature at 4 and 8 inch 
depths, wind movement, rainfall, and sunshine. It is also hoped that it will be 
possible to record air temperature (maximum in sun), solar radiation, cloud, 
weather, barometer, and attached thermometer, and soil temi)erature at 2 
foot depths. 

Coincident with these, agricultural observations will be made on wheat, bar¬ 
ley, oats, turnips, swedes, and meadow hay as to variety, soil characteristics, 
previous cropping, manuring, cultural operations, dates of sowing, appearance 
above ground, breaking into ear, flow’erlng, and harvest, yield per acre of 
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^aln and straw, bushel weight, and attacks of diseases and animal pests. 
Ultimately it is hoped to Include horticultural observations and phenologlcal 
data for a large range of trees and perennial wild plants. It is expected id 
begin operations this falL 

Fourth lutematioual Seed l^esting Congress.—This congress was held in 
Cambridge July 7 to 12, with vists to the Bothamsted Experimental Station and 
the British Empire Exhibition, and was followed by excursions to the ware¬ 
house and seed cleaning plant of the Eastern Counties Farmers* Cooperative 
Association, Ltd., the seed establishment of Sutton & Sons, and the Royal 
Botanic Gardens at Kew. 

Official delegates were present from 25 countries and the International In¬ 
stitute of Agriculture, A number of officials of the U. S. Department of Agri¬ 
culture were in attendance. 

Action was taken whereby the European Seed Twiting Association, organ¬ 
ised at tlie Third International Seed Testing Congress in Copenhagen in 1921, 
was made fully international in scope. An invitation from the International 
Institute of Agriculture to hold the fifth congress in RoiUe was accepted, the 
date agreed upon being the first half of May, 1927. 

Miscellaueous.—The foundation stone of the new laboratory building of 
the Research Institute in Animal Pathology at the Royal Veterinary College, 
London, was laid recently. The site for the building has been provided by 
the college, and a considerable share of the cost of the building will be ddfegyed 
by the Development Commission. It Is hoped that the institute will be com¬ 
pleted and opened this autumn. 

Under a l)eque8t of the late Peter Waite, Waite Institute will so^ be 
opened on a large estate near Adelaide, South Australia, for research in 
science and agriculture as applied to the Southeni Hemisphere. The in¬ 
stitute Is considered to be unique in its scope, size, and equipment, and will 
have an assured annual income of £8,000. Dr. A. E. V. Richardson, dean 
of the faculty df agriculture and superintendent of agriculture in Victoria, 
has been appointed director. 

Dr. H. M. l^eake, late director of agriculture of the United Provinces, 
India, and late principal of the Cawniwre Agricultural College, has been^ 
appointed principal of the Imperial College of Tropical Agriculture, Trinidad, 
vice Sir Francis Watts, who has retired with the title of principal emeritua 
At the annual convention of the American Association of Nurserymen at 
Atlantic City, a gift of $1,500 was made to the Arnold Arboretum in appre¬ 
ciation of the services to American horticulture of the arboretum and Prof. 
C. S. Sargent in their Introductions of hardy plant material from all over the 
world. 

The fourth fellowfdiip to be awarded by the Canadian Society of Technical 
Agriculturists for professional distinction was conferred at Its recent annual 
convention at Guelph, Ontario, on W. T. Macoun, Dominion horticulturist 
since 1910. 

The Pasteur Institute in Paris has instituted a section of soil bacteriology 
with S. Winogradsky, fonnerly director of the Institute of Experimental 
Medicine in Petrograd, in charge. 

An invitation from the Canad*an Government to hold the next World’s 
Poultry Congress at Ottawa in 1927 has been accepted. 

0 
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The chemists* yearbook, 1924, edited by F. W. Atack and L. Whinyatks 
{Manehe^ter, Eng,: Sherratt d Hughes; New York: Chem. Catalog Co., Inc.* 
19tJ^ [2,] Amer. ed., pp. [7]+1/47+[Id], figs, 26 ).—This is the second Ameri¬ 
can eddfllon of the yearbook previously noted (E. S. R., 49, p. 202). 

Life without oxygen, W. M, Ci.ahk (Jour. Wash. Acad. ScL, H (192i), No. 
6 , pp. 12S-IS8f figs. 5).—A presidential uddrt^ delivere<l before the Chemical 
Society of Washington on January 11, 1924. 

Federal and State laws relating to the manufacture and sale of food, 
drugs, insecticides, etc. (^YQshington, D. C.: Standard Remedies Pub. Co., 
Inc., 1924, pp. 883 ).—^This is a compilation of the Federal and State laws 
enacted up to January 1, 1924, relating to the manufacture and sale of foods, 
drugs, insecticides, narcotics, and various pharmactmtical products, etc.; ITed- 
eral and State prohibition laws; State trade-mark laws; various miscellaneous 
laws; and the proprietary or patent medicine act, the customs tariff act, and 
the opium and narcotic act of (^Ruada. A complete index adds to the usefulness 
of the volume. 

The corrosion of aluiitiniiiii cooking utensils, O. K. Tinkler and H. 
Masters (Analyst, 49 (1924), A'o. 574, PP- 55-52).—The dark stain so often 
produced in alumlnuni cooking utensils when tap water is boiled in them is 
attributed to the presence in the aluminum of impurities, chiefly Iron. The 
alkali in the water has a solvent action on the aluminum but not on the iron, 
which is consequently left as a black stain. When a dilute acid is boiled in 
the utensil the iron is dissolved and the utensil again becomes bright The 
removal of the dark stain by strong alkalis is attributed to mechanical action. 
The aluminum, on dissolving, carries along with it undissolved particles of iron. 

The vegetable proteins, T. B. Osborne (London and New York: Longmans. 
Qreen d Co., 1924, 2 ed., rev., pp. XI11+ 154, 15).—Among the important 

additions in this revision of the monograph previously noted (E. S. R, 22, 
p. 909) are chapters m the chemical individuality of protein preparations; 
the relation of proteins to acids and bases (contributed by L. J. Henderson); 
the proteins of green plants; the nutritive value of the vegetable proteins (see 
p. 667); and a section on the nite of hydrolysis of proteins in the cliapter on 
products of hydrolysis of vegetable proteins. 

The present status of lignin chemistry [trans. title], R Riefenstahi. 
(Ztsohr. Angew. Chem., 57 (1924), No. IS, pp. 159-177).—A review and discus¬ 
sion of recent investigations, with 178 literature references. 
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The lupin: Its importance in agricnlturey chemical composition, and 
uses [traus. title], A. Guiixaume {Bui, 8ci. Pharmacol,, SI (1924), No, S, 
pp, 146-155). —A review of the literature on the subject 
The present status of insulin [trans. title], H. Simon net {Bui. 8oc. Chim. 
Biol,, 6 {1924), No, 1, pp. 44-112, figs. 5).—The literature on insulin is re¬ 
viewed under the following topics: Isolation of the active principle of the 
secretion, physical and chemical properties, biochemical effects, pharmaco¬ 
logical assay, and mode of action. « 

The amount of available insulin in the pancreas of domestic animals, 
F. Fenoeb and R. S. Wilson {Jour. Biol, Chem., 59 {1924), No, 1, pp, 8S-90 ),— 
Data are reported on the relative yields and activity of insulin obtained from 
the pancreas of cattle, hogs, and sheep. The averages of three determinations 
each were as follows: Cattle 610, hog 865, and sheep 926 mg. per kilogram 
of fresh pancreas. Corresponding amounts of insulin per kilogram of body 
weight required to produce convulsions and coma in rabbits were 0.33, 0.5, 
and 0.5 mg., respectively. These figures correspond to 1,785, 1,730, and 1,838 
rabbit units per kilogram of fresh gland. 

The most important factors In Insulin production are considered to be the 
use of absolutely fresh glands, which should not be chilled, and the use of 
an efficient grinding process, which should follow directly upon the mincing. 

Improvements in the preparation of insnlin.-^Alkaline extraction of 
pancreas, H. W. Dudley and W. W. Stabling {Biochem. Jour,, 18 {1924), 
No, 1, pp. 147-150). —The original process of preparing insulin by alcoholic 
extraction of pancreas has been modified by adding sodium bicarbonate to 
the mixture of alcohol and pancreas. This is said to result in a yield of in¬ 
sulin nearly five times that by the original method. The technique of the 
process is described, together with an improved technique for the purification 
of crude insulin by precipitation with picric acid and subsequent conversion 
of the picrate into a soluble hydrochlorid, as previously suggested (E. S. R., 
49. p. 803). 

The purification of insulin and similar substances by sorption on char* 
coal and subsequent recovery, P. J. Moloney and D. M. Findlay (Jour, 
Phyo, Chem,, 28 (1924), No. 4, PP- 402-400). —This paper consists of a discus¬ 
sion of possible methods of recovering adsorbed substances from charcoal, 
with a view to their isolation and purification, and an application of the 
principles discussed to the purification of insulia 
The method found most applicable In the case of insulin depends upon the 
principle of r^ladng tlie adsorbed substance (insulin) by another which is 
more readily adsorbed (benzoic acid). The technique is as follows: Ten 
liters of a partially purified solution of Insulin are adjusted to an H-ion con¬ 
centration of pH 2.0 with hydrochloric acid and allowed to stand over night 
with 400 gm. of charcoal, with occasional stirring. The charcoal is then re¬ 
moved, washed with water, and stirred with 2 liters of a 5 per cent solution 
of acetic acid in 60 per cent alcohoL After filtration, the charcoal is digested 
for several hours at room temperature with 3.5 liters of a 12 per cent solution 
of benzoic add in 60 per cent alcohol. From the resulting solution the insulin 
is recovered by evaporating off the alcohol, removing excess benzoic acid by 
ether, and finally evaporating the ether remaining dissolved in the insulin 
solution. 

Alterations in the ion content of the blood as the result of Insulin 
[ixans. title], H. Staub, F. Ountheb, and H. FadHuca (KUtu W€ihn»dHr,t 2 
(S&2$)f No. 52, pp, 2SS7, Data are reported oh the blood sugar, OOr 

binding capacity of the plasma, pH value of the serum, and content of inorganic 
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phosphorus, sodium, potassium, magnesium, and calcium In the whole blood 
of a normal dog before tlie injection of insulin and in the hypoglycemic state 
following insulin. Similar data are reported on the blood of a diabetic subject 
in the state of coma and of the same subject following the injection of insulin. 

In the former case the injection of insulin was followed by a lowering of 
the blood sugar, a slight Increase in the COs-blnding capacity, no appreciable 
change in pH value, a decrease in the inorganic phosphorus and calcium, a 
slight increase in sodium, and practically no change in potassium and mag> 
nesiuni. In the human subject there was a marked lowering In the blood 
sugar, an increase in the OOrbindIng capacity of the plasma, a slight increase 
ill the pH vaiue, a decrease in tiie inorganic phosphorus, and an increase in 
sodium, potassium, magnesium, and calcium. 

The antiscorbutic fraction of lemon juice, 1, 8. 8. Zilva (Biochem. Joui\ 
18 (1924)3 A'o. f, pp. 182-185). —A further concentration of the fraction of 
lemon juice containing tlie antiscorbutic vitamin has been effected by subject¬ 
ing the decitrated Juice to fermentation wdth yeast in the presence of carbon 
dioxid. This destroys the sugar present without altering the antiscorbutic 
properties. By deducting from the total solids of lemon Juice the organic 
acids and the sugar, both of which have lieen shown to have no connection 
with antiscorbutic properties, the active fraction is found to contain less 
than half of the dry matter of the decitrated Juice. Tliis residual active frac¬ 
tion has a nitrogen content varying from 0.004 to 0.014 per c'ent. It is said 
to give negative biuret, sulphur, and tr^'ptophnn tests and a faint murexld re¬ 
action. Precipitates are obtained with mercuric sulphate, basic lead acetate, 
Millon’s reagent, and occasionally hut not invariably with phosphotungstic 
acid. The solution reduces ammoniacal silver nitrate and gives a marked 
Pauli reaction. 

The reaction proposcHl by Jeiidrassik (192SR) for detecting vitamin B 
and its relation to the phenol function [trans. title], N. Bezssonoff {Bui. 
Boo. Chim. Biol., 0 (1924), 7, pp. 35-39). —It is pointed out that the color 

test considered by Jendrasslk to l>e specific for vitamiu B (E. S. R., 50, p. 
506) is given by ortho- and para-phenols. 

Solubility, J. H. IliLOKnuAND <Acir York: Chem. Catalog Co., Inc., 1924t 
pp. 206, flgn. 40 )-—The tirst 10 chapters of this monograph are devoted chiefly 
to the presentation of “ a comprehensive theory of solubility,” and the remain¬ 
ing 9 chapters to the application of this theory to existing data. 

Lunge-Berl chemical«technlcal methods of analysis, III, edited by E. 
Bkhl (Lunge-Berl Chemisch-technkche Untenuchungmnethoden. Berlin: Julius 
Springer, 7. ed., rev. and ml., 1923, vol. 3, pp. XXJI-{-lS62’4-27, figs. 230 ).— 
This is the third volume of the seventh edition of tliis work, the lirst two vol¬ 
umes of which have been noted previously (E. 8. R., 49, p. 110). 

Chemical analyses with membrane filters.—IV, A study of the mem¬ 
brane filter itself and Its applicability In analytical chemistry [trans. title], 
G. and J. Jander {Zischr. Analyt. Chem., 63 (1923), No. 8, pp. 273-291, figs. 3 ).— 
In continuation of the series of papers previously noted (E. S. R., 47, p. 712), 
the report is given of a systematic study of possible eiTors arising in the use of 
membrane filters in analytical work through the action of tlie reagents on the 
organic and inorganic constituents of the filter membrane, the absorption of 
the reagents from solution by the filter, and the absorption on the surface of 
the membrane of finely divided precipitates. 

Of the solutions tested, all of the neutral salts, nearly all of the acids with 
the exception of concentrated (4 rr) nitric and sulphuric acids, and weakly 
alkaline salts with the exception of ammonium sulphid were without eftect 
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Upon the organic matter in the membrane, as shown by the rapidity of filtration. 
Strong acids and bases increased the time of filtration, as did likewise alcohol 
mixtures containing more than from 15 to 20 per cent of alcohol by volume. 

Traces of inorganic material in the membrane offered no difficulties, providefl 
the membrane was given a prelindnary treatment with n HCl, followed by 
washing with warm distilled water. 

In regard to the absorption of the reagents by Um* membrane, bases were not 
absorbed to any appreciable extent nor were the various salts tested. Adds 
were absorbed to a slight extent, but any errors resulting from this were over¬ 
come by discarding tlie first portion of the filtrate. 

The kind of membrane employed was found to have a decided effect upon the 
absorption of small amounts of precipitates. A smooth membrane did not 
absorb such precipitates, but there was appreciable absorption by porous 
membranes. 

Bxperimental studies on palladiuin electrodes, .T. C. Andrews (Jour, BM. 
Chem,, 59 No, A PP- 479-4.9^). — A critical study of the preparation and 

mechanism of palladium ele<.»trodos as <‘ompared with platinum is reported, 
with the following conclusions: 

** Palladium electrodes for H-ion determinations are much less reliable tlian 
platinum electrodes bef*ausc of the la<*k of permanence of the former, which 
results from a more or less rai>id (*hange of amorphous to crystalline palladium. 
This change is positively catalyzed by high H-lon concentrations, the mechanism 
being probably an elet'tronlc exchange facilitated by the higher solution tension 
of amorphous palladium. The use of palladiuin electrodes In connection with 
solutions of high pH gave very erratic results.” 

The determination of hydrogen ions, W. M. (h.AKic {/tattimore: WilHama 
d Wilkins Co,, J922, 2, ed,, pp, 480, pis, 2, fiffs, 4i), — The subject matter of the 
first edition of this volume (E. S. It., 45, p. 11) has liecm c*onslderahly enlarged, 
and over 900 new references have been added to the bibliography. 

The determination of hydrogen ions in the gastric contents, J. F. Mc> 
CtSNnoN (Jour, BM, Chem<„ 59 (1924), No. 2, pp, 4S7-4i^y flff- D.—A colori¬ 
metric metliod of determining the H-ion concentration of gastric contents is 
described, in which the jiercentage dissociation of quinaldine red In the sample 
being tested is determined In a colorimeter and the pH calculated by means of 
the chart described in a previous publication.* 

The analysis of proteins.-—If, The action of nitrous acid upon the 
hexone bases, R. H. A. Plimmkb (Bioehem, Jour., 18 (1924), No, 1, pp, 105-> 
Continuing the investigation previously noted (E. S. R„ 35, p. 415), 
the author has studied the time required to complete the reaction of lysin, 
hlstldin, and arginin with nitrous add by the Van Slyke method. 

At temperatures of from 14 to 17"* 0. the amino nitrogen of hlstldin and 
arginin is given off in from 15 to 20 minutes, while that of lysin requires one 
hour for complete reaction. In estimating a mixture of the three hexone bases 
a reaction time of one hour at temperatures of from 14 to 17** is recommended. 

A method of estimating the tryptophan content of casetnogen, based 
on detennlnatlons of the nitrogen values of the mercuric sulphate 
precipitate, H. Onslow (Bioehem. Jour., 18 (1924), No. 1, pp. 6S-84, lips, fi).— 
The method is based upon the theoretical assumption that the total nitrogen of 
the mercury predpitate, obtained as described in a previous paper (Bl 8. B., 
46, p.. 112), may be considered to he made up of tryptophan N+histldtn N+ 

11II., . . . . . . . . . . . ... — .. 

*Jtwir. Biol. Cbein.. 54 (1822). No. 8, ppv «47-‘653. 
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monamIno N+peptld N. Based on this assumption, the tryptophan N may be 
calculated from the following equation: 

Tryptophan N—2 [nonamiiio N—(2/3 liintidin N-f-pei»Ud nonaraino N)]. 

The iioiiamlno nitrogen is calculated from the diflCereiicc l^etween the total 
nitrogen ol>taine<l by the KJcldaltl methcal and the amino nitrogen obtained by 
the Van Slyke method. Tlie liistldlii nitrogen is estimated by the method of 
Koessler and Hanke, and the peptid nouamino nitrogen is found from the differ¬ 
ence between the amino nitrogen before and after complete hydrolysis. 

The technique of the method is described in detail, and data are reported on 
the determination of tryptophan in a sample of English casein and of Merck's 
casein. Four determinations on the former gave tlie following percentages of 
tryptophan in 100 gm. of dry caseinogen corrected for ash: 1.97, 1.97, and 

1.87 per cent. Duplicate analyses of Merck’s casein gave figures of 2.15 and 
2.14 per cent. 

In conclusion, a numl>er of sources of error are discussed. 

The biochemical characterization of galactose in a mixture containing 
galactose and arabinose [trans. title], M. Bridbx and J. Chabpentier (Bui. 

ChAm. Biol., 6 (1924), 1, pp. The method described is an 

application <»f a previously noted method of determining glucose in alcohol 
solution by tlie formation of n crystalline glucosid with eimilsin (K. S. R., 44, 
p. 713). 

In the caw of galactose, elUyl alcoliol Is im*d in place of methyl, and it is 
necessary to cmidm’t the reaction for a much longer period of time, this being 
determined by oliservations from time to time of the loss in reducing power 
of the solution. To eliminate arabinose, as Is necmsary when the determination 
is made on gum arabi<? or iKH‘tln solutions, liydrocyanic acid in the presence of 
ammonia is added at the completion of the reaction and the liquid defecated by 
basic lead acetate. 

Note on the effect of ncmUuiii tricliloracetate on the reduction of copper 
solutions by glucose, D. Stivkn (Hiochrm. Jour., 18 (1924)r No. 1, pp. 19-- 
2i).—The author reports that if trichloracetic acid is used as a protein 
lirecipitant prior to glucose estimations by the copper reduction method, low 
results are obtained. Tills is considered to be due to the formation of an 
unstable copper compound of tricliloracetic acid in wbicli the copper is non¬ 
reducible. 

Glycerin as a disturbing factor in the test for methanol in ethanol, 
0. H. LaWalt* (Amer. Jour. Phat'm., 96 (1924)^ No. 3, pp. 226, 227). —It has 
been found that in the recently described test for methyl alcohol in ethyl 
alcohol (S. 8. R., 50, p. 804) 1 part of glycerol in 500 gives a reaction equal in 
int^igity to 1 per cent of methyl alcoliol in ethyl Hl<M.diol, and that a distinctly 
positive reaction is obtained with a dilution of 1 in 2,000. In order to avoid 
misleading positive results it is recommended that liquids which contain any 
residue upon evaporation be distilled before applying the test. The distillation 
should be conducted carefully and stopped before the residue in the distilling 
Rasli becomes too concentrated, in order to prevent carrying over glycerin with 
the lagt portions of the distillate. 

The quMitltative determiAatioii of nitrates in soil, D. J. R. var Wijk 
(Soil SvLf 17 (1924), 2, pp. 133-173).—The literature on methods of de* 

termining nitrates in soil and of extracting soil for the determination is re¬ 
viewed, a comparison is reported of the aluminum reduction method and tlie 
Ulsch method, and a detailed discussion is given of the development of a modi- 
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fication of the aluminum reduction method similar in principle to, but differing 
in certain details from, the method described by Burgess (B, S. R., 31, p. 206). 

On account of the low content of ammonia in the soils tested, 100-gm. samples 
were used In place of 50-gm. samples, as recommended by Burgesa The amount 
of CaO was also doubled. Mechanical shaking was used in place of hand 
stirring, with an arbitrary time of 90 minutes before and 30 minutes after the 
addition of CaO. The aluminum used was cut from thin aluminum sheet, and 
consisted of three strips % cm. wide and 15 cm. long curled in tlie fomr of 
spirals, the three strips together weighing about 1.5 gm. Erlenmeyer flasks 
were used in place of test tubes. As a trap to prevent the escape of ammonia, 
a Soxhlet sugar tube with narrow constriction was used. This was fitted 
tightly into the neck of the Erleninoyer flask, the tube being packed with glass 
wool over which n/10 HCl was poured Just before the reduction. The color 
was determined in a Schreiner colorimeter. The technique of the modified 
method is given, and data are reported on its use. 

A list of 39 references to the literature is appended. 

The action of rennet and of heat on milk, N. C. Wbight (Biochem. Jour,, 
18 {1924) t ^ 0 . i, pp. 245-251), —The author has applied the ra<?emization 
method of Woodman * to caseinogen and casein with the object of determining 
whether the two proteins are identical. Identical racemizatlon curves were ob¬ 
tained. This is considered to support the theory that “ rennet does not cause 
any proteolytic cleavage of the caseinogen molecule, but that coagulation is due 
to an alteration in the colloid state of the caseinogen by which precipitation in 
the presence of bivalent metal ions Is facilitated.” 

The racemizatlon curves were also obtained for caseinogen precipitated from 
unheated milk, milk pasteurized at 60*" C. for half an hour, milk boiled under a 
reflux condenser for half an hour, and milk autoclaved at 120^ for lialf an hour. 
Again the curves were identical, showing that within the limits of temperature 
studied heat does not affect the constitution of the caseinogen molecule. 

Remade milk, O. L. Evf.nson (Inteniatl, Assoc. Dairy and Milk Insp. Ann. 
Rpt, 12 {1929), pp. 954-911, fig 1). —A brief summary is given of the results 
of various studies on the physical and chemical proimrties of remade milk. A 
list is appended of 17 references to the literature, most of which have been 
noted previously. 

Report of committee on remade milk, C. S. Leetb {Intematl. Assoc, Dairy 
and Milk Jnsp, Ann. Rpu, 12 {1929), pp, 165-110). —Essentially noted above 
Detection of goat^s milk in cow*8 milk [trans. title], A. Hriduschka and 
It. Bbybich {MUchw, ZentU,, 52 {1929), Nos, 4, pp, 97--40; 5, pp. 49-92).—Tho 
Austen test (E. S. R., 46, p. Ill) with slight modifications is said to make pos¬ 
sible the detection of } per cent of goat’s milk in cow’s milk. The modified test 
is conducted as follows: 

Twenty ce of the milk, with 2 cc. of ammonium hydroxid (specific gravity 
0.91) is heated in a water bath at from 50 to 55*’ C. for 1 hour, with frequent 
shaking during the first half hour. The tube is then centrifuged for 10 minutes 
at from 1,200 to 1,400 r. p. m., replaced in the bath for 20 minutes, and centri¬ 
fuged for 10 minutes. As in tbe original test, the milk must first be skimmed. 

A new colorimetric method for the determination of urea with urease, 
K. Yakaui {Jour, Amer. Med, Assoc,, 82 (1924), No, 15, pp. 1189-^1111, fip, 1).*— 
The method described, which was developed originally by Nakaslma and 
Mamoka and has hitherto been reported only in Japanese, is based upon tbe 
puft>le-red color given by urea in the presence of hydrochloric acid and furfural, 
Uie test being made more delicate by the addition of stannoos chiorid. The 

•Blodfetn. Jour., 15 (1921), No. 2, pp. 167-201. 
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color obtained is matched against a series of standards with known content of 
urea. Data are reported on a comparison of the method with the urease method 
of Van Slyke and Cullen and other methods. 

Bstiinatioii of sugar In the blood, H. V. Stanfobd and A. H. M. Wheatley 
{Bicchem. Jour., 18 (1924), No. 1, pp. 22-28, fig. 1). —Certain sources of error 
in the Folin-Wu method of determining blood sugar, as ordinarily conducted, 
are pointed out, and attention is called to a fallacy in the results reported by 
Calvert in his modification of the method (E. S. It., 49, p. 408). 

It is first shown that the blue coloration obtained by the action of phos- 
phomolybdic acid on cuprous oxid in acid solution fades with time, and that 
the colorimetric measurements must, therefore, be made within an hour from 
tlie time at which the blue color is produced. It is also shown that the tem¬ 
perature of the reaction mu.st be the same for the standard and the unknown. 
To accomplish this the authors follow the practice of immersing the tubes, 
wiilch are of the constricted type recommended by Folin, in a beaker of water 
at room temperature for 3Vi minutes after removal from the boiling water 
bath before the Folin reagent is added. It is noted that the time required for 
cooling will depend upon the size of the tube, and must be determined for the 
particular tubes used. 

The error in the results reiwrted by Calvert is shown to be due to too low a 
concentration of the alkaline copper tartrate. 

The application of the iodometric in4?thod to the analysis of sugar 
products, C. L. Hinton and T. Macaba {Analyst, 49 { 1924 ), No. 574, pp. 2- 
24 )*—Experimental conditions under which the most accurate results can be 
obtained in the iodometric determination of sugars In alkaline solutions have 
been studied, and wdth the standard technique developed from these findings 
the lodln values have been determined for various sugars. 

The standard procedure adopted consisted in adding to 50 cc. of a solution 
containing about 0.08 gm. of dextrose or Its equivalent 40 cc. of n/20 lodln 
solution and 6 cc. of n/2 sodium hydroxid solution, allowing the mixture to 
stand for 10 minutes at 17.5® C., acidifying it with 5 cc. of 2 n sulphuric acid, 
and titrating immediately the excess lodln with n/20 thiosulphate solution. 
Under these conditions the iodin values obtained were dextrose 1.41, lactose 
hydrate 0.705, sucrose 0.003, levuiose (in large amount) 0.0065, and levulose 
in the presence of equal amounts of dextrose 0.012 gm. iodin per 1 gm. sugar. 

Data are also reported showing that sucrose can be estimated by iodin titra¬ 
tion before and after inversion, with an accuracy of about 0.2 per cent if the 
inversion is carried out at a temperature not exceeding 60^. Under these con¬ 
ditions the iodin value for sucrose is 0.744. In the absence of lactose and 
maltose invert sugar can be determined in many products by a single titration 
with iodin, using an iodin value of 0.71. 

Tests with weaker alkalis, such as sodium carbonate and l>orax, showed that 
a much longer time of reaction or higher temperature is required, and that 
these are, therefore, less suitable for use than sodium hydroxid. 

The crystallization of cane sugar, I, 11, J. A. Ruchabenko {La. PUmter, 
71 {192S), Noi. 11, pp. 211-21S; 12, pp. 251, 23:^).—This is a summary of a 
series of papers by the author, in collaboration with W. A. Plotnikow, W. N. 
Tschirwlnskl, B. J. Bukreef, and M. L Nachmanowitsch, published in the Re¬ 
ports for the Sugar Industriy (Ukraine) on the followdng subjects connected 
with a gmieral investigation of the theoretical aspects of cane sugar crystalliza¬ 
tion: 

(1) Study of the oegMtione under lohich crystal formation takes plooe.—In 
this stndy the authors were able to prepare supersaturated solutions of sucrose 
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which would not crystallize without inoculation from the outside. This is 
thought to cast doubts on the theory of spontaneous crystallization. 

(2) The relation between the weight and the surface of sucrose erpstals ,— 
An equation is developed for the determination of the surface of a sugar crystal 
if its weight is known. This is S=A*P%, S being the surface in square 
centimeters and P the weight in grams. Prom measurements of tlie weight 
and surface of several large crystals of sugar, the value of k was found to be 
4.12 ± 0.01. The surface of a sugar can thus be determined if its weight is 
known. 

(3) Results of experiments in which the speed of crgstaXlization of sucrose 
was studied. —In this study the following definition was adopted: “ The speed 
of crystallization, under given conditions of supersaturation, purity, and 
temperature of the mother sirup, is the number of milligrams of substances 
deposited in the unit of time (minute) upon the unit of surface (square meter) 
of the growing crystal.** 

Data are reported showing that, with other conditions remaining constant, 
a heavier crystal grows relatively less and absolutely more than a lighter 
crystal, the speed of crystallization increases with the degree of supersatura* 
tion of the mother sirup and with rising temperature of the mother sirup, and 
the speed of crystallization of a given crystal does not vary while the crystal 
continues to grow. The relation between the speed of crystallization and the 
supersaturation of the mother sirup takes the form of a parabolic curve. 

The preservation of food by sterilization, (*. M. Dugdalk {Jour. 8oc. 
Ckenu Indus., iS No. 5, pp. 17T-2ST, fig. 1). —This paper deals particu¬ 

larly with the resistance of bacteria to heat and the rate of heat penetration 
in foodstuffs. In addition to a gcnenil discussion of these topics, based upon 
the work of other investigators, data are rei>orted on the cultural character¬ 
istics of a group of spore-forming aerobic organisms Isolated from various 
foodstuffs. 

The most important of the characteristics noted were the almost complete 
absence of fermentation on carbohydrate media and a definite though varying 
proteolytic action of all the members of the group. Tests of the heat resist¬ 
ance of the most resistant of the organisms examined were made on 16-hour, 
24-hour, and 16- to 14-day-old cultures, using different temperatures and times. 
At 100** O. the maximum heat resistance for a 16-hour culture was 55 minutes, 
of a 24-hour culture 90 minutes, and of lO-to 14-day cultures from 8 to 6 hours. 
At higher temperatures the following resistances were noted: Five minutes at 
115®, 20 minutes at 108®, 35 minutes at 107®, and 45 minutes at 1(K5®. 

Black discoloration iii canned com (Natl. Canners Assoe., Research Lab. 
arc, 9-L (192Ji), pp. 6).—^This summarizes a previous r^rt on the same sub¬ 
ject (E. S. B., 47, p. 164), and supplements it by results obtained later which 
show that the formation of black may be prevented by coating the Interior of 
the cans with a special enamel in which zinc oxid is suspended. 

Special enamel for com cans.—A preliminary statement, G. S. Bohabt 
(Natl, Canners Assoc, Circ. lO^L (1^24), pp. [5]).—Directions are given for 
the preparation of several enamels for lining cans to be used for com, as sug¬ 
gested above. 

Tlmetebles for home canning of fraits and vegetables < U, 8, Dept Agt,, 
Misc, Circ, 24 (1924), PP* 4).‘-*This circular contains general directions tor 
canning fruits and vegetables, time tables for canning tmits and tmnatoes in 
the water-bath canner at 212® F. and ntmacid vegetables in the premre cannet, 
with the method of treatment before processing in eveff case; directions tor 
makingsihin, medium, and thick simps; and a concise summary of the vaHons 
steos iu canning. 
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It is recommended that the pressure canner be used for everything except 
fruits and tomatoes. Canning is not recommended for such vegetables as 
root crops, mature lima beans, pumpkin, and squash. 

The extraction of oil from seeds, nuts, and kernels, J. Bbewib (Jour. 
Boo. Chent. Indus.^ 4S (1924) f 3^o. 5, pp. iJfi-liP, figs. 8). — ^Thls is a discussion 
of the processes Involved in the commercial extraction of seed oils by pressure 
and by the use of solvents. 

The technical indnstry of synthetic perfumes, R. Sobnet (La Technique 
Industrielle ParfutM Bynthdtiquea. Paris: Oauthier-VUlars d Co.^ 1923t pp. 
X/-f/85).—This is a compilation of industrial methotis for the preparation of 
synthetic perfumes. 

METEOKOLOOT. 

Long-range weather forecasting: Predicting weather by the year in 
place of by the day, H. J. Bbowne (Bci. Amer., ISl (1924), Xo. 2, pp, 82, 8S, 
figs, 8).—The author maintains that “long range weather forecasting, a j’ear 
or more in advance, is based on correct interpretation of the effect of solar 
heat on oceanic surface temperatures. The sun's heat is measured in terms 
of the solar constant. Resultant changes in oceanic surface temperatures 
affect the temperature, si>eed, and vf»lume of the warm ocean currents, which 
in turn similarly influence the cold countercurrents and, together, the situs, 
extent, and temperatures of the cold water areas, particularly of the Temperate 
and subtropical zones west of continental bodies. In turn, the locations, ex¬ 
tent, and pressures of tlie siibi)ermanent oceanic nieteorologifml highs and lows 
are governed and affected, with their resultant winds, and In general the 
temperature gradients between the oceans and the continents. Hence the 
landward flow, volume, and extent of oceanic moisture laden winds are governed 
and can be quantitatively measured. Studied in conjunction with the polar 
high pressure areas, the oceanic subpermanent highs and lows can be used to 
forecast the frequency, intensity, and courses of the cyclonic lows and antl- 
cyclonic highs which w’ork to restore the ecpillihrium of tropical heat and polar 
cold and of surface and upper airs. . . . 

“The writer is already on record elsewhere us having forecrasted the year 
1924 as on the whole a ct)ld, dry year In the United States, wet in the south¬ 
east and extreme northwest, moist In the usually dry range country and the 
plateaus, and drought-stricken in the country east of the Mississippi and 
north of the Ohio and Potomac, as well as in central and southern California. 
It may now be stated that every comparable area in the world has had recently, 
is having, or will have this year, similar weather." It is predicted that “ the 
year 1925 will be a severe one generally tliroughout Uie world, and that 1926- 
1927 may witness a return of 1816, the ‘ year wltliout a summer.'" 

Tables for coondiig out the evaporation of the soil under all climates, 
L. ObjCan (Boka-Betgrade, Yugoslavia: lAuthorj, 1922, pp. [8], table, pis, 2 ),— 
A table Imsed on “20 years* experimental work of the writer in Europe, 
America, and Africa " is given, which shows the evaporation fi*om the soil as 
determined by the relative humidity and temperature of the air, the author 
maintaining that it is upon these two factors that evaporation from the soil 
mostly depends. 

relation between precipitation and yield in Lower Bavaria [trans. 
title], F. BAxm (Met ZUdhr, tBrunwick], 4^ (1824), No, C, pp, 170--17S), — 
Correlations are reported of yields of winter and spring wheat, winter and 
spring rye, oats, and%otatoe8, with the rainfall of each mouth of the year at 
five stations in a region in which the average annual rainfall is 600 to 800 liters 
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per square meter (23.6 to 81.5 in.), of which 320 to 440 liters fall during the 
period from April to August, inclusive; the average annual temperature is 
7 to 8® C. (44.6 to 46.4*' F.), the average temperature for the five months April 
to August being 18 to 14®; and heavy soils predominate, although medium and 
lighter soils occur widely. (Considering the correlations individually as well as 
collectively, the author concludes that (1) for winter and spring rye and 
wheat a dry early spring, especially a dry March, is advantageous, (2), for 
wheat harvested after rye (winter wheat at the end of July and spring wheat 
early in August) dry weather in July is advantageous. (3) a dry June Is bene¬ 
ficial for potatoes but harmful for oats, a wet January is good for oats but 
harmful for potatoes, and (4) a wet January is good for winter wheat. *For 
other regions and other climatic conditions tliere would naturally be other 
relations between rainfall and yield. 

The climate of the Netherlands Indies* IV [trans. title], 0. Beaax (IT. 
Magnet, en Met. Oheerv. Batavia, Verhandel., 8 (I92S), pt. 4f PP« 

pis. 11, figs. 6 ),—This is part 4 of volume 1 of a proposed 8- 
volume treatise on this subject, in the Dutch language with English sum¬ 
maries, and deals with clouds and sunshine. Parts 1 to 3 have been noted 
(B. S. B.. 50, p. 416). 

Causes of cloud formation are discussed, and cloud forms are described 
(with excellent illustrations). Vertical and regional contrasts In cloudiness 
and types of clouds, mists, monthly, regional, and altitude distribution* of sun¬ 
shine, and variations in light intensity are also reported upon. The sunshine 
shows wide variations with elevation, time of day and year, and geographical 
position. “The percentage of sunshine is smallest in the proper cloud zone 
and increases, as a rule, higher up in tlie mountains, as well as at lower levels, 
and also at greater distance from the mountains.*’ 

It is pointed out that the intensity of radiation of the tropical sun is often 
overestimated, and it is shown that the solar radiation at Batavia with the 
sun at an altitude of 65® is comparable with tliat at Washington with the sun 
at an altitude of 40®. “Above the lowlands the infiuence of haziness is larger 
than that of vapor content As humidity and rainfall undergo similar changes 
and rainfall sweeps away the haziness, the fluctuations of the monthly pyrhelio- 
metrical values at Batavia are mainly parallel to those of the monthly rainfall 
on Java, high radiation coinciding with high rainfall. The reverse is the case 
on the high summits . . ., the radiation being there lower in the wet than 
in the dry season.” 

SOIIJ^TEBTniZEBB. 


The farmer’s raw Watertals: Air« water* soil* and manure* J. Hbnpxick 
(Edinburgh: W. Oreen d Son, Ltd., 192S, pp. XV+211, figs. 6 ).—^Thls is one of 
the Scottish Series ot Junior Agricultural Textbooks. It deals specifically with 
air, water, soil, and manure as so-called raw materials for use in the produc¬ 
tion of crops. It contains chapters on the air; water; the formation of the 
soil; the composition of the soil; some soil properties; the microorganisms of 
rhe soil; soil fertility and manuring; the valuation of manures; barnyard 
manure and other organic manures; nitrogenous, phosphatic, and potash 
manures; and lime and liming. 

Boils for farmers* H. PucHNsa {Bodenkunde fUr Landwirte. Stuttgart: 
Ferdfhmd Enke, 1928, pp. XVI+710, pU. 5, figs. 212).—This is a practical 
and semitechnical discussion of soils as a medium for ^ growth of agrleul^ 
turai crops and as structural and technical material, wilh particular refereaca 
to the agricultural requirements of ccmtinentaljturope. It contains chapteiu 
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on soil formation, soil mi^ctnres and their special behavior, mobility and varia¬ 
tion of soil mixtures, behavior of the soil, division and Investigation of soils, 
and soli utilisation. 

The chemistry of the earth^s crust, H. S. Washington {Smithsn. Inst. 
Ann, Rpt, 1920, pp, 269-^19, figs. S). —detailed discussion of the chemistry 
of the earth’s crust is presented, including information much of which may 
be of interest in the study of soil fertility. 

The stratigraphic study of peat deposits, A. P. Dachnowbki {Soil Boi., 
17 {mi), No. 2, pp. m-^lSS, figs. 20).—In a contribution from the U. S. D. A. 
Bureau of Plant Industry field methods for the study of peat deposits are de¬ 
scribed, with particular reference to their differentiation into series and type 
profiles. Some of the results obtained from studies of peat deposits by this 
method are presented. 

Mtscellaueous soil samples——their value, R. E. Neidiq and G. R. McDole 
(Idaho Bta. Giro. SS (1924), pp. d).—^The limitations of chemical analysis of 
miscellaneous soil samples are discussed. 

Soil survey of the Winslow area, Arizona, A. T. Stbahobn kt au (U, 8. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1921, pp. Ill155-188, pis. 4, 
fig. 1, map 1). —^This survey, made in cooi>eration with the Arizona Land De¬ 
partment, deals with the soils of an area of 147,840 acres in northeastern Ari¬ 
zona, lying in the southern portion of the Colorado Plateau. The area includes 
the flood plains of the Little Colorado River and Cottonwood Wash, extensive 
areas of moderately sloping plains, moderately rolling ridges, and areas of 
rough and broken terraces and mesas. 

The soils of the area have l>eeii derived almost entirely from the erosion and 
disintegration of sedimentary rocks. Igneous rock formations have contributed 
very little material to the soils of the area. The soils are classified as 
residual, old valley filling, and recent alluvial soils. Including rough broken 
land, riverwash, and dimesand, 17 soil types of 7 series are mapped, of which 
rough broken land and Navajo clay cover 28.2 and 10.5 per cent of the area, 
respectively. 

Grundy County soils, R. S. Smith, E. E. DeTubk, F. C. Baxjeb, and L. H. 
Smith {Illinois Sta. Soil Rpt. 26 (1924), pp. pis. 2, figs. 6). —This sur¬ 

vey deals with soils of an area of 273,625 acres lying principally in the early 
Wisconsin gladation in northeastern Illinois. The topography is in general 
gently undulating. Owing to Uie fact that artificial drainage has been pro¬ 
vided, the county is said to be as a whole fairly well drained. The soils are 
grouped as upland prairie, upland timber, terrace, swamp and bottom land, 
and residual soila Of these the brown silt loam and black clay loam upland 
prairie soils and the brown sandy loam terrace soils cover 39.36, 22j54, and 
11.57 per cent of the area, respectively. 

Analyses and data from field experiments are presented relating to the fer¬ 
tility requirements and crop adaptations of the prevailing soil typea An 
appendix containing explanations for interpreting the soil survey and general 
information on the principles of soil fertility is inclhded. 

Soil survey of Dallas Couutyt Texas, W. T. Oabtse, jb., xt al. {U. 8. Dept. 
Agr., Adv. Sheets Field Oper. Bur. SoUs, 1920, pp. 111+1213-1254. pU. 2, fig. 1, 
map 1). —^This survey, made in cooperation with the Texas Experiment Station, 
deals with the soils of an area of 569,600 acres in northeastern Texas. The 
topography is predominantly gently rolling, and the drainage is good in all 
secttbns except in the larger stream bottoms and on some level higher terrace 
lands. The county llqs within the Black Prairie region of Texas. 

The soils of the county are grouped broadly into uplands proper, which rep- 
resmit materials derived from the underlying strata, and the water-laid soils. 
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occurring as recent <leiH>sits in overflowed bottoms and as old deposits uiK>n 
terracea Including chalk and gravel pits, 21 soil types of 13 series are 
mapped, of which the Houston black clay and clay, the Trinity clay, and Bell 
clay cover 24.5, 16J2, 15.3, and 11.4 per cent of the area, respectively. 

On some physical properties of Transvaal soils, B. de C. Mabchano (Jour, 
Agr, 8ci, iEnoland}^ H (1924), No, 2, pp. 151-169, figs. 5). —Studies conducted 
at the Department of Agriculture, Pretoria, are reported, in which an endeavor 
was made to correlate certain physical properties of soils with their texture 
with a view to an interpretation of the mechanical analysis. The method pro¬ 
posed by Keen and Raczkowski for the determination of pore space, water 
capacity, apparent and true speclflc gravities, and volume of expansion of soils 
was used. 

It was found that certain of these properties can be roughly correlated with 
the clay content of the soil, but that the relationship is not sufficiently exact 
to be of much practical value. Marked differences were found in the proper¬ 
ties of certain soils of similar clay content but of different origin and appear¬ 
ance. It appeared that comparison of all soils without discrimination on the 
basis of mechanical make-up would lead to utterly erroneous conclusions. The 
value of mechanical analysis is thought to lie chiefly in its relation to genetic 
classification. This seems to be particularly true in a country like the Trans¬ 
vaal, where the bulk of the soil is sedentary and large expanses of alluvial soil 
are unknown. 

Notes on some littoral and other soils, B. 0. Aston ( Vcio Zeal. Jour. Agr., 
27 (1923), No. 5, pp. 298-302). —Chemical and iuec*hauical analyses of several 
samples of littoral and other soils from New Zealand are presented and briefly 
discussed. 

Stanley Brook soils, T. Kiou (NeUmi, New Zeal.: Vatcthron Inst., 1923, 
PP* 4)* —Mechanical and (themical analyses of soils from the Stanley Brook 
area of New Zealand are pre.sented and discussed. 

Westport and Karatiiea soils, T, Uigq (Nelson, New Zeal.: Cawthron Inst., 
1923, pp, 9). —Mechanical ami chemical analyses of typical samples of soils 
from the Westport and Karamea districts of New Zealand are presented and 
discussed, with particular reference to fertility requirements. 

Improvement of mechanical condition of soils and sub-soils, H. A. Mul- 
LETT and P. K. Scott (Jour. Dept. Agr. Victoria, 21 (1923), No, 10, pp. 583-597, 
figs. 2). —Studies on the Improvement of the mechanical condition of soils and 
subsoils, with particular reference to the use of gypsum, are presentcjd. 

The results of experiments on soils subject to water-logging in winter showed 
that gypsum increased the yield 69 per cent In one case and 160 per cent in 
another. The increases were not above 20 per cent on soils which did not 
water-log. Investigations made on samples taken with a soil augur from 
treated and untreated field soils showed that the colloids in a clay subsoil 
were substantially reduced, In some cases as mu<*h as 40 per cent. This reduc¬ 
tion is attributed to flocculation and precdpitatlon of the colloids in suspen¬ 
sion. This Is taken to Indicate that the i>ore space of the soil is freed of 
gelatinous clay substances by gypsum, and the permeability to water is thus 
improved. 

Progress report concerning reclamation of salt patch at Berri State 
Experimental Orchard, A, J. PnatKins (8o. Aust. Dept. Agr. BtU. 174 
pp, to, pis. 3, figs. 4).—This Is a progress r^rt of an attempt made to redalm 
four or five acres of orchard land in South Australia rendered sterile from 
the rise of salt subsequent to tlie application of irrigation. The areas are 
situated on a moderate hill liepe. The mean salt concentration In two barren 
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portions of the sterile soil was found to be 1,059 and 234 parts per 100,000. 
(Common salt seemed to be the chief constituent, although black alkali was 
present abundantly in some spots. Leaching operations through a drainage 
system removed 0,020 lbs. of soluble salts per acre, the chief constHuents re¬ 
moved being common salt, sodium sulphate, and sodium carbonate. 

The tienefidal effect to plant growth of the temporary depletion of 
some of the essential elements in the soil, W. F. Gebicke (Science, 59 (Idti)^ 
No. 1527, pp. S21’S24). —Studies conducted at the University of California are 
briefly reported which showed that the temporary depletion of certain avail¬ 
able nutritive elements in the soil by plants is one of the most important 
agencies and conditions of nature essential for large crop production. The 
crop-producing power of soils for barley and similarly responding plants was 
found to be determined in a very large measure by the rate and the state of 
the temporary depletion of some of the essential elements in physiologically 
available form from a higli level by the growing plant. The soil where this 
phenomenon was greatest was generally the most highly productive. 

Remarks and observations on imbibitional soil moisture, E. A. Fisher 
(Jour. Agr. Sci. lEngland], 14 (1924)^ No. 2, pp. 204-220, figs. 2). —In a con¬ 
tribution from the department of textile industries of the University of Leeds, 
it is pointed out that water in soils is held as capillary or interstitial water 
present as wedges l>etween the soil grains, and as imbibitional water which 
is associated in some way other than interstitially with the clay particles 
and with the colloidal coating of the soil grains. Imbibitional water is the 
cause of the swelling of soil and other colloidal systems in water. 

The nature of the imbibitional process is discussed, and it is suggested 
that with clay, wool, and soil imbibition may be due to the attainment of a 
Donnan equilibrium as Is the case with gelatin. It is pointed out in particular 
that such swollen colloids apijear to behave as perfectly elastic solids when 
under compression. This is not the case with sand and water nor with soil, 
wool, or cotton in xylol when no swelling otxurs. 

It is further suggested that imbibition may be a factor in the movement 
of soil water in addition to capillarity, and It is shown that such a factor 
is quite consistent with the general mathematical treatment of the move¬ 
ment of soil water as developed by Gardner and others. 

On the moisture relationships in an ideal soil, B. A. Keen (Jour. Agr, 
8oi, [England], 14 (1924)t No. 2, pp. 170-177, figs. 4)- —In a contribution from 
the Rothamsted Experimental Station, an analytical discussion is presented 
in connection with studies by others on the movement of water in soil and 
the manner in which water is distributed over the particles and within the 
interstices, the purpose being to bring out erroneous features of this work. 
It is concluded that a system of spheres in closest packing is not suitable 
as a basis for the development of theories on the dynamical and statical 
aspects of moisture distribution in soil. Suggestions are made as to how this 
matter should be approached. 

Soil acidlty-i^ts nature, measurement, and relation to plant distribu¬ 
tion, B. T. Whebbt (Smithon. Inst. Ann. Rpt. 1920, pp. 247-268, pl«. 3).—This 
paper consists of abstracts of essays relating to soil acidity, a field method 
for measuring soil acidity using colorimetric determination, and the relation 
of soil acidity to plant distribution. Studies of plant groups are described, 
and special problems of plant distribution are briefly discussed from the 
standpoint of soil acidity. It has been found, for instance, that the vegetation 
areas of southern New Jmrsey differ distinctly in the acidity of their soils. 
This, it is thought, may account for the peculiarities of the flora of the Pine- 
Barren area. 
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The calcium content of soil in relation to abaolute reactionf 0* O. Swan* 
sow, P. I* OAiNiJr, and W, L. Latshaw (8aU Sd., 17 {1924)^ Nu d, pp. 181^ 
191), —^Studies conducted at the Kansas Experiment Station are reported, In 
which a large number of soils obtained from the vicinity of Manhattan and 
also from various counties in the State and from different experiment stations 
of the United States were analyzed for calcium soluble in cold normal hydro* 
chloric acid. A close correlation was found to exist between the calcium 
content and the pH value of soils of similar physical texture collected under 
similar climatic conditions. * 

Adsorption and absorption of bases by soils, 0. P. Jonks (Soil Bci,, 17 
{1924), No. 8, pp. 2S5-^7S, fig. 1). —Studies conducted at the Massachusetts 
Experiment Station are reported which showed that colloids present in soils 
may be conveniently divided into Inorganic and organic colloids. The forms 
commonly comprising the class of inorganic colloids are silicic acid and the 
silicates, aluminum hydoxid and its compounds with silicic acid, and iron 
hydroxid. The different kinds Included in the organic class of colloids are 
the humic compounds and the various kinds of microorganisms, like the soil 
bacteria and fungi, and the mucinous substances which are secreted by such 
organisms. 

Colloids are capable of showing adsorption and absorption. Adsorption is 
believed to be very small, whereas absorption is quite large, depending upon 
the chemical nature of the reactive colloids. The absorption of bases by 
soils is directly dependent upon the degree of hydrolysis of the sa^t in solu¬ 
tion. The laws governing hydrolysis therefore would apply to absorption. 
The absorption of bases of compounds containing a highly ionized base and 
acid is small. A decrease in the ionization of both base and acid results 
in an increase in the degree of hydrolysis and consequently an increase in 
base absorption. The absorption of the base of substances which have a 
small solubility, product is in accordance with Wenzel’s law that the reactive 
velocity of solids with liquids is proportional to the area of contact. 

It is concluded that the absorption of bases by a soil is due to chemical 
reactions, between soil constituents and the dissolved salts. Adsorption or 
surface attraction of colloids is only an accessory. 

Easily soluble calciam of the soil in relation to acidity and returns 
from liming, F. L. Dtjley (Soil 8oi., 17 (1924), No. 8, pp. 218-^28).Studies 
conducted at the University of Wisconsin on the relation between the easily 
soluble calcium in soil and the returns obtained from the use of lime in the 
field are reported. Comparisons were made with the results of ordinary acidity 
determinations made on the soil solution obtained by the displacement method. 

In nearly all cases liming increased the amount of calcium in the displaced 
soil solution. Th<| calcium content of the soil solution was reduced from 22 
to 54 per cent by the presence of a clover crop on Colby silt loam soil. Soils 
kept in the greenhouse showed great variation in the calcium content of the 
displaced solution as compared with field samples taken in the £g>ring. The 
calciam in the soil solution was greatly increased in the strongly acid Colby 
silt loam when kept under greenhouse conditions fbr a period of six months. 
There was a rapid increase in the calcium content of the solution from soils 
allowed to stand in the greenhouse after the crop was removed. 

No definite correlation was established between the calcium in the soil 
solution and the need for lime in the field. A comparison of soils which gave 
good returns for lime in the field with soils from which the returns from 
liming were medium to poor showed that the average acidity was about the 
same according to the Truog test However, the calcium soluble in 0.54 N 
carUpnated water averaged only 5^8 Iba per acre on the soils giving marked 
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increases for lime and 810 lbs. per acre on soils giving small returns for lime. 
It was further noted that marked Increases due to liming were mainly on 
Infertile soils. 

These results are taken to indicate that if a soil is well supplied with 
nitrogen, phosphorus, and a fair amount of calcium soluble in carbonated 
water, it will probably produce good yields of the common field crops in spite 
of a considerable amount of acidity. 

It was found that soils of approximately the same acidity may vary widely 
In their content of calcium soluble in carbonated water. Soils showing strong 
acidity varied In soluble calcium content from 494 to 880 lbs. per acre, those 
of medium acidity from 510 to 1,030 lbs., those of slight acidity from 566 to 
2,020 lbs., and those of very slight acidity from 600 to 2,870 lbs. per acre. The 
return per ton of limestone showed a closer relation in different soils to the 
amount of calcium soluble in 0.04 n carbonated water than to the degree of 
acidity. Carbonated water extracted on the average 9.32 per cent of the total 
calcium in the soil studied. 

Soil reaction in relation to calcium adsorption, O. O. Swanson {Jour, 
Agf Research [V, S.], 2$ (1923), No. 3, pp. 8S-J2S, figs. 7).—This is a com¬ 
plete reference to the article Incompletely noted (E. S. B., 50, p. 512). 

The electrical conductivity of extracts from soils of various types, and 
its use in detecting infertility, W. B. G. Atkins (Jour. Agr. Sci. [England], 
H (1984), No. 8, pp, 198-203, fig. 1). —Studies condncteil at the Marine 
Biological I^aboratory, Plymouth, are reported which showed that the elec¬ 
trical conductivity of aqueous extracts of soils in the proportion of 1 of soil to 
5 of water varied according to the time of extraction. In the more fertile soils 
extraction for from 3 to 4 hours yielded a solution of less than half as great 
a conductivity as of one obtained by extraction for from 4 to 11 days. The 
maximum conductivity value was reached in a peat extract almost at once, 
being very high. The maximum value was also reached quickly In certain 
infertile soils, which gave an extract of very low conductivity similar to that 
of the purest upland streams. 

A high electrical conductivity In tlie extract may only indicate the presence 
of an excess of salts and does not necessarily Indicate a good soil. However, 
the results are taken to indicate that a rapid increase in conductivity as 
extraction is prolonged Indicates increased solubility, partly through bacterial 
action, and may be considered as a useful Indication of fertility. On the other 
hand, a low conductivity, which remains low on continued extraction, denotes 
a soil so insoluble as to be infertile. 

Effect of Ignition at various temperatures upon certain physical prop¬ 
erties of soils, G. J. Bouyoucos {SoH Sol., 17 (1984), No, 2, pp. 135-139 ).— 
Studies conducted at the Michigan Exfieriment Station on the effect of heat¬ 
ing soils at various temperatures upon the degree of change that takes place 
in them and the temperature at which the change commences and ends 
are reported. The studies were based upon heat of wetting, unfree water, 
and plasticity as indicators of changes caused by heating. 

It was found that all three of these properties began to be affected at about 
the same Initial temperature, which is about 230® C. (446® F.). At the tem¬ 
perature of 486® all three properties were greatly reduced, but they were not 
entirely destroyed. They were entirely destroyed and completely disappeared 
at a temperature of 800®. Even ashes of peats and mucks gave no heat of wet¬ 
ting at this temperature, even though they were exceedingly fine. These re¬ 
sults are considered to suggest strongly the possibility of evolving a method 
of determining or estimating the collodial content or condition of soils and 
their degree of activation. 
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The effect of aeration upon the development of barlejr in a heavy clay 
soil, R. V. Aluson (Soil fifci., 17 (im). No. «, pp. 4)--~Studle8 

conducted at the New Jersey Experiment Stations are reported, in which the 
effects of aeration and a constant flow of nutritive solution through the soil 
were determined on the growth of barley. 

The results demonstrated the value of a sufficient supply of available oxygen 
in the soil to the respiratory processes of plants. The response of barley 
to aeration in this heavy soil was decidedly positive. Although a constant 
flow of nutritive solution through the soil effected a considerable incfeade in 
growth, these results are taken to indicate that any increase of compactness 
or imperviousness of the soil may be considered as injurious to plant growth 
through the consequent decrease in the supply of available oxygen. The 
method used in the study of aeration Is described in detail. 

Nitrates and nitriflcation in field soils, R. N. Gowda (Soil Sci.j 17 (192i)y 
No. 4, pp. SS3S42f fig. 1). —Studies conducted at the Iowa Experiment Station 
on the effect of seasonal conditions, moisture content, and various fertilizer 
treatments on the nitrate content and nitrifying power of Webster silty clay 
loam soil are reported. 

In all the soils examined there was a large accumulation of nitrate in June 
with a gradual decrease in July, followed by rapid decrease in August and 
September to a minimum. There was a slight increase in nitrates in October. 
The optimum moisture content for nitriflcation in this soil was about 18 
per cent. The application of manure up to 12 tons per acre caused tlie great* 
est increase in nitrate accumulation and nitrifying power. The application 
of 20 tons per acre effected the greatest Increase in crop yield, followed in 
order by the 16-, 12-, and 8-ton applications. Crop residues turned under the 
previous fall increased the nitrate content and nitrifying power of soil when 
lime was present, and Increased the crop yield about 6.5 per cent. 

Rock phosphate caused a greater accumulation of nitrates in this soil than 
either acid phosphate or commercial fertilizers, and when used with crop 
residues it produced about as large an increase in crop yield as did acid 
phosphate. Acid phosphate on the other hand increased the nitrifying power 
of the soil more than rock phosphate. Complete commercial fertilizers 
used with crop residues did not produce any greater increase In crop yield 
than did the crop residues alone. Crop yield on this soil had a direct rela¬ 
tion to the nitrate content and nitrifying power of the soil. 

Nitriflcation experiments on soils of the red prairies, H. F. Mubphy 
(Jour. Amer. Soc. Agron., 16 (1924), No. 2, pp. 130-136). —Studies conducted at 
the Oklahoma Experiment Station on nitrification in Vernon very fine sandy 
loam and Kirkland loam soils are reported. 

The results shovifed that lime either in the form of ground limestone or 
calcium oxid increased nitrification in both of the soils studied. For the 
three months, June, July, and August, nitrification was highest during July 
in both soils. ^ The heavier rate of application of lime gave the greatest nitri¬ 
fication in both soils. Calcium oxid was somewhat more effective than ground 
limestone in increasing nitrification. Manure did not cause a further in¬ 
crease in nitrification when added with heavy applications of lime, but did 
increase nitrification when added with lighter applications of lime on the 
Kirkland soil. 

Microbes and soil fertility, E. Katskb (MicrohcM et Fertility du Sol Paris: 
Pa^ot, 1923, pp. 160).—This is one of the I.«a Renaissance Agricole s^les, 
directed by P. Gervais. It consists of two parts. 
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The first part deals with the different bacteriologicai phenomena which 
occur in the decomposition of farm manures and fertilizers and in the trans¬ 
formation of soil organic matter. The second part deals particularly with 
soil fatigue, methods used in soil hygiene, and the practical utilization of 
the properties of microorganisms in soil processes and in water purification. 
Information on the intervention of bacteria in the transformation of some 
agricultural products and on the conservation of agricultural products is 
appended. 

Soil bacterial types and green manuring, I. L. Baldwin and A. J. Smith 
(Ind. Acad. Soi. Proc., S8 {1922), pp. 253-255).—Experiments conducted at 
Purdue University to determine the influence of green manuring on the bio¬ 
logical activities of limed and unlimed soils showed that calcium carbonate 
treatments exerted no appreciable influence on the bacterial types in a black 
sandy loam soil containing a rather high percentage of organic matter. The 
application of green manure in the form of young rye plants at the rate of 
12 tons per acre caused considerable disturbance in the equilibrium existing 
between the various bacterial types. The rod forms Increased from 42 per 
cent of the total to 62 per cent, largely at the expense of the coccus forms. 
The spore formers decreased from 40 to 32 per cent and the gelatin liquefiers 
increased from 78 to 86 per cent. 

A study of the factors operative in the value of green manure, P. E. 
Lander, B. H. Wilsdon, and M. Mukand Lal (Apr. Research Inst, Pusa, Bui. 
tVJ {102S), pp. [2]+^5, pts. 2). —The results of five years* studies in the 
laboratory and field on the comparative value of artificial manures, leguminous 
green crops, and nonleguminous green crops as fertilizers are reported. No 
regular rotation was followed, wheat following wheat. 

The results as a whole showed that the response to green manuring was 
much greater in sandy soils than in stiff soils. The increase in yield was 
much greater in sandy soils receiving green manure than in those receiving 
quantities of artificial manure equivalent to those developed by the green 
manure. The main factor responsible for the increase In yield was found to 
be the improvement in the physical texture of the soil due to the addition 
of green manure. When the above-ground portion of a leguminous crop was 
removed, the yield was diminished to a remarkable degree. Nonleguminous 
green manuring was found to be as effective as leguminous manuring. It is 
concluded that the application of green manure carted from elsewhere is a 
profitable procedure. 

Action of soil solutions on root development [traus. title], F. Teblikow- 
sKi {Rocz. Nauk RoHnicz., 9 (1923), No. S, pp. 544-^60 ).—Studies on the in¬ 
fluence of solutions of different fertilizer salts alone and in different com¬ 
binations and in varying c'oncentrations on the length of the roots of wheat 
sprouts are r^rted. Combinations of plant, nutrients were used correspond¬ 
ing as nearly as possible to soil solutions of different concentrations. Calcium 
and magnesium sulphate and potassium and magnesium chlorid were the salts 
used in pure solution. 

In general the solutions of the pure salts restricted root growth, the calcium 
sulphate having the least effect when used in a saturated solution. Calcium 
chlorid had a somewhat stronger action. Magnesium sulphate and chlorid 
completely inhibited roolt growth in certain concentrations, and in general 
these salts had a greater action in this respect than the other two salts. 

On the other hand> solutions of kainit and Kaluss potash strongly stimu¬ 
lated root growth. A combination of sodium nitrate and sodium phosphate 
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When used with potash salt increased root growth, but when used with kalnit 
and in a low concentration it had no influence upon root growth. 

Nitrogen survey.——Part 11, General review of the nitrogen situation in 
the United States, H. A. Curtis (U. S, Dept Com,, Bur. Foreign and Dom. 
Com., Trade Inform. Bui. 226 (1924), pp. II+6S, flga. 7 ).—In a second con¬ 
tribution to the subject <B. S. H., 51, p. 22), an attempt Is made to relate the 
items of Chilean nitrate cost and supply with the balance of the items in¬ 
volved, and so to present in outline a complete picture of the nitrogen situa¬ 
tion as it exists in the United States to-day. Emphasis is thrown on the 
agricultural phase of the nitrogen problem, although the military phase is 
also considered. Special attention is devoted to nitrogen flxation processes, 
with particular reference to the Government activities of that nature. 

American agriculture and nitrogen flxation, H. A. Curtis (Chem. and 
Metall. Engin., 20 (1924), No. 18, pp. 70S-706, fga. 3).—An estimate is given 
of the fixed nitrogen balance sheet in America. It is concluded that, con¬ 
sidered broadly, three developments necessary before cheap fertilizer can be 
made available to the farmer are (1) the perfection and expansion of the air 
nitrogen industry to a point where it can produce cheap nitrogen, (2) pro¬ 
duction of a cheap phosphoric acid or its equivalent to replace acid phosphate, 
and (3) elimination of all low grade plant nutrient materials from the ferti¬ 
lizer Industry. 

Is ammonium nitrate an explosive? U. AuFsciiLACiKK, trans. by H. Schlat¬ 
ter (Ztschr. Oesam. Schiess u. Sprengslofftv., 18 (1923), No. 11-12,*pp. 117- 
120; irans, in Chem. and Metall. Engin., SO (1924), 1^, PP- 619-621 ).—The 

results of different studies on the explosibillty of ammonium nitrate are 
summarized, in which a velocity of detonation of about 2,500 meters per 
second was observed. This is taken to indicate the character of ammonium 
nitrate as a destructive explosive. Ammonium nitrate is insensitive and diffi¬ 
cult to detonate and can not be classed with practical blasting explosives, since 
it propagates de|^atlon only under certain conditions such as its existence 
in large masses, large diameter, or in strong confinement. On the other 
hand, even unconfined ammonium nitrate can be detonated with certainty, 
although with greater difficulty than when confined, provided the Initial im¬ 
pulse is sufficiently strong. Since this is true not only for specially pre¬ 
pared ammonium nitrate but also for the raw, somewhat moist technical 
product, blasting must not be resorted to In order to loosen caked heaps of 
this material, as this could easily result in the explosion of the entire mass. 

Phosphate rock in 1922, G. R. Mansfield (U. 8. Oeol. Survey, Min. Be- 
sources U. 8., 1922, pt 2, pp. 109-132 ).—^Data on the production, consumption, 
imports, and expor|8 of phosphate rock in the United States and in certain 
foreign countries during 1922 are reported, together with data on recent 
methods of treatment of raw phosphates to render the phoig>horic acid content 
soluble. It Is stated that the sales of phoi^hate rock in the United States in 
1922 increased 17 per cent In quantity over 1921 but decreased 15 per cent in 
value. 

The utilization of indigenous phosphates in India, C. M. Hutchinson 
(Ayr. Jour. India, 19 (1924), No. 1, pp. 4-14).—The production of available 
phoephate by the composting of indigenous rock phosphates with manure and 
sulphur is briefly outlined to show the ^imssibility of sudi a procedure in 
providing available phosphoric acid for use in India. 

Gypsom in 1922, K. W. Oottrsix <U. 8. Oeol Survey, Min. JB^ourtm V. 
8., 1922, pt, 2, pp. 153-139).—Data on the production, use, imports, and exports 
of gjpsum during 1922 are reported. It is stated that the quantity of gypsum 
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mined in the United States in 1922 was 8,779,949 short tons, or an increase of 81 
per cent over the output in 1921. Of the total quantity sold crude, 13 i)er cent 
was sold as agricultural gsrpsum. 

Investigations upon the fertilising effects of carbon dioxide, L. B. Tim- 
MIS (ExpU and Research Sta,^ Cheshunt, Herts., Ann. Rpt., 8 {1922), pp. 57- 
66, figs. 4), —In the first part of this report studies on the carbon dioxid con¬ 
tent of the atmosphere in cucumber houses under normal working conditions 
are reported, indicating that a marked reduction of the concentration of 
carbon diox id takes place in the atmosphere of a cucumber house exposed to 
bright sunlight for three hours when the house remains closed. In the second 
part exi)erlments are reported on supplying carbon dioxid to a glass house 
of 1,000 cu. ft. capacity. 

Annual report of the chemical laboratory for fertilizers [trans. title], 
R. V. Mayo {Puerto Rico Dept. Agr. y Trab., Infortne An. Lab. Quim. Abonos, 
Rio Piedras, 1922-23, pp. 11). —Guaranties and actual analyses of 236 samples 
of fertilizers and fertilizer materials collected for official inspection in Porto 
Rico during the fiscal year 1922-23 are presented and discussed. Of the total 
number of samples analyzed, 7.62 per cent were deficient either in nitrogen or 
phosphoric acid. No potash deficiencies were noted. 

AGRICXTITUEAL BOTANY. 

The rdle of plant physiology in agHcnlture, O. L. C. Howard {Agr. Jour. 
India, 18 {1923), No. 3, pp. 204-218, figs. 3). —This address dealt with the ef¬ 
fect of changes in the environmental conditions on the nature and quality of 
the produce, interi)retation of field experiments, incidence of disease and the 
physiological state of the plant, and acclimatization and change of seed. 

Notes on the physiology of the sweet potato, W. A. Gardner (A&a. in 
Phytopathology, 12 (1922), No. 5, p. 251). —A review is given of the literature 
of work on sweet potatoes, with special reference to tran 8 f 9 |piations of car- 
bohydratea 

Internal structure and mode of development of bacteria, A. Kibchen- 
STEINB {Structure Jntdrieure et Mode de D6veloppemert dcs BacUries. Riga, 
1922, pp. 90, pis. 7, figs. 20). —From the stinlics here indicated the following 
conclusions were drawn: 

The granular formations which may be distinguisheil in the bacterial plasma 
are said to be integral parts of the bacterial structure. They are of nuclear 
character, distinguishable morphologically from the plasma and giving rise to 
forms which may be designated as nuclear granules or bacterial nuclei. 

The metachromatic granulations and other so-called bacterial granules 
should be considered as nuclear granules. In young bactc*ria nuclear material 
may be distributcMl and diffused throughout the bacterial plasma. 

The multiplication of bacteria may occur through a mitosis which under 
certain conditions much resembles the division by mitosis, or it may occur by 
mitosis followed by the simultaneous division of the nucleus and the nuclear 
materiaL Bacterial division by mitosis suggests the like division in animal 
cells and in those of higher plants. It is claimed that bacteria possess 
a structure analogous to that of animals and higher plants. 

The stmetnre auA function of th%endodermi8 In the leaves of the Abie- 
tineae, I. Soar (New PhytoL, 21 (1922), No. 5, pp. 269-292, figs. i£).—This 
work on the endodermis in the Abietineae was undertaken to ascertain, as 
far as possible, the structure and distribution of the endodermal cells. The 
facts observed suggest that the peculiar structure of the endodermis in the 
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leaves of these gymoosperms is one of the factors which serve to retard 
tranqiiration. 

The following reagents were found to be most useful for determining the 
constituents of the cell wall in the endodermis, as by their use distinction 
could be made between suberln, lignocellulose, and cellulose, namely, lodin and 
sulphuric acid, concentrated sulphuric acid, dilute sulphuric acid, phloroglucin 
and hydrocrhloric acid, eau de Javelle, alcoholic solution of Sudan III, alcoholic 
solution of alkannin, fresh strong alcoholic solution of chlorophyll, aqpeous 
solution of caustic potash, and Schultze*s solution. 

** The endodermis in the leaves of certain of the Abletlneae has been shown 
to conform to a general plan, suberization occurring always on the radial 
walls which are pitted, and on the transverse walls which are unpitted. The 
siiberin is always deposited as a layer on each side of the lignocellulose core. 
The structure of the tangentiifl walls varies in the different species described. 
They are often both lignified and suberlzed, but sometimes they, especially 
the inner tangential walls, consist of cellulose. Where these walls are guberize<l 
pits or breaks in the suberlzed membrane are present. In young leaves of 
sylveatris the development of the endodermal walls proceeds as follows: 
(1) Cellulose, (2) lignocellulose, (3) Hgnocellulose with a surface layer of 
suberin. Thickening develops tirst in the radial walls. Wheinsthe endodermal 
sheath Is Incomplete additional protective tissues are often found. Thus the 
growing leaf base of Plnus is protected by sclerotic scales, and the basal region 
of the leaf in Picea and Abies by additional layers of lignified h^lxMlerina. 
The suberization and ligniticatioii of the radial walls*} render the endodermis 
relatively impervious to the passage of water through the walls alone. Thus 
the transpiration current must flow largely through tlie endodermal cell, and 
it is probable that the protoplasm exerts some control over the rate of flow." 

Effect of different rates of transpiration on the dry weight and asli 
content of the tobacco plant, N. B. Menoiola {Philippine Jour, 20 
{1922)t No, 6, 6S9-655), —"The results of the present experiments show 

that in tobacco plants grown in water culture there was no absolute correla¬ 
tion between the percentage of ash, the relative rates of transpiration, and the 
total dry matter." 

Foliar transpiring power of the coconut, S. ffP^TBEUCASE {Philippine Jour, 
Set., 20 {1922), No, 2, pp, 167-177, flg. i).—"The purpose of this article is to 
describe the results of tests on the dally march of transpiring power of coco¬ 
nut {Cocos mioifera) leaves, as indicatid by standardized cobalt-chk>rid 
paper. . , . 

"Inspection of the graph of foliar transpiring power . . . shows that 
this has its maxiipum value at 6 a. m., a shoit time after sunrise. Approxi¬ 
mately the maximum was maintained until 11 a. m. Then the Index of trans¬ 
piring power decreased ral^r gradually and uniformly until 8 p. m., and then 
decreased rapidly to a low nt^t value. This low night index was maintained 
approximately constgnt until 2 a. m. From 2 to 4 a. m. there was a slight 
increase in the index of transpiring power, and from 4 to 6 a. m. there was 
a rapid increase to approximately the maximum value. The graph of the daily 
march of transpiring power of coconut thus resembles In a general way th4 
published graphs showing transpiring power for other kinds of plants studied 
by the same method. ... « 

^*The present tests were made upon only the lower surfaces of the laavee, 
because the stomata of coconut are limited to the lower surface; and |Mre- 
llminary tests showed that the transpiring; power of the upper surface is 
mtlji^ely low, almost zero. . '. . 
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“ It Hhould bo einplmsizt'd that this i)aper deals Avith tlnetuations in trans¬ 
piring power, not in transpiration. . . . 

*'It should Ik* mentioned, in eonueotioii with a eonsideration of the resulls 
of tliest* tests, tliat lht‘ best-known metluHls for stmiying transpiring power 
may l>e exi)eeted to give somewhat <li!Terent. rt^sults when used on a plant sucli 
as coconut, in whicli the exposure of the leaf surfaces undergoes diurnal altera¬ 
tions. Only one of these metiiods (tlie oi»e depending upon the i)ower of the 
leaf surface to give off water vapor to a standard water-absorbing surface) 
was used in the i>r(‘sent experiments.” 

On the relation between perineability variation and plant movements, 

B. S».*N (/fo//. Soc. [London], Proc., Sn\ IS, Uk A’o. B 660, pp. 216-23J, 

tips, 2). —“A m»w method of measiirtaneiit of ele<*tric resistanee of a living tis¬ 
sue, alike intact and isolated. 1ms been descril>ed in whicli the natural poten¬ 
tial diiference between tlie parts of the tissue and its tiiictuations iiave lK?en 
overcome. Tlie tissue is joined in seri<*s with a sensitive galvanometer, whose 
dellectiou gives the intensity of tlie curn^nt. the iiotential ditTereuce lietween 
the luirts of the tissue being the only sourc<» of e. m. f. einpl(>,ved. and whose 
value is deti*rmined for 4*ach oli.servatlou by means of a comixuind iiotentioraeter. 
From the detliH^tions of the galvanometer and the readings of the conii>ound 
potentiometer, the variations of resistance of any heterogeneous system could 
)m‘ ai'curately iletermimMl. 

‘‘ Using electric resistance of a plant lis.siie as the measure of tlie number of 
free ions oiitsidi^ pndoplasmic memln-aiie of the cells, it lias been s!i(>wii tliat in 
a stimulated tissue (lie inimher of ions inerease.s in a m:irked degree due to 
the im-rease of pm'mealrility of the jindophismic membrane. This 1ms been 
found t«> he trne, hotli In (lie case of the nn»tile pulviiins of Mimosa piuliva 
and the stems and jitdioles of IfaVanthus annuus, Hryophyllum. and Haphnuus. 
The amplitudes of (lie nunhaiucal resiionse of the leaf of Mimosa closely cor- 
resixmds te» the diminution ef resistance* of the i>ulvinus. It 1ms iieen slmwn 
(hat the eihservee! e’flee*ts are pliysiologicai. ainl ikj such variatieeu of resistance 
takes place in a d<‘ad or kilh*d tissm\‘* 

A inducing preitojilasiiilc streaming, W. Skifkiz (A’cir Pliptof., 

21 [1922), Xo. 2, pp. 107-112).- WUWo studying the reactiem of pre>le>plasm to 
various reagents, the author olKserve'd an e*xtra(>rdiuar.v amount of strenmiing, 
often at a very liigh rate^i^'in (lie e'edls of Klodea which had been treated in cer¬ 
tain of tliese reagents, specitiemlly luetliyl alcolud: .sajionin and tlie similar 
glucosids, smllacin and se»nt*gin; .strontium cldorid and barium chlorid; and 
ceepjier. One or two of (lie* umisnnl type*s of streaming here de.scrilted may 
occasieaially be observed in imtreateel cells. 

Tlire*e possible partial explanatieais memtioiied as to the cause of this stim¬ 
ulation and of its productie>ll l)y .sue*h diverse suhstane*e*s are a redimtion in 
vlse^>sity, a decrease in surface‘ tension, am! an alteration in electrical charge. 
These are hrlell.v elist‘ussed. That thr<*e (he suiislances wliicli arouse 
streaming are jiossessed of electrical properties suggests tlmt the stimulation 
is an electrical piienornenon. However, the hyinXheses offered tire admit¬ 
tedly purely speculative. 

Tim dia*heliotropic attitude of leaves ns determined by transmitted 
nervous excitation, ,T. 0. Bose and C. (Uth.\ {Boy, Noc. [Z.oadoal, Broc., 
Ber. /?, 9S {1922), No. Ji 651, pp, 15S-17i^, figs, fi?).—The authors claim to have 
succeeded, after luany years of iivyestlgation, in discovering tlie fundamental 
reaction to wiilch the directive movement is due in case of leaves which ad¬ 
just themselves to incident light. Tlie particular attitude assumed by the 
leaves Is said to be brought tibout hi certain <‘ases by transmitted nervous im- 

7im-~24 -3 
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pulse impinging on the motor organ, which is not simple but highly complex 
in Mimosa pudica and Helianthus annuus, the examples here employed as 
typical. 

The nervous tissue was located by means of the electric probe, which was 
made to pass by successive steps through the petiole. The maximum trans¬ 
mitted excitation was localized at the phloem portion of the fibrovascular bun¬ 
dle. Hence the phloem functions, it is claimed, as the nerve of the plant. 
Excitation Is propagated along a definite conducting channel, which is traced 
from the receptive area in the lamina to the corresponding effector in the "mo¬ 
tor region. In the petiole of Mimosa, provided with two subpetioles carrying 
rows of leaflets, stimulation of the right row of leaflets by light gives rise to 
an excitatory impulse which reaches the right effector and induces a right- 
handed torsion. Stimulation of the left row induces the opposite or left- 
handed torsion. When both the subpetioles are Illuminated equilibrium is 
possible only in case the entire leaf surface (consisting of the two rows of 
leaflets) Is perpendicular to the incident light. The diaheliotropic attitude 
of leaves is thus brought about by distinct nervous impulses Initiated at the 
perceptive region actuating the different effectors. 

In Mimosa with four subpetioles, illumination of the second subpetiole in¬ 
duces an upward movement; that of the third subpetiole a downward move¬ 
ment. The leaf is thus adjusted In space by the coordinated action of four 
reflexes. Results similar to these were also obtained with Helianthus. 

Though for the movement of the eye, for example, the contraction of the 
muscle opposing the movement has to be inhibited, in the torsional movement 
of the leaf it is found that the stimulation of one nerve causes in a contiguous 
nerve an opposite reaction. The nervous Impulses of opposite signs reaching 
different flanks of the motile organ is thus of importance in the coordination of 
the resulting movement. 

Theory of geotroplsm based on mass action, J. Loeb (Jour, Oen. Physiol, 
5 (192$), No. 6, pp. 85SS68, figs. 8).—“In order to test the idea that geotropic 
curvature is a function of chemical mass action, It is necessary to find out, first, 
whether the mass of material sent by a leaf into a stem Increases with the mass 
of the leaf, and second, whether the geotropic curvature of a stem suspended 
horizontally increases also with the mass of the leaf. . . . 

“It is shown that the rate of geotropic curvature of a piece of stem of 
Bryophyllum calycinum when suspended horizontally increases with the mass of 
an apical leaf attached to the stem. It is shown that the dry weight of the 
stem increases with the mass of the leaf attached, and also that the degree of 
curvature increases with this increase in the dry weight of the stem. The 
conclusion is drawn that geotropic curvature is In this case a function of mass 
action of the material sent by the leaf into the basal part of the stem. The 
material sent by a leaf into the apical part of a stem does not lead to the same 
geotropic curvature.” 

The colouring matter of red roses, O. Curkey (Roy. Soc. [London], Proc., 
8er. B, 98 (1922), No. B 051, pp. 19i-197). —An examination of the petals of 
the red rose George Dickson has shown that the anthocyan pigment contained 
therein is the cyanldin glucosid, cyanin, which is present to the extent of about 
9 or 10 per cent by weight of the dried ijetals, and that this exists in the petals 
as an oxonium salt. A little of a yellow glucosid also incurs in the same 
flowers, but it has not been identifled. Further work ma|^ show it to be a 
glucosid of quercetin, corroborating the work of Everest (E. S. R., 40, p, 819) 
on the purple-black Viola, in which it was shown that an anthocyan (violanln) 
and the flavonol glucosid firom which It could be produced by reduction (a 
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glncosid of myrlcetln), are present, side by side, in the same flowers. This 
would be additional evidence in favor of the hypothesis that anthocyans are 
produced, in nature, by the reduction of the flavonols. It Is noted that this 
Australian rose contains the same coloring matter as was isolated by Wills- 
tatter and Nolan (B, S. R., 34, pp. 709, 710) from the rose Rom gallica, grown 
in Europe, this fact showing how widely these coloring matters are distributed 
in nature. 

The rose George Dickson was chosen for this investigation on account of its 
deep red color, which would indicate a fairly large percentage of the anthocyan 
pigment. For the isolation of this pigment the methods used by Willstatter 
and Nolan were adopted, while the examination of the flavonol pigment was 
carried out on somewhat similar lines to that used by Everest in his examina¬ 
tion of the Viola. Isolation of the anthocyan pigment was accomplished, and 
on comparing the properties of tlie pigment with those given by Willstfitter and 
Nolan for cyanin chlorid, they were found to be identical. The anthocj^an 
idgment of the red rose George Dickson is, therefore, the di-glucosid cyanin. 

Hydrolysis of the cyanin chlorid was carried out with a small quantity of 
the glucosid pigment, and the sugar-free pigment separated In small needles 
having a metallic luster. These are said to possess the same properties as 
dewTihed by Wlllstiitter and Everest for cyanin chlorid. From examina¬ 
tion of the small quantity of yellow sap pigment available it appears possible 
that this is a quercetin glucosid. This may be myrticolorin, a rhammo- 
glucosid of quercetin, similar to that Isolated from eucalyi>tus leaves. Although 
it Is the property of the flavonols to undergo oxidation on exposure to air in 
alkaline solution, tlie very rapid oxygen absorption of the solution previously 
mentioned would appear to he due to some otlier cause, possibly to tlie presence 
of tannin matter. An examination of the petals sliowed that both pyrogallol 
and catechol tannins were present, the former (probably gallotannin) being 
I present In the greater quantity. 

The signiflcance of silicic acid in plant nutrition [trans. title], L, and E. 
Hn.TNi5R and M. Kronrerokr {Prakt. Bt. Bayer, Landesanst. Pflanzcnbnu u, 
Sehvtff. 1 {i92S), Nos. ^ pp. 24-27; 3, pp. 3(y-S9: 5. pp. 55-^9. fly I).—A brief 
account of this work sets forth the conclusion that silicic acid (combined) Is 
not the equivalent of other substances, as phosphoric acid, but that it makes 
possible increased and improved assimilation. 

The relation of climatic conditions to the salt-proportion requirements 
of plants In solution cultures, S. F. TRErj*:ASE and B. E. I.I^^NGSTON {Science. 
39 (1924), ^ 0 . 1520, pp. 168-172 ).—A preliminary account is given of experi¬ 
ments which are said to show Uie influence of climatic factors on the growth 
of plants In nutrient solutions. Wheat plants were grown In eight different 
solutions, the plants of one series being maintained under ordinary greenhouse 
(‘onditlons, while those in the other series were grown under constant tempera¬ 
ture in a basement, the illumination being entirely by electric light. The 
experim^ts were repeated at short intervals, and the dry weight of the tops 
of each plant was determined. 

Differences and agreements in the results arc discussed, and the authors 
conclude that It is not safe to attempt to determine, with any considerable 
degree of precision, the comparative physiological values of different salt solu¬ 
tions withont being able to describe adequately the climatic conditions under 
which the tests were made. 

Studies in phaenology, No. 8, 1081, F. Darwin {New Phyiol, 21 {1922). 
^ 0 . 1, pp, S4r-40 ),—In continuation of reports previously made (E. S. R., 46, 
p* 434), It Is stated that the most obvious character of the dates of flowering 
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in 1021 was their remarkable earllness. This feature corresponds to dryness 
(low rainfall) and heat (high tenH>erature range), in which characters 1921 
surpassed 1018, the year showing the earliest dowering dates previous to 1921. 
The connection of low rainfall with early flowering is supposedly to be ascrlbiMl 
partly to the quicker warming up of the drier soil in the spring, so that early 
growth would be promoted through the higher soil temperature provided sufti- 
dent water is present for the needs of growth. 

The number of plants herein placed on record is 253, and the record covers 
the time from November 14, 1920, to September 16, 1921, inclusive. • 

Effect on banana fruit of premature appearance of the InllorescencfN 
N. B. Mendiola {Philippine Apr,, JO (1922), No. 6, pp. 299-^01, fig. i ).—A 
banana plant bent or broken by a storm a little below the point where the 
leaves unite to form the so-called false stein, and probably cracked at this 
point, showed there, on the next day, a part of the inclosed inflorescence, which 
W'as then kept under close observation, afterwards revealing abnormalities in 
the resiilling fruit which are described. Among these were unusually short 
Internodes betw’een the “ hands,*’ absence of the usual stunting In the late 
appearing fruits, and no vacant sjiace betw^eem the normal and the last <»r 
secondary fruits. 

Note on ** effect on banana fruit of premature appearance of the in¬ 
florescence,” F. P. McWhobtkr (Philippine Agr., 10 (1922), No. 9, p. Hl).-- 
U is suggested as a legitinmte inference that at least part of the changes noted 
by Mendlola in the above article may be traced directly to the light rq)ation. 

Major plant communities of North Carolina, B. W. Wkixs (North Catvlina 
Sta. Tech. Bui 25 (1924), PP* 75).—Pointing out that North Carolina 

possesses a widely divergent flora due to the variations in climatic conditions 
in the State, the author presents tlie results of an ecological study In w^hich the 
flora of North Carolina is roughly divided into 11 major plant formations, with 
notes on the distribution, hal)itat, and physiognomy of associated species and 
successlonal relations of each. 

An effective absorption apparatus, E. S, Stinson and J. W. Shive (Science, 
59 (1924) t No, 1521, pp. 195, 194, fig, 1). —A form of apparatus adapted to the 
qualitative and quantitative determination of the gaseous evolutions from 
flowers of sulphur and from ground sulphur wlien freely exposed to air and to 
bright sunlight is figured and descril)ed. 

GEITETICS. 


, Biomathematics, W. M. PeTvDman (London: Charles Griffin d Co,^ Ltd.^ 
/1925, pp, X/X-f-5P8, figs. 125), —^Thls bemk gives the methods employed for a 
thorough mathematical interpretation of the results of biological Investigations 
and Includes chapters of the following titles: Rlmpllfled methods in arithmetic; 
a few points In algebra; a few points in elementary trigonometry; a few 
points in elementary mensuration; series; the simple and compound Interest 
laws in nature; functions, variables, and constants; differentials and differen¬ 


tial coeflficieDts; maxima and minima; successive differentiations; integral cab 
cuius; biochemical applications of Integration; thermodynamic consldemtoons 
and their biological applications use of integral calculus in animal mediahles; 


use'of the int^al calculus for determining areas, lengths, volumes^ and mn* 
meats of inertia; special methods of Integration; Four!|^% ibaoitna; 
entlal equations; mathematical analysis applied to the cboi^fnation of 
in^tal results; and biometrics. Aii latafodnction is given by W* JI. 
j biol<^ and tibe wonic of tlie Moscow liiitttiitoi 

am), no. j5$5, pp. is a hticf 
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vestlgatlons which have been carried on lit the Institute of Exi)eriniental 
Biology at Moscow, much of which is of primary interest to the geneticist. 
Oytologlcal investigations by P. I. Shlvago have included morphological studies 
of chromosomes and determinations of chromosome numbers in domestic fowls 
as 35 pairs of autosomes with 2 X-chroniosomes in the male and an X- and a 
Y-chromosonie in the female. Coupled with this has been the determination 
of 40 genetic factors in the fowl by Screbrovsky, with some success in ast»er- 
tulning linkages in certain of the 10 groups. Cros.sovers seemed to \ye com¬ 
mon In both s<^xes and with most of the linked characters. 

Color inheritance in guinea pigs and rats and the Inheritance of various 
characters In Dnjsophlla are also being studicii. In a series of investigations 
on the chemical jiroperties of tl»c Idood, four types have betiii distinguished 
in guinea pigs according to tlie catalase content of eacli, witli a possible ex¬ 
planation of the method of inheritance. Similar cmiditions as to the catalase 
<*ontent of the blood were also found in fowls. Inlieritance studies are aI.so 
hcing made in four tyr>es of blood according to agglutination of liumans, fowl, 
and cattle. 

A special section of the institute is devoted to eugenic studies. Attention 
has also been given to tlie rejuvenation of old guinea pigs and fowls through 
the transplantation of gonads. Tlie transplantation of frogs' eyes and other 
organs has alsci received attention. 

Supernumc^rary spikelets in Minduin wheat, F. A. Coffman (Jour. 
Heredity, 15 (1924), PP^ 180-192, tiys, j).—Two variant plants, each hear¬ 

ing a single spike containing suiHumurneniry spikelets, were discovered in Min- 
dum durum wheat at Akron, Colo., in 1922. SchhI of these* variants were sown 
and gave rise to 2S progeny plants, which bore 51 heads, all containing super¬ 
numerary spikelets similar to those in the abnormal parental heads. In all the 
progeny, as in the parental heads, supernumerary spikelets were found only 
in the lower portion of the heads. The cause for the occurrence of this varia¬ 
tion is unknown. Viirlutions similar In nature have oc< urred in other cereals, 
and It is l>elleved more logical at present to attribute the occurrence of this 
variant type In Mlnduiu durum wheat to mutation rather than to uaturul 
crossing. 

The transition of peritoneal €*pitlielial cells into gerin-ceUs in Gallus 
hankiva, J. B. Gatenby (Quart. Jour, Micros. Sd. [London], u. ser., 68 (1924), 
Xo, 209, pp. 1-16, pL I, fig 1 ).—A fowl is <Ie.scril)etl in which the left ovary 
was atrophied and cHuitalned an adenoma. Just anterior to the ovary there 
were two area.s of newly forming testicular tissue, which histological studies 
show’ed had been formed by peritoneal eidtheliimi. A complete descriiition, 
with lllustratkmg, of tlie histological change.s observed Is given. 

One embryo from two eggs, T, H. Mohoan (ScL Mo,, IS (1924), Xo, 4, 
pp, 554^71, figs, 16 ).—This Is a review of cases describeil in tlie literature of 
the development of one embryo from two eggs. The examples are mainly from 
the lower animal forms and from insects. 

MendeUan analyaia of the pure bretHls of livestock .-*^11, The Bachess 
family of Bhorthoma as bred by Thomas Bates, S. Wkight (Jour. Heredity, 
14 (1926), No. 9, pp, 495-422, figs, 13).—The establishment of the Duchess 
family of Bhortliorns by Bates Is reviewed, and, on the basis of the author's 
. coeihcleiits for Inbimling and relationship (E. S. U., 51, p. 228), it is shown 
that he started with Oolllng-bred stock already 40 per cent inbred. •* Whatever 
the basts in his own mind, he actually pursued a steady iK>llcy, maintaining 
a relationship of nearly ^ per cent between the animals he mated, maintain¬ 
ing coeificient of inbreeding of something over 40 cent, and maintaining a 
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relation to the foundation bull, Favourite, falling only slowly from 76 per 
cent to 57 per cent in eight generations.** 

The wisdom of such a policy of inbreeding to produce uniformity, but not 
such close inbreeding as to destroy the value of selection, is discussed. 

An analysis of the sheep-breeding experiments of Dr. andl Mrs. Alex¬ 
ander Graham Bell at Beinn Bhreagh, N. S., W. E. Castle {Jour. Heredity^ 
15 {1924), No. 2, pp. 75^5, figs. 2 ).—The author has reported a genetic analysis 
of the records of the sheep breeding experiments of Bell (E. S. R., 50, p. 381). 

The multinippled condition was found to be hereditary, and marked progress 
toward the selection for increased numbers was made from an average of 2.27 
nipples per lamb born in 1890 to an average of 5.38 nipples in 1914. After 
this time practically no improvement in the nipple number was made, because 
few Iambs having more than 6 nipples were produced, though the ewes and 
rams used had more nipples than in the earlier years. Tabulations of tlie 
lambs according to the number of nipples of their sires and dams showed 
that there was a tendency for similarity in the nipple number of parents and 
olfspring. In a Dorset cross with the multinipple stock, the indications were 
that the 2 nipple number tends to be dominant, but evidence was also secured 
which pointed toward the possibilities of increasing the nipple number in the 
offspring from such a crossbreed. 

In contrast with the inheritance of the multinippled condition, twinning did 
not seem to be hereditary, but was apparently a product of vigor and ^vlrou> 
mental conditions. The data on color inheritance indicated that black is a 
simple recessive to white, though there were some exceptions to this. 

The Inheritance of polydactylism in man [trans. title], O. Koehleb {Biol. 
Zentbl., 4S {1924), No. €, pp. 645-S72, ftga. number of families of 

humans having polydactylous offering are tabulated and discussed, from 
which it seems to be concluded that this condition is mainly due to a recessive 
character, though exceptions have also been found, some of which were not 
inherited in this way and others of which appeared to be nonhereditary. 

** Double ears ** in Brahma cattle, J. L. Lush {Jour. Heredity, 15 {1924), 
No. 2, pp. 33-Pd, flga. 3).—The occurrence in Brahman cattle of a flat piece 
of cartilage projecting from the ear parallel to the main axis is described from 
the Texas Experiment Station. Based on the limited evidence of the breeding 
records obtainable, it is concluded that this character, double ears, is inherited 
as a simple Mendelian dominant 

The Inheritance of some wool characters in Mele sheep [trans. title], 
T. Tebho {Ztechr. Induktive Abetam. u. Vererbungelehre, 52 {1925), No, 1, pp. 
57^0, fig. 1 ).—The average and variability in thickness of wool fibers and the 
length of the crimp waves are tabulated and discussed from the inheritance 
standpoint, based on these characters of 6 Border Leicester, 40 Merino, 24 Fat 
between the two breeds, 22 FsS, *79 FssXMerinos, and 8 FisXI^Icester& The 
thickness of the fibers was intermediate in the Ft, with only a little more vari¬ 
ability in the FsS, indicating that a number of factors (about 8) are responsible 
for the diameter of the fiber. The variability of the fiber thidtness was riosriy 
correlated with the average thickness, 0.59±0.05. The fine crimp of the Itoino 
wool seemed to be largely dominant over the coarse wool of the Lrieesters, 
but here there was also some intermediacy and very little dlfierenoe In the 
yariability of the Ft and Ft popnlatiouB. 

M^y modulated fibers were found only in the Leicesters and parUally de-* 
ve^c^ in 1 Ft, 3 Fts, and 1 FiXLeicester. Wool characters am eonriiidei to 
a form of blending inheritance, a relatively constant intmrmeil^te 

IjOg 01^ m 
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A note on the inheritance of egg produc^on in the Leghorn fowL G. W. 
Hbevet {Pinatrp Bci., S (im), 'No. pp. 131 fig. i).-~A study of the rela¬ 
tion between the egg production of mothers and daughters in the First Vine- 
land and First Bergen Egg Laying Contests has revealed little relationship. 
The mean production was about 20 eggs more for the dams, and the correla¬ 
tion between the dams* and daughters* production was 0.0571±0.0231. 

Self-fertilization in Nicotiana, F. F. Smith {Science, 59 (1924)t No. 1534i 
p. 4^1 )-—In a previous publication* Morgan has stated that in self-sterile 
plants it has not l^n possible to demonstrate whether the pollen could fer¬ 
tilize the egg cell if it reached it The author describes experiments which 
show that there is no block to self-fertilization in Nicotiana. According to sug¬ 
gestions of East (E. S. E., 49, p. 25) that self-sterility is due to the fact 
that pollen tubes after self-pollination show no action in growth, and hence 
fail to reach the ovary before the decay of the dower, the author pollinated 
dowers from the same branch of plants of N. alata and hybrids between N. alata 
and N. forgetiana, the pollinations being made simultaneously on the unopened 
bud and the drst and second dowers. Seed were set in 68 per cent of the 
i;>ollinations of unoitened buds, while in the drst dowers seed were set In only 
16 per cent, and In the second dowers none whatever were set. Tills is said to 
indicate that the gametes are not inc!ompatlble, and that self-fertilization can 
take place in Nicotiana provided the male gamete can reach the egg. 

A genetic view of sex expression in the flowering plants. It. A. Emiisison 
(Science, 59 (1924)f No. 1521, pp. 176-182). —In an address before the American 
Society of Naturalists the author presented data to show that sex characters of 
flowering plants are to be Interpreted on the basis of genetic factors associated 
with chromosomes Just as vegetative characters are interpreted. 

Contribution to the study of sex determination, E. TRorriirr (Contribution 
d V&tude dee Caueee D^terminantes lore de la Formation dee Sexee. Jnaug. 
ThcAie, Univ. Bern, 1922, pp. 49)* —After reviewing previous work on this sub¬ 
ject, the results of several experiments with rabbits are given. First observa¬ 
tions of the proportions of the sexes in 30 litters Indicated tliat the two sexes 
were boni in approximately equal numbens. The sexes in 7 litters sired by 
males from which the left testicle was removed and in 7 litters sired by males 
from which the right testicle was removed were also approximately equaL 

In other experiments does were treated subcutaneously and intramuscularly 
with 1-cc. doses of per cent solutions of adrenalin dally for 5 days preceding 
service, during the drst 10 days of gestation, and during the drst 15 days of 
gestation. Tlie sexes of the offspring were again approximately equal except 
with the last treatment, in which case 120 males and 78 females were produced 
in 25 litters. Only 2 of these litters showed a greater proportion of females, 
whereas there were over 50 per cent males in 21 of the Utters. 

The author discusses the results with regard to other investigations, from 
which he concludes that adrenalin injections during the drst 15 days of preg¬ 
nancy tend to constrict the placental blood vessels, thus reducing the oxygen 
supply of the fetus and tending toward an Increase in the number of males 
produced. The period during which the sex may be fixed is, however, rela¬ 
tively short, probably betweei the tenth and fifteenth day of intrauterine life, 
since adrenalin injections up to the tenth day of pregnancy had no effect on the 
proportion of the sexes produced. 

The effect of pubescence, oestraation, and menopanse on the volantary 
activity in the albino rat, J. B. Sxonakee (Amer. Jour. Phyeiol, B8 {1924). 


*Nat Acad, Sel. Proc., 9 (1928), No. 6. pp. 170, 171. 
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Xo. 2r pp, 294-S15, figs. 21 ).—In an investij^atlnn at Stanford University, the 
amount of activity of female rats, as measured in a revolving cage, has been 
used as an indicator of the length of the sexual cycle. The dally activity was 
found to he rhythmic from the time of puberty until menopause, the increases 
in the activity occurring in conjunction with oestrum as verified by vaginal 
smears. The 8 rats, on which records were kept from 37 or 59 days of age to 
over 800 days, were confined continuously in individual revolving cages with a 
small stationary box just big enough to sleep in, except for a i)eriod of about 
100 days at the approximate age of 300 days, when they were removed, bred, and 
allowed to produce a litter. Pally records of the revolutions of the drums were 
kept. 

The young females showed increases in their activity as indicative of the 
first occurrence of oesrtnmi from C3 to 109 days of age, with i^erlodical increases 
at about 4-day intervals thereafter to a niaxinnirn at about 120 days of age. 
As the animals grow old the activity accompanying oestrum gradually decreases, 
and as menopause approaches the periods be<*onie less regular and the ailivity 
not as great. 

In a study of 22 animals uii to an average of 83.7 days (»f age, the occur¬ 
rence of the first oestrual period was found to vary from 40 to 83 days of ago. 
The first cycles ranged in lengtli from 3 to 7 days, averaging 4.5 days, while 
the last cycles observed in this group ranged from 3 to 5 days in length, with 
over half of the periods of 4 days duration. 

In another group of 8 rats, 225 of the 308 cycles observed from puberty to 
about 300 days of age were 4 days long. After removing these females from 
the cages for about 100 days to demonstrate their fertility, they were continued 
in the revolving cages through menopause, which occurred at an average? of 
755 days. The length of, and the activity ac<*oinpunyIng the oestrual iK^riods, 
were found to be much more irregular as menopause approached, the Irregular 
periods running as long as 10 to 45 days, and the activity accompanying each 
X)erlod was progressively reduced. 

In another test, the elTcct of changing the diet from that of a combined 
animal and vegetable to an entirely vegetable diet resulted in a reduction in the 
periodic rhythm of activity, beginning about 50 days after changing the diet. 
The curve of the activity closely resembled that of animals api^roachlng meno¬ 
pause. When an omnivorous diet was again supplie<i to this group, tyiilciil 
oestrual changes were established wdthln a ni(mth. The necessarj^ handling 
accompanying the vaginal smear test has been found by the author to liave a 
retarding influence on oestrum. 

The activity of males measured in revolving cages was found to be variable 
from day to day, birf no regularity seemed to be associated with this variability 
as in females; 

The awakening of copnlatorf ability in the male albino rat, C. P. Stone 
{Amer. Jour, Physiol,, 68 (1824), No. 2, pp. 487-^4^i> 7).—In a study at the 

Stanford University, the awakening of copulatory ability in the male albino 
rat was studied by observing the action of 56 young males toward the Intro¬ 
duction of a sexually receptive female for three i)eriods of from 8 to 10 minutes 
each evening until the copulation occurred. The male rats bsed were weaned 
at 20 days of age, weighing an average of 31.61 gm. They were well grown 
and were representive of the colony. 

?St the conclusion of the flint coptiilation each male tms slaughtered, the 
repii^ctive organs studied, and the pres^ce of spenhatosoa in the dthd^ 
and testes deterthlned. Tlie average age of initial copulaticm itm 
4S;#!Uays, the ages ranging from 87 to 72 ^.days. The body weights of the 
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animals were variable at the time of initial copulation, though the earliest 
cases of copulation occurred in animals that were for the most part above the 
average weight. Nineteen of the 56 males copulated before mature spermatozoa 
were found in the tubules of the testes. The youngest animal having sperma¬ 
tozoa in the testes at the time of copulation was 40 days of age. In animals 
copulating below^ 55 days the organs of intromission were not sufficiently well 
developed to enable the insemination of the females. Since the awakening of 
copulatory ability, the maturation of sijermatoswia, and the development of the 
organs of intromission are all newssary for sexual maturity, it is concluded 
that the average age at which males can inseminate females is about 65 days. 

FIELD CBOFS. 

Handbook of breeding of agriculturu! plants, (1. Fisirwiirrii et au (//an</- 
huch der LandtrirtschaftHchcn Pfianzctizuchtung. liertin: Vaul Parey, W24 j 
vol. 2, J cd., fcr., pp. A* 17-f^55, /h/v. 56).—This is a revision of the volume 
(E. S- K., 45, !>. 35) embracing The Breeding of Corn, Fodder Beets, and Other 
Hoot Crops, Oil Seed Plants, and Grasses. 

[Field crops experiments in Ireland in 11)23] ([Irelatid] Dept, Agr. and 
Tech. Inatr. Jour., 23 (192.^), A'o. pp. 313-329, 305-377). —The progress of 
experiments noted earlier (E. S. U., 49, p. 329 : 50, p. 231) is reviewed. 

The commoner grasses of Burma, with notes on their agricultural 
importance and distribution, A. McKkijuai. {Huntui fhpt. Agr. Jiul. 20 (1,923), 
pp. [2] -{-23, pis, 24)- —Gras8t»s coiniiion in Burma are deseriheti and illustrated, 
with notes on dlstrihulion and ectmomic value. 

Forage crops for Oregon const counties, A. E. Encjuketsox and G. K. 
Hvsu)P (Oregon Stn. Bui. 203 (7924), pp. 32, figs. 0). —The production and 
demand for forage in the Oregon coast (nmnties is discussed, with recommenda¬ 
tions for crops and practices hast'd on experiments at the Astoria Substation 
ami observations on farms. Tlie experimental work included variety trials with 
peas, vetches, clovers, grasses, turnips, rutabagas, and mangels; tests of seed 
mixtures for pasture, hay, soiling, ami silage; seeding tests with vetch and 
IM'as and oats; fertilizer and manuring tests witli vetch, clover, and roots; and 
studies of the effect of lime on vetch and clover. 

yAn experimental study of the variety as an agronomic unit in wiieat 
'^nd oats, L. J. Stadijsr (Jour. Amer. Sor, Agmn., 10 (1924)^ PP* 

»72).—In an experiment at the Missouri Experiment Station to determine the 
extent of variation in yield and other economic chanicters between pure and 
typical seed stocks within representative varieties of wluntt and oats, the stocks 
of a single variety differed In yield considerably, well beyond the limits of 
experimental error. The relative range in yield was notably greater in some 
instaiu*es than In others, partly due to the different numbers of stocks tested. 
Each of 13 trials Indicated too wide a range in yield to justify tlie use of the 
variety as an agronomic unit. While some of the extreme yields, both high 
and low, are questionable on account of com[>etUlon, in each single-row test 
wide differences in yield may also lie found which could hardly have been 
materially affected by competition, and the fact that competition has occurred 
would be In itself an evidence of rather wide agronomic differences between the 
stocks compared. 

General varietal recommendations may frequently be in error because the 
stock Included In the variety test does not fairly represent the variety to which 
the conclusions are applied. The result of the variety test may properly be 
applied only to the strains actually testetl All available stocks of pure line 

7Q(^'»**« & 4 - ‘'- — -4 
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varieties may be known to belong to the same strain^ but in the case of ordinary 
commercial varletiest not known to be pure lines, there is no reason to assume 
that the stocks meeting the same taxonomic descriptions are necessarily similar 
in yi^d and value. 

Fall sown grain in the coastal plain of Georgia^ W. J, Davis (OearffUt 
Coastal Plain 8ta. Circ. 1 (1921), pp. 4)*—Suggestions given regarding the 
soils, varieties, culture, fertilizer, and seed treatment for fall seeded grain in 
the coastal plain area In Georgia are based on experiments already recorded 
(E. S. R., 48, pp. 128, 628.) 

The Inllaenee of irrigation water on the composition of grains and the 
relationship to nutrition, J. E. Gbeavks and E. G. Cabteb {Jour, Biol, Chem,, 
58 {192S), No, 2, pp. 5Si’-541), —At the Utah Experiment Station, the grains of 
wheat (E. S. R., 36, p. 234), oats (B. S. R., 41, p. 141), and barley (B. S. R., 
48, p. 487) were found to decrease in nitrogen content as the irrigation water 
used In their production increased, w'hereas increases were observed in ash, 
phosphorus, potassium, calcium, and magnesium contents. The ratios of cal¬ 
cium and magnesium to phosphorus indicated that the increase in prosphorus is 
mainly inorganic. 

Overirrigation is indicated as a factor in soil depletion by washing out the 
soluble nitrogen, resulting In a low protein grain, and by causing the cereals 
to take up larger quantities of potassium and phosphorus than ordinarily. 

The inllneiice of fertilisers on the baking quality of cereals [trans. title], 
M. P. Neumann {ZUchr, PflanzenernUhr. u, Dungung, 5 {1924), No,»l, Wirt- 
schaft-Prakt,, pp. 9-10). —Experiments of the author showed that application 
of complete fertilizer did not affect adversely the baking quality of rye. Bak* 
Ing tests of wheat from eight differently fertilized plats showed loaves of similar 
quality, that from the untreated plat resembling the bread from the plat re¬ 
ceiving complete fertilizer. The Increased grain yields caused by fertilization 
did not appear to depreciate the quality of the grain. 

Inoculation for legumes, W. A. Albbecht {Misiouri 8ta. Circ, 121 {1924), 
pp. 12, figs. 5). —^A popular discussion of the merits of inoculation tor legumes, 
with outlines of methods of inoculating. 

Time of seeding experiment with alfalfa [trans. title], H. Witte (Speriges 
UtiMeafor, Tidskr,, S4 {1924), No. 1, pp. S2S9^ fig. I).—The relation of the 
average yields from 1921 to 1923, inclusive, of alfalfa seeded at Svaldf in 1920 
on June 18, July 5 and 15, August 2 and 18, and Septmnber 1 and 15 was 100, 
97, 95, 86, 77, 58, and 7, respectively. 

Experiments and breeding work with barley for upper Norrland 
[Sweden] [trans. title], O. V. HowmESN {Sverigea Utaddeafor, Tidakr., $4 
{1924), No. 1, pp. 21-21). —^The results of cooperative tests with barley varieties 
carried on from 1914 to 1920 are summarized to show the relative yielding ca¬ 
pacity and length of growing period of the different sorts. Several newly 
originated strains and a variety known as BJarkOkom, from southern Norway, 
were compared with a variety of barley commonly grown throughout the 
region where the tests were in progresa BJarkOkorn showed a grain-yielding 
capacity equal to that of the common variety, while in straw production It 
stood lower; but this was offset largely by a reduction of 4 days in the grow¬ 
ing period. Based on the average result of 67 tests made from 1914 to 1920, 
Vigga barley yielded 11.5 per cent more grain and 2.8 per cent more straw 
were secured from the Goinmoniy grown variety of the region. 

field beaus Ifi Bfoulaua, 0. MUKee {Montdna Oiirc, 129 (l^h 
pp. mivk^ cultural, and harvesting requirements of 

beiw outlined for the Hontana grbwer. 
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Xiftioii bur clover (Medicago rlgidnla 0S73), W. J, Davis (Georgia 
Cooitdl Plain 8ta, Circ, 2 (192S), pp. 4, fig* 1).—Experiments in cooperation 
with the office of Forage-Crop Investigations, U. S. D. A., and the Georgia 
State College of Agriculture indicate that Tifton bur clover is a very promis¬ 
ing variety for the coastal plain region of the State. This variety grows more 
vigorously, has a greater resistance to extreme temperatures, seasonal con¬ 
ditions, and disease, and seeds much more abundantly than the other bur 
clovers tested. The characteristics, cultural needs, and pasture value are 
shown briefly. 

Character and usefulness of fibers from petioles of bnri palm with 
measurements of the tensile strength of the fibers, R. B. Espino and G. C. 
Zabxixa (Philippine Agr, Rev., 16 (192S), No. 4, pp. 287-297, pU. d, flg 1). —A 
microscopical study and tensile tests of the buntal fiber from the petioles of 
the burl palm (Corypha data) are reported, with observations on its yield and 
economic value. 

Most of the buntal fliws In the market are vas(*u1ar bundles, although some 
of the fine fibers are purely sclerenchyina strands. The latter should be sep¬ 
arated fK)m the coarse vascular bundles and used as material in the manufac¬ 
ture of extra fine hats. Like abaca, the buntal fibers composed of relatively 
short elements are stronger than those with longer fiber cells. The fibers 
obtained from the central iwrtion of a petiole are relatively coarse, and are 
weaker and apparently less valuable than finer fibers found near or along the 
outer epidermis of the petiole. The fiber from the fourth petiole was the 
strongest, with the strength decreasing gradually outward and inward to the 
oldest leaf and to the youngest visible petiole, respectively. It seems that the 
proper harvest should be the first four petioles and one petiole a month 
thereafter. 

Botanical study of the cassava [trans. title], J. G. T. Uphof (Rev. Agr., 
Coni. V Trah. [Cabo], 6 (1924)* No. 12, pp. 27-Si, 72). —The characteristics 

and relative hydrocyanic acid content in different plant organs of four varie¬ 
ties of cassava grown In Cuba are set forth, together with observations on 
blooming and anatomy. 

Experiments with castor seed conducted at Sabour, 0. S. Tayix>b (Agr, 
Research Inst., Puna, Bui. 117 (1921), pp. W+10). —Among different types 
of castor beans obtained In Bihar, oil contents ranging from 21.8 to 58.8 per 
cent on the whole seed were estimated by etlier extraction. Carrying “ low ” 
types and “high” types through two generations gave evidence that in most 
cases the plants did not transmit a high or low oil content for even one gen¬ 
eration, but both high and low seeds gave plants which in nearly every case 
bore seed near the mean oil content, about 40 per cent with healthy plants. 
Only two types appear to have maintained their high oil content for more than 
one generation. Bleld trials gave indications that variations in agricultural 
treatment may possibly have more effect on the oil yield of the crop than actual 
chemical s^ectlon. 

Boll studies with upland cotton, W. E. Bryan and E. H. PRSasuar (Arizona 
8ia*, Timely Minis for Farmers, No. 149 (1924), pp. 10, figs. 5).—Comparative 
boll studies showed that Acala, M^ne, Hartsville, Webber 49, and Deltatype 
Webber, all upland cotton varieties, began flowering within the same period, 
July 1 to fi, and the period of greatest flowering was coincident, July 31 to 
August 5, Mebane flowered more rapidly than the other varieties during the 
first 40 days, but ceased fioweiing earlier than Acala or Hartsville, The av- 
erage pmdod of boll maturity for the season was for Acala 54 days, Mebane 57, 
I>oltatype Webber 57, add Hartsville 68 days. The period of ma^rlty for bolls 



532 


EXPERIMENT STATION RECORD, 


IVoh ^1 


from flowers opening in September was about 20 days longer than for bolls 
from flowers opening In July. The perwntages of shedding for the whole sea¬ 
son averaged 65 for Acala, 75 for Mebane, 62 for Hartsvllle, and 61 for 
each of the Webber strains. Acala and Mebiine shed uniformly during the 
season, whereas with Hartsvllle there was a gradual Increase in the percentage 
of shedding throughout the flowering season. Tlie percentages of shedding in 
Webl)er 49 and Deltatype Webljer were very low for the early period, but rose 
rapidly after this, attaining the inaxiiniim after the period of greatest 
flowering. * 

Growing upland cotton in Arizona, O. E. Thompson and K. H. Pkkssley 
(Arizona l^ta„ Timely Hint ft for Fnrmcrft, Xo. 1^8 pp, H, ftps. J).— 

Ih’jictical information is given on the varieties, cultural and fleld practices, 
and methods of pest control involved In the production of upland cotton in 
Arizona. 

Studies in Indian oil seeds No. 2. lAnseed, O. L. C. Howakd and A. R. 
Khan {India Dept. Ayr. Mem., Hoi. 12 No. //. pp. 125-183, pU. S, 

fig. 1). —The .second of this series (K. S. R.. \\ 228) deals with the typi»s of 

flax grown in India, discu-ssing the relation between soil factors and flax types, 
the effect of sail conditions on grou th. and sec'ondary flowering. The biology of 
the flower is explained with observations on pollination and cross-fertilization, 
and the 121 elementary species isolated are descTllK^l and classifled. A brief 
account is given regarding the economic aspect of the crop. 

8val5f Engelbrekt oats [tran,s. title], A. Akpkman {Frerigcft VtmdCftfor, 
TifUlcr., 31/ il92.y}. No. /, pp. i-20, figs. 2). —Engelbrekt oats is'descrfb<‘d ns a 
new, high-yielding black oats originated at Svalof and adapted to southern 
and middle Sweden. Tlie results of comparative tests with this and other 
varieties of black oats, conducted for a serie.s of years at Svalof and in different 
other localities, are given and the leading qualities of the varhms sorts 
enumerated. 

From a cross between Klock II and Stormogul oats two promising strain.s 
were secured, and these were designated Klock HI and Engelbrekt oats. Both 
strains combine to a considerable extent the earliness of Klock II with the yield¬ 
ing capacity of Stormogul. In the gretiter number of tests Engelbrekt oats 
proved to be as early as the Klock oats varieties. The Klock oats gave larger 
yields than these of both grain and straw, produced larger and better filled 
kernels, and w^ere equally strong in the stem. 

Effects of stimulation and depression of prodiicthity In potato culture 
[trails, title], H. C, MAller and E. Molz {Dent. Landw. Presse, 51 (A9i?4)» 

.9, pp. 91, 92, figs. 2). —Premiiture harv*estlng of potatoes reduced the yield In 
the current year but resulted in increased yields when the seed was used the 
next year. Cutting^ back tops also reduced yields in the same year and, when 
done in the early istages of plant development, greatly depressed the yields 
in the following year, but, when iierformed at the proper time, imparted an 
enhanced productivity to the seed. These effects seemed to be carried over 
into the second year after the crop wa» harvested from the treated plants. 
Potatoes spaced 40 by 40 cm. (15.7 by 15.7 in.) produced 158.8 centners per 
morgen (27,727 lbs. per acre), 60 by 40 cm. 147.4, and 60 by 60 cm. 122.8 
(!entners. When seed from thei^ spacings were planted uniformly at 60 by 40 
an. the next year, respective yields of 118.1, 94.7, and 74.6 centners per morgen 
were obtained. 

use of black heart potatoes for seedt <». H. (.k>oN« (Michigan 
Quart. Bui., i) (1924), No. 4* pp» 192-‘1B4, fig^ !)• —Observations were mad^ pw 
♦gjflpps lots of iwtatoes of Triumph, Bnpil, and Early Ohio vaiiptt# ^ 
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determine the effect of black heart upon the sprouting and subsequent growth 
of plants. From the behavior of the seed piei'es, affected tul)ers show a poor 
stand after a month or two as compared with corre8iM>nding healUiy tubers. 
In cases where sprouts do start, bacterial decay evidently destroys tlie seed 
Xdeces before the young plant has l)e<:!ome established in the soil. The slimy, 
rotted condition that, due to improper piling, have heated after cfutting is a 
type of rotting which evidently continues in the soil with attendant dis¬ 
astrous effect on the stand. Improi)er handling of seed stock, the use of black 
heart tubers, and the planting in hot furrows which induces black heart are 
pointed out as common causes (»f uneven stands in tlie iK»tato fields. 

The efl’ects of nitrates on the eomposition of the potato, W. V, Headdkn 
(Cftloratjo Stn. liul. 291 (192i), pp. —The coinjmsition and characteristics 

of i)Otatoes and their resiamse to an excessive supply of nitrates were studied 
ill (he (Jreeley district <»n Fort Collins loam soil. Mechanical mass, and agri- 
<*ultiiral analy.ses of the soil are pr<‘sente<b and the nitrate proldem is dis¬ 
cussed at length. See also an earlier note <F. S. It., 117, p. 38). 

Application of S(K) llis. of sodium nitrate per acre appeared to depress the 
pliospliorh* acid and increased the potash in the ash of all five varieties of 
IKitatoes more lliun did the amounts of nitrates available to the potatoes grown 
on the che<*k plats. The eomi)osltion of the potato stnans to be radically modi¬ 
fied by an excess of nitrates. 

Improving the market quality of potatoes, C. K. Oumany {XIichi(/nn *S7«. 
Quart. Bui., 6 (192^), A’o. b pp. /.78. J59 ).—Experiments during two years in- 
di(‘ate that on the twdter, more fertile p<»tato soils tliere is a tendemw to sjiace 
the hills too far apjirt in the rows. The quality and uniformity of tubers in 
hills spaced 12 and 15 in. apart in rows 3 ft. apart were much better than for 
tlie 18-In. and wider spaced. The best planting tijue for late potatoes in south¬ 
ern Mi(*higan sei*ms to he the first two weeks in June. Tt'sts witli early pota¬ 
toes Indicate that plantings made tii Aiiril or t‘arly Alay will give better yields 
and quality than those planted later If the crop is harvesttnl .Vugust 1. 

Hugfir lieet cultural experiments, 1!>2S, C. 10. (V)U.maxy {.Mirhipan ^ta. 
Quart, Bui, 6 (1924), 4^ pp. 159-162 ).—The efiect of date, rate, and deptli 

of planting, spacing of plants In rows, deferred pulling, and field storage on 
yields of sugttr beets was studied in 1023. 

The early plantings yielded best, with a gradual but decided decrease for the 
later dates of fdantiiig. Although better siaials were .se(‘urt*il liy the heavier 
rates of planting, the lower rafi^ prod«c<Hl greatest tonnage. Beets from 8 to 
14 in. apart in rows were more uniform (Inougliout than tlios<‘ closer or at 
greater di8tauc*es. The best stands resulted from surfaeo and 1-in. plantings. 
r>eferred pulling gave a slight gain in recoverable sugar tier acre, the gain 
over pulling the same day lifttxl l)eing 32.T ami 77,.5 lbs. for tla^ tiireiMind four- 
day periods, respe<*tlvely. Hu ring field stora ge 300-lb. open idles lost less 
weight and sugar than 000-lb, oiwii piles. With one exct‘ption. tlie 300-lb. 
covered piles lost less in sugar than the OtXVlh. coveretl piles. The 300-lb. 
covered piles lost in wtdgiit consistently with length of storage period, while 
the 000-lh, gained In weight. 

Bugmvcane experiments In the Leeward Islands [1021—22], A. E. Col- 
LKKs KT AL. (Went Tn(tm Imp, Dept. Apr,, Lee ward IhJ, t^upar-Oam Ea^pU,, 
1921^22, pd$, 1^2, pp, [^14-5^).—Continuation of exj>erlments with varieties of 
sugar cane In tlie Leeward Islands (E. S. R., 48, p. 834) showed M. 1237 and 
B. 6808 to lead in Antigua la pounds of sucrose per acre during 1921-22; 
B. 6308 and B. 395S2 in pounds sucrose during the seasons from 1918-19 to 
1921-22; and B. 4696 and Sealy Seedling led varletlt?« grown during a 15-year 
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period. B. 6834 was first among the ratoons grown in 1921-22, and Sealy 
Seedling led the averages for ratoons tested during 20 yeara B. H. 10 (12) 
averaged highest among the plant canes and ratoons tested in 1921-22 in 
St. Kitts, and it also headed the group of plant canes grown in Nevis. White 
Tanna was outstanding among plant canes in Montserrat. Unfavorable weather 
was the probable cause of inconclusive results in fertilizer trials in St. Kitta 

[Sugar cane experiments in Hawaii] (Ha/icaiL Sugar Planters' Assoc. Proc., 
4S (1333), pp. 21S-254, 256-276, figs. 3).—-These pages report the continuation 
at work along the same general lines as noted heretofore (E. S. R., 49, p. 35), 
and discussed under the following titles; Cooperative Field Experiments, Sub> 
stations on Oahu, and Field Experiments on Hawaii, Kauai, and Maui, all by J. 
A. Verret et al.; Sugar Cane Varieties, by J. S. B. Pratt, Jr., H. P. Agee, T. 
Smith, A. D. Shamel, and J. A. Verret; and Essential Factors of Sugar Produc¬ 
tion—Sugar Cane Growth Values, by H. P. Agee. 

Sunflowers under irrigation in Montana, I. J. Jensen (Montana Sta. Bui 
162 (1333), pp. 13, figs. 11 ).—^Experiments with sunflowers under irrigation in 
Montana are reviewed, with discussion of the problems involved in the produc¬ 
tion and utilization of the crop. The effect of sunflowers on soil fertility has 
been noted (E. S. R., 49, p. 129). 

Mammoth Russian has given the highest average tonnage per acre, and a 
high yielding, early maturing strain designated Early Mammoth has been 
selected from this variety. Maximum yields have been obtained with early 
seeding and in 36-in. rows, using from 7 to 10 lbs. per acre. The nunlber and 
character of irrigations will depend on conditions. Sunflowers are said to 
make the best silage (E. S. R., 49, p. 824) if harvested when from 50 to 60 
per cent of the plants are in bloom. Good results have been obtained from 
using sunflowers as a soiling crop for dairy cows when 40 per cent of the 
plants are In bloom. 

Produetioii of sunflower seed in Missouri, H. C. Hensley (Missouri Agr. 
Col. Ewt. Circ. HO (1924), pp. 7, figs. S ).—Practices considered best for grow¬ 
ing. and harvesting sunflowers for seed in Missouri are discussed briefly, with 
comment on the uses and marketing of sunflower seed. 

Bright tobacco culture In Georgia, J. C. Habt (Georgia Coastal Plain Sta. 
Circ. S (1924)i pp- 8, figs. 7).—^This circular of information discusses the es¬ 
sential factors Involved in the production of bright tobacco in Georgia. 

Federation wheat, A. E. McGlymonds and 0. B. Ahlson (Idaho Sta. Circ. 
S5 (1924), PP- 8-11, figs. 3).—The characteristics of Federation wheat and its 
strains are given briefly, with the results of yidds and milling and baking 
tests of wheat varieties in cooperation with the U. S. Department of Agri¬ 
culture. 

Federation outyielfled Dicklow at the Aberdeen Substation and In coopera¬ 
tive tests with farmers. It grades higher than Dicklow, weighs more per 
bushel, and has practically the same crude protein and flour content with 
more shorts and less bran. The flour has about the same water absorption 
and produces a greater volume of loaf. The loaf weighs practically the same 
and has a little better texture but not quite as good a color as that trom 
Dicklow flour. 

A Bat of oriental Temacnlar names of the genus Dioscorea, compiled by 

^ Bubkhl (Oard. Buh SiraUs Settlements, 3 (1924), pp, i3/-t||, 

1^.- 7, figs. 4).—A comprriiensSve compilatton of the oriental names of ^ 
species of IHoscorea (yam) ^ presented, with the distributioii of 
sair^l species in Aiida, Australai^ and Oc^nia. The work appears to ppim22 
co^deitibM ethnologi(»l and etymological vi^ 
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Geaeral duumcters of some Philippine weed seeds, E. Quisumbinq {Phil¬ 
ippine Agr. Rev,, 16 (1666), No, 4, pp. 698-^1, pis, 4).—The origin, geographic 
distribution, means of dissemination, prevalence and dominance, benefits and 
disadvantages, and, where known, control methods are given for some of the 
commonest weeds of the Philippines. The seeds are described and illustrated. 
Of 59 species considered in this paper, distributed through 43 genera in 16 
families, none are endemic. 


HOBTXCTJLTUSE. 

Cultivated beans, Dknau'fe {Les Haricots, Paris: J,-B. Bailli^re d Sons, 
pp, IV-^493, figs, 673 ),—This monograph, consisting largely of varietal de¬ 
scriptions, includes species of Phaseoius, Ganavalia, Soja, and Faba. 

Farm orchards, J. G. Moobe (Wisconsin Sta, Bui, 363 (1924), PP* 65, figs, 
64 )*—A general discussion of farm orchards, their location, choice of varieties, 
culture, pruning, spraying, etc. 

Hardy varieties of apples for northeastern Colorado, E. P. Sandsten 
(Colorado Sta, Bui, 696 (1964), PP* 8 ),—Based on records of mortality In an 
apple orchard consisting of 23 varieties planted in the spring of 1914, the 
author points out that winterkilling, a very severe drawback to apple growing 
in northeastern Colorado, was most severe during the first year succeeding 
planting. Two-year-old trees used for replacement suffered markedly less 
winter Injury than the one-year trees originally used. Indicating that older 
trees are better able to withstand the dry winter winds. Death of the trees 
was in all cases caused by trunk injuries, the roots being uninjured. Among 
varieties, the Wealthy proved by far tlie hardiest, followed in order by 
McIntosh and Wolf River. All the original plantings of Grimes, Stayman 
Winesap, Wagener, Northern Spy, King, Rome, and White Pearmain died. 
As a result of the studies, practical suggestions, including the protection of 
young orchards by windbreaks, are offered. 

Own-rooted apple trees: The results of two years observations and 
efforts to produce trees on roots of a known variety, R. E. Mabshall 
(Michigan Sta. Quart, Bui, 6 (1964), No, 4, pp, 180-186 ),—In an attempt to 
secure own-rooted trees, the upright shoots forming on 35 one-year Hyslop 
crab trees, held in a horlsoutal and a nearly horizontal (20*") positions, were 
banked with earth kept moist by overhead irrigation. As a further stimulus, 
some of the trees were girdled at the ground level, others just below the base 
of each lateral slioot, and still others subjected to miscellaneous treatments, 
such as notching opposite the buses of the laterals, notching at the base of 
the tree, and scraping the bark at the bases of the laterals. At the time of 
digging, at the end of the second growing season, it was found that the 27 
surviving trees had produced 113 rooted shoots suitable for planting purposes. 
Slightly more than 20 per cent of the laterals failed to root. The ringing 
treatments had no favorable effect on rooting. Those parent trees held at 
an angle of 20* with the soil surface produced fewer rooted shoots than did 
the trees held horizontally. 

Bloomiaff periods of apples, C. S. Cbandaix (lUinois Sta, Bui, 651 (1964), 
pp, 116-446),----K aumniary and discussion of phenological records taken on 
numerous varieties of a|^|^ over periods ranging from 10 to 16 years. 

The lull llowerinig pmrlod for all varieties ranged from 10 to 22 days, with 
an average of approximately 16 days. The earliest date of an open flower 
was April 2; the latest date of falling petals was May 21. Bloonodng periods 
for individual varieties varied hd length between 3 and 17 days, while aver- 
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age periods for all years ranged from 5 to 10 days. Mean temperatures 
during blooming periods iuBueuced the length of the period and the distribu¬ 
tion of varieties into few or many-time groups, but there were enough irregu¬ 
larities to indicate plainly that influences other than temperature operate to 
modify both the length of the period and the range of distribution of varieties. 
Inconsistency in relative length of blooming periods was found char¬ 
acteristic of all varieties. Tvco varieties, Tolman and Whitney, having 
blooming periods of widely different lengths in a certain year, were found, to 
reverse their relative positions exactly in a .subsequent season. 

Influences affecting the blooming jieriods of apple trees w*ere found to he 
complex. Climatic conditions were important, but their influence was found 
to he modified by physiological cliaracteristics which were obscure, difficult 
to isolate, and wliich operate to make it impossible to interpret the vagaries 
of blooming phenomena from the bloom records alone. 

Preliminary report upon the iiiflucmce of climatic conditions on the 
ripening processes in apples, .1. U. Macnkss {Attirr. Soc. Hort. >^ci. IVoc., 
20 (1923), pp. 108-113, ffys. 6 ).—Observations recorded at various iv>lnts In 
the eastern United States upon the ripening fruits of the same apple varieties 
showed certain characteristics peculiar to the localities where grown. For 
example, northern-grown (East Lansing, Mich.) Baldwin apples were much 
harder during the early season than were south(M*n-grown (Arlington, Va.,) 
specimens. Such differences were less marked by the time the fruit was 
ready to harvest. * 

In respect to color as an indicator of approaching maturity, stiulic*s showed 
that with most varieties. Baldwin excepted, the ground color may 1 h? an 
excellent guide. In all varieties studhMl, fruit.s continued to increase in size 
at a quite uniform rate as long us they were attachcMl to the tree, even beyond 
the normal harvesting date. The browning of seeds, usually occurring from 
two to four weeks before the fruit was ready to harvest, may serve us a 
guide to approaching maturity, but not to the exa(‘t time f(»r picking. W’lth 
the exception of Ben Davis, fruit detached from the tree wffteued much more 
rapidly than the attached fruits. 

Charts are included showing changes in size and hardness fur the several 
varieties at the different localities. 

Pruning apple and pear trees, T. J. Talheht (3ffHsouri Kfa. Ofrc, 120 
{192J|^), pp, 10, fiifH, 13), — Assistetl by numerous illustrations, the author dis¬ 
cusses in a comprehensive manner the principles and practices of pruning 
apple and pear trees. 

Some physiological effects of Ilordeanx, W. V. Dutton anti H. M. Wklls 
{Amer. Soc, Hort, Sci. Prov,, 20 (1923), pp. Observing In 1021 that 

the fruit of Moutmo#eTicj’ and English Morello cherry trees in the Orand 
Traverse district sprayed witii certain materials was notably reduced in size, 
the experiment was rei>eated in 1922 with a view to measuring the actual in¬ 
fluence of the sprays. On a basis of 100 for the size of fruit of dusted trees, 
that of lime-sulphur treated Montmorency and English Morello trees gi‘aded 
90 and 83, respectively, and tliat of Bordeaux treated trees of the some varlettes 
87 and 65, resqiectiveiy. Records taken on Montmorency trees In 1928 
95 for dusted, 85 for llme-sulphttr, and 83 for Bordeaux treated fmlts, m 
compared with 100 for uneg>fayed fruits. Similar results were obtutn^ at 
East Lansing, where the fruit of cherry trees fi^rayed with a hydrafed lime 
mli^e was retiuced in size. 

^^Ifeving that the increased transpiration of sprayed shoots mli^t he ihe 
factor in the pbenomeu<m ohs^ed, studies were instituted In 
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1928 with En^^lish Morello shoots, each bearing approximately the same num¬ 
ber of leaves and clterries, cut from unsprayed and from lime-sulphur and 
Bordeaux treated trees. Tlie relative water losses of these shoots were, re¬ 
spectively, 100, 112, and 125. As determined for unit area of leaf surface, 
the rates of water loss during the 24-hour wilting perio<l were 100, 111, and 
151, respecjtively. The immature cherries on the Bordeaux sprayed shoots were 
luidly wilted, iruilcating that in this instance considerable water was drawn 
away from the fruit. In the case of shoots j)lu(?ed in water after tin? leaves 
were removed and the cherries coated with paraffin, tlie cljerries on Bordeaux 
treated shoots took up over seven tim(»s as mucl» water as did those of un¬ 
sprayed shoots, ap[>arently Indicating a water deficit in the Bordeaux sprayed 
cJierrles. In 11)22, a year (tf alnindant rainfall, the fruit on Bordeaux sprayed 
trees was not nsluced in si'/(‘ as nuuh as in the su(‘ceeding season, a year of 
less rainfall. 

(Observations on ai>ple and cherry trees following five consecutive nights of 
killing frosts showed that leaves previously sprayed with Bordeaux mixture 
were brown and dry wldle those of unsjirayed tr(‘i^ were normal and green, 
indicating that Bordeaux mixture in stuiie unexplained way rcduceil the resist¬ 
ance of h^aves to frost. 

Experiments in fertilizing peach trees, H. L. ('uani: {Went Virdinin Sta. 
Jiut, 183 pp. 72, ftps. JJ). "I.ong-continued soil fertility invc^stigations 

(E. S. R., 83, p. 840) In peach <»rchards located on two distinct soil tyix^s, one 
n riHl (Upshur) tuid the other a yellow (UeKalh) shale loam, sliowed that, 
of the various materials tipplied, singly and in comijination, nitrogen curriers 
alone were sufficiently effective in Increasing growth and yield to he deenunl 
Ijrofitable. In tlie instance of Ell)erta trws, leguminous cover croi)s increased 
growtli as much as <lid nitrate of soda, hut fall(:*<l t{» stimulate yield. Slight 
iiicreasi*s in yield obtained from eausUc lime applied at the rate of 1,000 lbs. 
l>er acre every tliiw years to Waddell and ('aniuin peach trees were believml 
to be due to the favorable effect on the cover crop. In each of the three 
experiments <‘0vered In the bulletin, tfjo us<‘ phosphoric* acdd and imtassiuin 
in combination resulted hi inferior yields, often below that of the check trees. 
Tile addition of acid iihosphate and muriate of potas.siiini, one or botli, to 
nitn>genous materials did not increase growth or yield aliove that of nitrogen 
u.sed alone. Acid phosiiluite, howcwer, apparently exerted a favorable influence 
upon cover crop growth. 

Estimates of tlie comparative fruit-bud formation on the trees of the differ¬ 
ent plats Indicated that none of the fertilizer had any marked effect on the 
iKU’centttge of fruit buds forimnl. The incTeaswl yield resulting from nitrogen 
applications was due to the larger numliei' of fruits produced on an increased 
bearing area, associated ixissibly with a better set of fruit and a smaller 
drop. Nitrated trees produced larger, better colored, and denser foliage. How¬ 
ever, because of the dense foliage, nltrateii trees bore peaches ixiorer in color 
and later In ripening tlian thosc^ of the clieck trees. Individual fruits were not 
increaMHl in size. 

One hundred and fifty lbs. of stable manure i)cr tree had the same effect on 
growth and yield as did 4 to 6 lha. of nitrate of soda. The addition of phos¬ 
phoric acid to manure was not effective except in increasing the gixiwth of 
cover and of weeds. 

That nitrogenous fertilizers have a long continued Influence on peach trees 
waa Indicated In measurements of terminal growth of Elberta trees the second 
season after fertilization. A direct relationship was found between growtli and 
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Uie amount of nitrogen applied the previous year. The leaves of the nitrated 
trees were also found to be greener and more vigorous than those of non- 
iiitrated trees. The flower buds of nitrated trees were found to be less resistant 
to winterkilling, especially when the nitrate was applied late in the season or 
in extraordinarily large quantities. 

As a practical deduction, the author suggests that nitrate of soda is valuable 
for West Virginia orchards growing on the soil types considered, and should be 
used at the rate of 0.6 to 1 lb. per tree for 1- and 2-year-old trees, 2 lbs. for 3- 
to 4-year-old trees, 4 lbs. for to 7-year-old trees, and 6 to 6 lbs. for cider 
trees. 

FertiUzing peach trees, H. K Cbane {West Virginia Sta, Giro. S7 {I9t4)f 
pp, 4).—^A brief nontechnical summary of the above paper. 

Growth studies of the Concord grape, A. L. Schhadeb (Amer. Soc, Hort 
Sci. Proc., 20 {1928)^ pp. 116-122). —Observations at the Maryland Experiment 
Station upon 50 ** pencil-size ” grape canes, ranging in length from 3 to 12 
ft, previous to pruning to 12 buds each, showed those canes having original 
lengths of from 4 to 7 ft. to bear tlie highest average yield of fruit per cane 
and per fruiting buds. The optimum yield per cane occurred at the fourth 
buds. As a result of the study, the author suggests that strongly and weakly 
vegetative canes bear buds of low fruiting capacity while medium vegetative 
canes bear buds of maximum fruiting capacity. 

Three practices, namely, (1) cutting back to two buds, (2) to a single 
upright cane reaching the second wire, and (3) to a single upright cane reach¬ 
ing the first wire, were followed in a test of methods of pruning young, vigorous 
vines commencing their second season’s growth. Yield records taken the year 
following the pruning showed average yields per vine of 18, 17, and 12 lbs., 
respectively, for the three treatments, leading the author to conclude that 
strongly growing vines are capable of developing a complete framework of 
full-bearing capacity in two seasons’ growth. Preliminary studies showed that 
the root development of the young vines was not increased by severe pruning 
of the top after the second year’s growth. 

Planting a citrus grove In Arizona, F. J. Crideb {Arizona Sta.^ Timely 
Bints for Farmers, No. HI {1924), pp. 11, figs. 4). —^Infonnation is offered In 
this circular to prospective citrus growers on the more Important practical 
phases of planting citrus trees in Arizona. 

The solar propagating frame for rooting citrus and other subtropical 
plants, W. T. Swinolx, T. R. Robinson, and E. May, jb. {U. 8. Dept. Ayr., 
Dept Giro. $10 {1924), PP- 6).—-Working on the suggestions offered 

in a previously noted report (E. S. R., 46, p. 640) of the Hawaiian Experiment 
Station, the authors cmistructed a propagating frame capable of utilizing the 
direct radiation of She sun absorbed by water as a heating medium. Of cut¬ 
tings (chiefly citrus) placed in such a frame at Washington, D. C., on June 28, 
1823, five lots gave 100 per cent rooting by July 30. Avocado and lychee cut¬ 
tings kept in good condition, but failed to ,root until after a second exposure in 
the frame ending August SO, at which date all of the avocados and some of the 
lychee cuttings had rooted. It is believed that the use of the solar propagating 
f^aine may have a considerable future in the wanner and more sunshiny see- 
tlUm of the United States. 

Saving the gophered ctous tree, R. W« Hodoson {CaHfernia 8ta. Giro, 27$ 
i0iS)f pp. 19, figs. 10). illustrated circular in whidi is pres^ted detailed 
on the bridgegrafting of citrus trees which have been gir48ed by 

'Ite^liers. 

of humidltr to teiMre, weight, end vdiune of MNnrtSt 
U.lBumujLjf {Oregon Bta. Bui. 202 {1924), pp- 4^22, figs. 7).—Studies with 
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filberts of the Barcelona, Du Chilly, and Nottingham varieties, exposed to a 
wide range of relative hnmldities, indicated that humidity is a very important 
factor in determining the quality, the water content, and the weight of nuts. 
The considerable quantities of water found at ordinary humidities in both the 
shells and kernels of filberts increased or decreased in i*esponse to a rise or fall 
in humidity of the surrounding atmosphere. The rate of gain or loss of water 
was found to be dependent upon the (I*) relative humidity of the storage cham¬ 
ber, (2) water content of the nuts, (3) temperature, and (4) aeration. Under 
like conditions, the changes in water content were greater for the kernels than 
for the shells. 

The volume of filberts was found to vary In direct proportion to their water 
content, the changes being sufficient to affect the grades and standards of the 
marketable product To protect filberts from mold, it is recommended that 
they be dried down to a water content below 12 per cent permitting them to 
regain moisture before being used. Nuts that had been dried and then allowed 
to regain water did not differ materially in texture and quality from those 
kept continually moist Nuts were in their best eating condition when con¬ 
taining from 12 to 15 per cent of water. 

Of several wrapping mediums used for covering lieakers containing filberts, 
paraffin-coated paper was found most successful, preventing the escape of 
moisture and at the same time allowing adequate ventilation. 

Top-working pecan trees, G. 11. Buickmon (Florida 8ta. Bui 170 (1924), 
pp, 165-188, 21), —A discussion of the principles and practices of grafting 

and budding pecan trees, laying particular stress on the improvement of worth¬ 
less seedlings. 

Preliminary report on experiments with the tung-oil tree in Florida, 
W. NKWKLn (Florida Sta, Bui 171 (1924)» pp, 189-234. ftffs. 26).—Following a 
brief account dealing with the importance of the tung-oil tree (Aleurites fordi) 
in China and its history since Introduced into the United States, the author 
discusses experiences with the tree at the station and in other parts of Florida. 
It was observed that tlie tree comes into bearing at an early age and is reason¬ 
ably hardy, being able in its dormant stage to withstand temperatures con¬ 
siderably below 32* F. Marked variation was noted in the yielding capacity 
of individual trees, suggesting the possibility of improvement by propagation 
of selected types. In propagation, the best success was had with seed planted in 
February. 

Analyses of the nuts by R. E. Hardee, of the station staff, showed the kernels 
to contain approximately 32 per cent of oil, and 114 shelled seeds to weigh 
approximately 1 lb. The pomace left after the expression of the oil contains 
nearly 5.06 per cent of ammonia, indicating possible value as a fertilizing 
materiaL Because of the fact that the Florida produced tung oil is superior 
to the Chinese product now imported in large quantities for the paint and 
varnish industry, the author believes that the tree has a considerable future in 
this country. 

Annua l Bowers for garden and greenhouse, Including hardy and half- 
hardy blennIalSi T. W. Sandkks (London: W, M. d L. Collinffridgey pp, i.(5, 
pis. This book. Illustrated in part in color, contains brief cultural and 
descriptive notes on various ornamental plants. 

Garden developnmt, T. O. W. Hzwslow (London: Doan d Son, Ltd., 1923, 
pp. XVm+SSi, pU. 99, P).—A guide to various phases of gardening. 

The oomi^ete amateur gardener, H. H. Thomas (London and Now York: 
CamU d Co., Ltd., 1924, pp. Xn+Si3, pU, 97, figs. 89).—As indicated in the 
tltte, this book constltates a comprehenMve guide for every phase of gardening. 
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FOaESTEY. 

Importance of forestry and the national forests (U. S, Dept. Apr., Mine. 
Circ. 15 (1924), pp. 16, figs. 10). —Brief comments are given upon the forestry 
situation in the United States as a whole and in the Southwest in particular. 
Among the items considered are the depletion of the nation’s forests, the loca¬ 
tion of the major forest areas, (he natidhal forests, forest management, and the 
fundamental importance of adequate lire control. • 

[Reports of the forestry division of liouisiana], V. H. SoNDEKEOGEtt (La. 
Dept Comen\ Bien. Rpta., 5 [1020-21], pp. 4i-^6; 6 (1022-23), pp. 23-50, figs. 
1 ).—These reports, covering the two biennial iieriotls ended December .‘U, 
1923, discuss, as did the preceding report (K. S. R., 45, p. 142), fire prevention, 
educational and extension {ictivilies, planting operations, etc. 

The forests of Maine, S. T. Dana (Maine Forest Serv. Bui. 2 (1024), PP- 
28, figs. 11). —In connection witli a general dismission of the importance of 
forestry In Maine, statistical and otlier data are i)resented upon the extent of 
the forests and forest industries of that State, jMdnting out that although for¬ 
estry has been In practice for approximately 300 years, 78 per cent of the State 
is still classified as forest laiKl, and slightly over one-third of the working inipu- 
lation is employed in strictly woodworking industries. 

Sand ridge produces valuable timber, l^ A. Heiiiiert {Michigan Hta. 
Quart. Bui., 6 (1024), ^o. 4, PP- ll't-180). —Dbservations and measurements 
taken on a plantation of conifers established in the sjiring of 1914 on an ap¬ 
parently worthless sandy ridge subject to wind blow showed that the eastern 
white and western yellow pines are not only able to survive in such environ¬ 
ments, but also to make a vigorous growth capable of holding the sand and 
also of returning a profit to the owner. White pine transplants made a better 
growth and suffered materially less loss during their early life than did seed¬ 
lings. Norway spruce aud Douglas fir did not prove satisfactory, and western 
white spruce was a complete failure. 

Nursery investigations with special reference to damping-off, J. W. 
Toumey and T. T. Li (Yale Unic. School Forestry Bui. 10 (1024)^ PP- 36 ).—^A 
comparison of sulphuric: acid and formalin as sanitation agents for preventing 
damping-off los.ses in seed beds of white pine, widte sprua*, and hemlock indi¬ 
cated that the acid, when used at the rate of A fluid ounces i>er sans re foot, 
is the more effective medium as measured by the percentage of loss in germ¬ 
inated seedlings. The acid, liowever, had a retarding effect on the growth of the 
seedlings in proportion to the amount used. As measured hy the height and 
root development and the weight of aerial iwrtions, the formalin treatment 
was more favorably apparently exerting a stimulating iiifiiience on growth. 
While sulphuric aclil checked the germination and development of weeds, the 
formalin liad little or no effect In this respect. Records of the immljer of sur¬ 
viving plants at the end of the season showed ,the largest number In the acid- 
treated area, next largest in the control, and the least in the formalin. In gen¬ 
eral conclusion, the authors point out that although the investigations are of a 
preliminary nature, extending only one year, they Indicate, nevertheless, that 
sulphuric acid Is an efficient soil sanitation agent under condltons similar to 
those in the experiment. 

A study of contparatire height growth of six planted species* C. 
fta^YiEA (Jour. Forestry, 22 (1924), No. 4i PP> Measurements taken 

In iMe dormant season of 192^23 on plantations of white, red, western yeilidw, 
mad* Scotch pines, Norway spruce, and Siberian larch established near Firltoh, 
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N. Y., In 1908 and 1910 showed the maximum growth development in the Scotch 
pine, closely followed by Siberian larch and Norway spruce. The red pine, because 
of its sturdy, vigorous, and consistent growth and freedom from pests Is deemed 
worthy of more general utilization for planting. The western yellow pine, the 
slowest growing of the six species tested, Is believed to be beyond its geo¬ 
graphical range. The white pine, normally a very rapid growing species, was, 
unfortunately, subject to weevil attacks. 

Natural regeneration of southern w^hite ccitdar, C. F. Kouhtian {Ecology, 
No, E, pp, 188-^91, fig 1 ).—Samples of y)eat collectcMl in the Dismal 
Swamp and subjected In the laboratory to temperature and moisture conditions 
simulating that of a ciMlar swamp gave rise to as liigli as 82 white (*edar seed¬ 
lings i)er square foot of upper inch soil, Indicating that this si)ecles, like 
tlie Dtmglas fir (E. S. U., 51, p. 244), is strongly capable of natural regeneration 
following ch^ar cutting nr burning of the trees when the swamp is filled with 
water. On the oi lier hand, burning during the dry period has generally resulted 
in the complete reversal of natural sncce.ssion. 

The interaction between Pinus longlfolia Koxb. (chir) and its habitat 
ill the Kninaon Hills, M. (». Oiiampion (Indian Forcfttcr, (i.92d), Yo«. 7, 
pp. S, pp. —An ecological study of the chir pine in relation 

to its natural range. cllmaMc and soil preferences, and gi’owth in various tyiies 
of soil at (litTerent elevations indicated that this sp(*cies. f»ii account of its un- 
u.sual characteristics, Is well adapted to the habitat. 

Tlie ‘combination of irregular l»ut heavy seed trops with unusually high 
coi»piclng power tends to insure regeneratiem <lespite the fondness of rodents 
and birds for the seed and the high mortality In first-year seedlings. Young 
trees were observed to be tolerant to heavy shading and capable of making 
an unusually rapid lielght growth under siudi condition.s. Older trees wore 
found resistant to fire and to Inset‘t and fungus enemies. 

Slash disposal in western white pine forests in Idaho, .1. A. TiARSKN and 
W, 0. TiOWDEHMiLK (V. K. Dcpt. Agr., Dept. Vive. 29> {19.V,), pp. figs. 8).-- 
A study of methods of slasli dis]»osal indicated that piling ami burning, 
although an extremely exjiimsive oi)cration, Is far superior to any other treat¬ 
ment. (’’ounts of forest .seedlings naturally arising subsequent to different dis¬ 
posal treatments showed 4,(KH per acre for piled and burned areas, ,‘1,710 for 
sjiring broadcast burned areas, and 1,010 for fall broadcast burned areas. In 
addition, examinations showed that the reproduction on piled and burned forest 
areas contained n much larger pnqmrtion of desirable species. Piling and 
burning not only preser^’ed advance? growth, hut also protected 70 per cent of 
the diilT or humus layer, thus favoring the quickest possible re.stocking of 
valuable evergrc'en si)ecie8. In ans^ver to the suggestion that with increasing 
fire protetiion no slash di-sposnl may be necessary, the authors set forth the 
fact that in the past It has not been possible to prevent the entrance of fires, 
and that fires in untreated areas are extremely devastating and almost impos¬ 
sible to combat. 

Forest Ares In the Intermouiitain region (U. S, Dept, Agr., Mi,w. Circ, 19 
{1924), pp, J6f figs, fi).-—Herein is presented informatbai upon the W'ork of 
the U, 8. D, A. Forest Service In preventing and combating fires in the exten¬ 
sive forests of the intermountain region comprising the whole or parts of 
Idaho, XJtalb Wyoming, Nevada, and Arizona. It Is pointed out that of two 
causes—human carelessness and llghtning—the former is responsible for more 
than half the fires and, being within man's et)ntrol, Is subject to improvement. 
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DISEASES OF PLANTS. 

The status of plant pathology in Porto Blco, M. T. Cook {Jowr, Dept 
Apr, Porto Rico, 7 {192S), No. S, pp. U, fige, *This Is an account of phyto¬ 
pathology in Porto Rico, including a list of recent publications. 

It is stated that 139 publications within the past 25 years deal more or less 
directly with the mycology and plant pathology of Porto Bico. Nearly all of 
these are the result of studies made on the island or of material recently ^l- 
lected thereon. 

[Plant diseases, Ontario] {Ontario Apr. Cot and Empt Farm Ann. Rpt, 
48 {1922), pp. 37-^).—“This summer two diseases were brought to the at¬ 
tention of this department which are apparently new to Ontario, namely, pink 
root of onions and white rot of grapes. Both these diseases appear to be of 
considerable economic importance. . . . 

“ The symptoms of pink root [Fusarium maUi] as observed in Ontario are 
dwarfing and lack of vigor of the growing tops and a dying and drying up of 
the roots, which usually show a faint, though fairly distinct, pink coloration.” 

White rot of grapes was first observed in a vineyard near Winona, Ontario, 
and later near St Catharines. Observations show that it may cause very 
serious damage to certain commercial varieties of grapes. 

Grape white rot is easily mistaken for black rot, though careful observation 
soon makes apparent the distinctive symptoms. The most striking character 
is the wilting of the berries, which at first show no sign of discoloratibn, rot¬ 
ting, or fungus parasite. One year's experiments would indicate tha^ white 
rot, even on very susceptible varieties, is readily prevented by spraying with 
Bordeaux mixture as recommended for black rot. 

Investigation during the year included cooperative experiments in weed 
^adication, potato disease investigation in cooperation with agricultural rep¬ 
resentatives, plat experiments with potato diseases, spraying and dusting ex¬ 
periments in the control of late blight of celery, field experiments to test the 
dry formaldehyde treatment for the prevention of oat smut, experiments in the 
control of pod spot or anthracnose of beans, experiments in the prevention of 
Hhizoctonia or black scurf of potatoes, and investigations regarding the humid¬ 
ity of commercial greenhouses and its effect upon the prevalence of diseases of 
greenhouse plants. This work is in part outlined. 

Two diseases new to Ontario, J. E. Howirr {Bci. Apr,, S {1928), No. 5, p. 
i89).—The diseases are an onion pink root {Fusarium malli) and a grape 
white rot {CoMothpr^um diplodieUa). 

[Report of the plant pathologist, Bermnda, for the periods Jnne 10 to 
December 81, 1921, and Jannary 1 to May 81, 1922], H. H. WHrnoBL 
{Bermuda Bd. and Aept Apr. Rpt$. 1921, pp. 80-44; 1922, pp. 23-^9).--The 
first of these reports deals with collections during 1921 of plant pathogenes, 
special investigations, instructions, and other activities and plans, with general 
and ig»ecific accounts of diseases of plants. The second is on the same genml 
plan, 

[Fhytopathologieal contribntionsl, L. Savastano {R. Btaz. 8per. Aprumip, 
e Fruttio. Aeireale, Bol U922), pp. I14h flp. i).—These bulletins; In 

CH>ntiiiuation of the bulletin series previously indicated (E. S. E., 47, pp. 
848, SS^), record bri^y information relating to insecticides, fungicides, root 
witches’ broom in certain citrus species, and brusone in the Japunese medlar. 

^ 1^^ and pests of cultivated plants in the Dutch SSast httOMi is 
lil21k {trans. title], C. J. J. van Haxx (JPept Im4b., Niiv. m ManM IDmteih 
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Ectst Indies], Meded. In$t Plantensiektm, No, 58 {192S), pp, 42 ),—Owing to 
the fact that the monsoon brought less rainfall than in most years, this report 
shows some differences In virulence of the various diseases of plants, as p^ 
viously reported (E. S. K., 50, p. 548)« 

The mosaic situation, P. P. McWhokteb {Philippine Apr,, 12 {1925), No, 2, 
pp, 93-^95 ),—This paper is a somewhat popular presentation (in the form of 
a review of recent work) on the subject of mosaic, which is treated as showing 
a bean and clover type and a tomato and potato (leaf roll) type. The views 
of Nelson (E, S. R., 48, p. 644), supported by those of Brandes (E. S. R., 49, 
p. 47), are cited as requiring corroboration but as presenting the first tangible 
cause of mosaic. 

Insect carriers of Biplodia in storage-rots, V. M. Sj^bmiento {Philippine 
Apr,, 12 {1923), No. 2, pp, 77-91 ).—This work was applied to the transmission 
of Diplodla on various root crops, such as cassava, gabl (taro), sweet potato, 
and citrus fruits. It was found that the spores of the fungus are disseminated 
in different ways, insects representing 10 families acting as carriers. 

Insects as disseminators of plant diseases {Phytopaiholopy, 12 {1922), No. 
5, pp. 225-240 ).—^This is a series of palmers presented at a joint meeting of the 
American Phytopathological Society and the American Association of Eco¬ 
nomic Entomologists, in which F. V. Rand reviews the Results of Past Inves¬ 
tigations; E. D. Ball discusses the Systematic Relations of Carriers, devoting 
attention especially to the Insect trnnsinission of curly top of sugar beets 
and potato hopperbum; L. Caesar summarizes the present state of Ck)ntrol 
Problems; and M. W. Gardner points out some Urgent Problems of the Future. 

The relation of soil moisture and soil temperature to bunt infection in 
wheat, C W. Huegerford {Phytopaiholopy, 12 {1922), No. 7, pp. 337-352, ftps. 
5 ).—Attention Is called to soil Infestation with spores of Tilletia tritici in the 
Pacific Northwest which were blown from threshing machines. These spores 
readily Infect the wheat crop under favoro!>le conditions. Preliminary experi¬ 
ments have shown that the spores in the soli lose their power to infect, rather 
rapidly when the soil is moist and is cultivated frequently. 

The growth of the wheat scab organism in relation to hydrogen-ion 
concentration, J. MacInnes {Phytopaiholopy, 12 {1922), No. 6, pp. 290-294^ 
fip, 1 ),—^A study of the H-ion concentration relations of a strain of Fusarlum 
isolated from scabby wheat is reported, and its range is compared with the 
same factors for a number of other species of fungi and bacteria. The strain 
under observation had a range from pH 3 to pH 11.7. 

Some experiments with adxnkl-bean mosaic, T. Matsumoto {Phytopathol- 
opy, 12 {1922), No, 6, pp. 295-297, flps. 2).—The author briefly describes the 
anatomical structures of the leaves of adzuki beans {Phaseolus radiatue) at¬ 
tacked by mosaic disease, and he also points out the varietal difference in 
susceptibility to this disease. 

Fusaria of corn, C. D. Sherbakopf (Ah». in Phytopaiholopy, 12 {1922), No, 
5, p, 951),—The author claims that his studies of Fusaria associated with corn 
seed show that there are several species more or less commonly Isolated from 
the seed, some of which resemble each other in their appearance on cultures 
ordinarily used In similar work. It is suggested that there are probably 
differences in the pathogenicity of the different species. 

•• Mosaic disease of com in Ai^ansas, R, H. Rosen {Abs, in Phyto* 
pathology, 12 (1922), No. 5, p, 959),—The mosaic disease of com Is said to have 
been noted for two succesive years in the northeastern part of the State. Com¬ 
paratively few plants were found attacked, but badly diseased ones were very 
much stunted, due principally to a shortening of the upper internodes. The 
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plants showed chlorotic spots and stripes In great profusion and contained a 
compact group of shortened leaf blades, presenting a rosette appearance, at 
the top of the plants. 

The Ascochyta blight of cotton, .T. A. ELUorr {Ahn. in Ph\ftopaihologyt 12 
(1922), No, 5, p. 250 ),—A blight of cotton attributed to A, gosaypii was re¬ 
ported in west-central Arkansas in 1920 and 1921, 

Recent studies of Texas root rot of cotton, J. J. Taubenhatjs (Aha, in 
Phytopathology, 12 {1922), No, 5, p. 250 ),—Studies are reported on the life 
history of Osonium omnivorum as it affects cotton. It was found that*the 
fungus does not live over in the soil but rcMjuires living roots, such as those of 
cotton plants, wild morning-glory, castor bean, etc. Successful Inoculations, 
using O. omnivorum, for infection of healthy cotton plants are reported for the 
first time. 

The principal pests and diseases of potato [trans. title], E. Marchal and 
li. llAYNf: (Min. Apr. iHclginm] Ari,a aux Vutf., No. 21 (1925), pp. 19, pla. 6 ).— 
Statistical data are given regarding the importance, in Belgium, of potato 
culture, as introductory to a brief systematic account of the principal i)ests and 
diseases of potato. 

The cooperative potato spraying project: Report for 1921, G. It. Bisiiy, 
E. E. Ci*A.YTON, W. H. Martin, .T. T. Rosa, .tr., and E. A. Stokuyk (Phytopathol¬ 
ogy, 12 (1922), No. 5, pp. 2il-24S ).—Supplementing a previous account (E. S. 
R., 48, p. 646), reports are given of spraying experiments carried on in Manitoba, 
Ohio, New Jersey, IMissouri, Kansas, eastern Canada, Pennsylvania, West 
Virginia, Kentucky, Indiana, British Columbia, and Arizona. From results 
obtained this season it would appear that Ohio and Manitoba should be added 
as regions where the use of Bordeaux mixture for potatoes is profitable. The 
supplementary data given for New Jersey, West Virginia, Pennsylvania, and 
possibly other localities, indicate further the value of spraying. In the States 
of Kansas and Missouri the value of Bordeaux mixture of ordinary strength is 
.said to be questionable. 

Potato seed treatment tests in Manitoba, (J. R. Bisby, J. F. Highaai, and 
H. Groh (Soi. Agr„ 3 (1923), No. 6, pp. 219-221 ).—Ilhizoctonia is said to be 
exceedingly common on potatoes in Manitoba, due largely, It is supposed, to 
soil temperatures. 

During 1920 Beauty of Hebron potatoes treated with solutions of mercuric 
chlorid, formaldehyde, and copper sulphate showed good results as regards scab, 
hut poor results as regards black scurf. A reduplicated series of treatments 
during 1921 showed that the limiting factor as regards black scurf was the date 
of digging. Black scurf developed rapidly on the tubers, apparently beginning 
about the middle of August and reaching a maximum about September D. Cop¬ 
per sulphate is not afife for treating in the spring. Copper dissolved In any but 
the purest water is precipitated out, and the strength of the solution Is there¬ 
fore uncertain. During 1922 black scurf could not be avoided by late planting, 
since the date of planting at which reduction in black scurf became evident was 
too late to be practicable. 

The results of three years’ test at Winnipeg show that sclerotia of Uhizoc- 
tonia developed in about as great numbers on tlie progeny of treated as of 
untreated tubers. Tubers dug oarly (the latter part of August) showed fewer 
sclerotia than those dug later. Black scurf could not be practicably avoided 
during 1922 by late planting. Seed treatment was found to reduce scab for the 
years In which counts were made. A slight increase in yield was pbtaiued 
ffpm treating scarfed tubers with formaldehyde or corrosive sublimate. 
si^l^hate was not found to be dependable or safe for seed treatment 
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Manitoba potato growers may be able to avoid some of the loss from potato 
black scurf by digging early. Seed treatment was valuable for scab at Win¬ 
nipeg and might have reduced black scurf in certain other areas or In other 
soils. The treatment of seed tubers, If unsprouted, Is a sound sanitary meas¬ 
ure applicable at least to the plats grown for seed, but soil infestation with 
Rhizoctonia under Manitoba conditions is such as to render the tubers ex¬ 
tremely liable to considerable infection with black scurf, an infection which 
can not be avoided by seed treatment. While good yields are obtained in the 
Province In spite of Rldzoctouia, black scurf makes the <?ertlfication of potatoes 
rather difficult. 

Rhizoctonia solan! as a potato-tuber rot fungus, M. Shai*ova!>ov {Phyto¬ 
pathology, 12 (1922), \o. 7, pp. pi 1). —As n result of inoculation ex- 

I)eriment8 as well as field observations the author has been led to conclude 
that R. solani is an important causative agent in bringing about the jelly 
type of decay of elongated stem ends of Burbank and Netted (lem potatoes in 
the West. 

StippkNstreak disease of potato, I>. Atanasoff {Meded laudhonwhoogeHvh. 
[Muffrniagon]. 2i (1922), \o. Jt, pp. 22, pin. .')i.--The obje(‘t of this pjif^er is to 
describe the potaP) stipple-streak disease, presenting relevant information 
gained during the previous two seasons, but largely igiun-ing aecoiints of dis- 
ea.ses ])robal)ly related more or less to stipide-streak. Tliis ac(*ouiit is in 
English, with a summary in Dutcli. 

A study Into the literature on stipple-streak and related diseases of 
potato, 1). Atanasofi {^fv(1cd. Landhouwhoogench. [^yagct^^ng(n], 20 (1922), 
Xo. /, pp. 52). —A review' of the literature of iK)tato diseases has convinml the 
author that the disease recently described as new under the name “streak ' 
is in reality one of the oldest, if not the oldest, of potato diseases: that many 
l»resent-day eon<‘eptlons regarding tlie relation of leaf roll and mosaie <iiseas(* 
to the curl, frisolf^e, and Kriluselkrankbeft of earlier days are entirely un¬ 
founded ; and that ignorance of the older literatinv of the sul)Jects has caused 
waste, needlessly, of much time and money in research. 

The object of the present paper is t«» bring together and review' in concise 
form the entire available literature c»n this group of diseases, the related con¬ 
tributions covering all the runniiig-<»ut diseases from 1775 to 1900, but dealing 
only with that on streak (or, l)etter, stipple-streak) since 1900. 

The relation of tlie water pores and stomuta of the potato leaf to the 
early stages and advance of tiphurii, H. F. I.vTArAN (Phytopathology, 12 
(1922), Xo, 7, pp, figs. 15), —A form of tipbiirn of potatoes is described 

which is said to l)e distinct from hopperburn due to attacks of leafhoppers. 
This form of tlpburn is said to he associated with hot, dry weather and clear, 
bright sunshine. It l>egin8 with hydalhodes, and its further spread on the 
leaf Is said to he due to the direct action of sunlight leading to a plasmolysls 
of the leaf cells. 

The gwabo *’ disease of paddy, E. Thompstone and A. M. Sawyer 
(Iturma Dept Ayr, Bill 10 (1920), pp. 12). —This ac(*ount of paddy gwabo 
(empty husk) summarizes information regarding this condition as obtained 
before 1919 and presents In tabular detail, w^lth discussion, tlie results of in¬ 
vestigation daring the season 1919-fiO. 

This season was very favorable to the study of gw^abo, as the trouble was 
unusually prevalent, appearing in every variety and planting of paddy. A 
careful estimate placed the average loss over the area studied at 19.87 per 
cent, with a total range of 1.5 to 51 per cent 
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As regards the causation of the trouble, practically only two probable agents 
were found. These were the paddy stem borer, the larva of a moth (Nohoetto* 
bins hipunctifer) f and a eoil fungus (Bclerotium oryzae) of the Rhizoctonla 
group associated with obscure symptoms and dispersed over practically all 
of the rice-growing areas in India. Climatic bearings require further in¬ 
vestigation. 

Sugar cane matizado [trans. title], R. H. Obey {Rev, Azucarera y Agr„ 1 
{ld21)y Nob, 6, pp, ISiS-lS4; 7, pp. 157-160), —^A somewhat detailed account is 
given of sugar cane mottling since its first appearance in Cuba in 1914. 

Field and storage diseases of the sweet potato and their control, L. L. 
Hasteb (Abs, in Phytopathology, 12 {1922), No, 5, p, 251), —The author divides 
the diseases of the sweet potato Into three groups: (1) Diseases of the leaves, 
(2) diseases of the root and stem, and (3) storage rots. It is claimed that for 
the first group no remedial measures are needed. For the control of diseases 
of the second group care should be given to seed selection, seed disinfection, 
the preparation of the hotbed, and crop rotation. For the control of storage 
rots it is suggested that the sweet potato should be dug Just preceding frost, 
handled carefully, and placed in dry storage at a temperature of about 50 to 
55® F. 

Three years sweet potato certification work in Arkansas, G. G. Beckeb 
{Abs, in Phytopathology, 12 {1922), No, 5, p, 252), — A brief account is given of 
work carried on by the Arkansas State Plant Board in the certification of sweet 
potato seed and slips. 

A study in disease susceptibility, B. T. Dickson {Sci, Agr„ S {1928), No, 9, 
p, 807, fig, 1), —^Tobacco plants Inocmlated for the study of mosaic in October, 
1922, developed the usual symptoms until November 27, on wliich day there ap¬ 
peared, on several lower leaves of the mosaic plants, small spots, at first water- 
soaked and about pinhead size rapidly turning brown to almost white, and 
showing in some instances zonation and coalescence. The disease spread 
slowly, due to spraying and splashing. In spite of continued attempts at pro¬ 
ducing infection, no lesion occurred on any healthy plants. Cultures gave 
only a micrococcus, though wildfire was at first suspected. Study of the disease 
was continued by the author in connection with T. G. Major. 

Recent advances in spraying, W. A. Ruth and V. W. Keixt {111, State 
Hort, Soe, Trans,, n, ser,, 56 (1922), pp. 90-103, pi. i).—-The present paper 
deals largely with detailed studies of phenomena involved in the application 
of common sprays, for the most part not from the standpoint of control but of 
the process of application. 

On account of the large number of surfaces and sprays to be tested most of 
these studies wer% carried out in the laboratory, using an atomizer in prefer¬ 
ence to a larger sprayer. An especial cause for haste was the fact, discovered 
soon after starting the work, that the surfaces changed rapidly, in some cases 
markedly In a we^ or 10 days, in their behavior toward the sprays. The gen¬ 
eral conclusions were checked up in the field with a power machine, whidi was 
as far as the actual orchard work could be carried. 

In condusion, It may be said that varietal differences in surfaces exist 
that the surface changes throughout the season in its ease of covering and in 
the effect which casein lime will produce. Though this is not a cure for all 
diseases, it should prove useful in many ways after the method of using it haa 
iben worked out in detail, 

/ Another recent development of supposed importance is the Introductii^ of 
w^ttable sulphur, which i# made by adding a wetting aifcent (oasein limn) to 
sull^iir which has been very finely ground The wetting agent pot oifiy 
ahies wetting but tends to keep the sulphur in suapeusion, Oontiiiued igtta* 
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Uott is, however, necessary, since the sulphur can not be sufficiently finely 
^Tounrl to stay in suspension otherwise even with the casein lime. Probably 
no more lime should be used than is necessary to dissolve the casein (about 
twice its dry weight). There are very good reasons for thinking that lime 
sometimes causes injury, for example by increasing the drop of fruit A very 
little casein lime will produce a surprising result in promoting wetting. 

Besttlts of field experiments in spraying for 1922, F. W. Newton (III, 
Slate Hort, Boc. Trans., n, ser., 56 (1922), pp. 128-JS9 ),—^Field experiments in 
spraying during 1922 were conducted at Olney in Richland County and Hill- 
view in Greene County. The experiments were identical as regards the objects 
in view, namely, a comparison of lime sulphur having different dilutions, u 
comparison of Bordeaux and lime sulphur in a spray schedule as against lime 
sulphur throughout in a spray schedule, a comparison of dry lime sulphur with 
liquid lime sulphur and Bordeaux, a similar comparison of soluble sulphur com¬ 
bined with calcium arsenate, the fungicidal value of lead arsenate, and the effect 
of the use of casein as a spreader. Th^ tests and their results are given in 
descriptive and tabular detail, with discussion. 

The results as regards codling moth and blotch control were indefinite, and 
the conclusions reached relate mainly to scab control and injury to fruit and 
foliage. Lime sulphur applied at the rate of 1:40 gave the minimum amount 
of russet and foliage injury with the exception of weak lime sulphur. Scab 
control was good. On the plats receiving Bordeaux for the cluster bud sprays 
and lime sulphur for the subsequent sprays the percentage of scab control was 
among the highest. The conclusion from this year’s work with Bordeaux 
mixture confirms the results of former years that Bordeaux is advisable for 
tlje cluster bud spray, but that on account of its russeting effect It Is more 
advisable to use lime sulphur during the earlier cooler part of the season and 
Bordeaux during the later and hotter portion. 

Reports are made also on commercial prei>arations. Dry lime sulphur pro¬ 
duced little or no foliage injury. Slight russeting was produced on Ben Davis 
and Jonathan, but not on Klnnalnls, Dry lime sulphur appears to be Inferior 
to tlie liquid form as a fungicide, but it is considered worthy of further tests on 
account of Its favorable effects on fruit and foliage. 

Soluble sulphur and calcium arsenate together appear to be inferior to liquid 
lime sulphur or Bordeaux but as good as dry lime sulphur. Severe foliage 
injury occurred, especially around the edge of the leaves, but on accoimt of the 
high finish which this spray gives the fruit it is recommended for further test. 

The fungicidal value of lead arsenate appears to be higher in recent than in 
former tests. The average control of scab during 1022 for lead arsenate alone 
was 56 per cent and for Bordeaux lead arsenate as the cluster bud spray and 
lead arsenate thereafter 65.4 per cent The foliage on these plats was heavy 
and green, with no burning. Russeting was very slight Apparently lead 
arsenate must be combined with Bordeaux or lime sulphur if the maximum 
amount of protection is to be had from its use. The spreader used with Bor¬ 
deaux increased but slightly its ability to spread. Probably this lessening 
effect of spreader was due to the large amount of lime. The ability of casein 
to spread lead arsenate was less than that with lime sulphur but more marked 
than that with Bordeaux, 

The eontrot of hloteh and scale, W. S. Bbocx (IU. State Hart. Boe, Trans,, 
n, 6$ pp. 4dfi-%f4d).^Thi8 presentation (containing the author^s re¬ 

port, with ensuing discussion) shows, from results running back as far as 1916, 
that as regards blotdh* though no schedules or materials can be depended 
upon to give even approiimately complete control during the first season, either 
Bmdeauk jaiixture or ttme sulphur will give satisfactory results if used fre- 
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quently and heavily. No spray program for the rejuvenation of badly infected 
trees should be attt^nipted without some attention given to soil treatment^ of 
which cultivation and a lil)eral use of sodium nitrate or ammonium sulphate 
would probably be most effective. Another fact which was not even indicated 
in the first two seasons* experimental wwk w’as that heavy applications of lime 
sulphur at winter strength ai)plied at the delayed dormant stage are partially 
effective in reducing the percentage of infection, although their use alone would 
not be considered as ai)proaching control. The Importance of early spraj^ng 
is stressed, as are also pruning, the application of a drenching dormant spray 
of lime sulplmr on the basis of commercial concentrated diluted 1:8, and 
tiiorougiiness of application. The widespread use of oil sprays may, it is 
thought, cause an increase in blotch infection unless an additional spray of 
lime suliihur in the dormant season is given, esi^'clally If further work Indi¬ 
cates the value of a dormant lime-sulphur spray in reducing blotch infection. 

Fungicides, J. W. Eastham {Svi, A{/7\, 3 (J923), No. 5, pp. 190, 191 ).—In a 
communication from Victoria, B. (\, it is stated tliat modifications recently 
developed in standard copiwr fungicides in respect to strengths and times of 
application practically insure control of api)le trt*e anthracnose under almr)sr 
all conditions. Fair tests of the modified Bordeaux mixture containing a large 
excess of lime, which, it is sai<l, has become so popular in Nova Scotia, api»enr 
to show that the good results locally obtained are not likely t(» hold in general 
over a larger area, so that outside Nova Scotia this fungicide is not kkely to 
sui)ersede lime sulphur. Probably the most important innovation (or redis¬ 
covery) is in the method of apidication, which here employ.s the dry material 
in the form of powder. Promising results >vere obtained with dry Bonleanx 
made up with dehydrated copper sulpiiate and known as Sanders’ copper dust, 
though not so good locally as were obtained with liiiuid Bordeaux or liquid 
lime sulphur. So long, however, as a liquid spray is nece.ssary for control of 
sucking insects, dusting will probably remain in a secondary position. 

Sprayings for apple scab, 1021 [trans. title], T. LiNt»FOK.s {MeddeL Cca- 
tralamt. Forsoksv. JordbrukHOmrddet [Sweden], No. 227 {1922), pp. 10, flips. 
3). —CkmiparaJ^ve tests with two commercial sprays against apple scab, Fwte 
cladium dendriiieum {Venttiria dendritica), are detailed. The results are 
given, with a summary of the work in German. 

Brown rot of stone fruit (Jour. Dept. Apr. Victoria, 21 (1923), No. 8, pp. 
489-^93, flga. 4). —In what is sjild to be a copy of the report of A. A. Ham¬ 
mond, an account is given of exi)erimentation to amtrol brown rot of stone 
fruit. Tills work, ^vhich appears to be a continuation of that previously noted 
(E. S. R., 50, p. 552) w^as carried on in two orchards. In the first of thpse 
the outstanding feailure developed was the superiority of lime-sulphur spray 
over Bordeaux mixture as applied to the control of the brown rot fungus 
(Sderotmia frmtitjena), In the second only lime sulphur was used, and the 
best time to spray appeared to be when about 10 per cent of the blooms had 
expanded. If rain threatens, however, it is deemed lietter to defer the first 
application and to spray as soop as the weather becomes suitable. 

Dusting vs. spraying for the control of the curcullo, brown rot, and 
scab of peaches, O. I. Snapp (Ahs. in Phptopathologp, 12 (1922), No, pp* 
250^ 251).—Prom data of two years’ work in Mississippi and one in Oeoriiaf 
author claims that liquid sprays are superior to dust for the control of the 
cYirraUo under heavy infestations, but for brown rot and scab control ^ ^o 
n^thods gave about equal resnlts. 

bacterial spot of peach, J. W. Eoserts and L. Fikbci: (Ifi, 
n. Her., 56 (1922), pp. An account with dl»cnssi<^ 
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of bacterial spot attacklnf peacli^: but affecting also in less degree many of the 
stone fruits, particularly the Japanese plum. Of i>eaeh varieties, the J. H. Hale, 
IQlberta, (Jarman, (Champion, and Waddell appear more susceptlbl<» than do 
Hiley, llelle (Ilelle of Georgia) Fox. Karlj- (Vawford, and Halway, 

Spraying is deemed Inefticient for control. An outline is given chiefly of 
cxi^erimentation during several years on controlling peach-leaf bacterial spot 
by cultural methods looking to Increasing the vigor of the trees. 

The control of root knot, J. A. McClintck^k {Aha. in Ph}/topa1holofty, J2 
it922)t No. o, p. 2;}0). —In connection with exi)erinients to control the root-knot 
nematode through the use of resistant plants, the author reports a seedling 
peach which has been jiroved resistant to this nematode. 

Mosaic and leaf curl (yello^vs) of the cultivated red raspberry, W. H. 
IlANKiN and J. F. Hocicky (Phiftopntholof/y, 12 {1922), No. d, pp. 2o2-2C}J^).— 
This is a detailed account of investigations previously noted (E. S. R., 50, 
p. 751). 

[Grape protection]. A. Sintoni and M. S4>avk (In R. Lahoratorio Aufonomo 
di Chimica Ayrnri^ Fort), AnuuarUt, 1912-1921. Piacenza: Fed. lUiL Vonmrzi 
Agrari, 1922, pp. 101-104). —Kxperlinentafi< n during 1010-1018 with treatments 
c'lnploying reduced percentages of fungicide.«« showed good results. Bordeaux 
mixture Inning 250, 500. and 050 gin., respectively, of c*(»pper sulphate per 
luMioliter of water iiroved to be equal to standard 1 i>er cent Bordeaux. It is 
tlnnight tJuit the 0.5 cent copper strength may lie safely adoptal. 

AVitches* broom in citrus plants [trains, title]* L. Savastano (Ann. R . Sta :. 
Fper. Af/rumie. e Fruftie. Adreale, 0 (1922), pp. 119-124, ids. 6). — In 1914. tlie 
author observed for the first time the disease cjilled seopatvio, or witches’ 
broom, jiffecting In severe form lemon and in much milder form orange trees In 
orchards at Palermo. Five stages of development iire presented. No cure is 
claimed, but severe pruning in 1915 resulted in freedom from the trouble, as 
shown l)y examination seven year.s later. 

Pathogenicity of the olive knot organism on hosts related to the olive, 
(). Smith (Phytopathohmi, 12 (1922), No. d, pp. 271-27S, pis. 2).—Tlie au- 
thor reports having produced typical artithdal knots with ]>ure cultures of the 
olive-knot organism (Pseudomonas savaslanoi) on Adelia and two species of 
Fraxiniis. ln(»culntions on Fhionanthus and Osnianthus did notl^iisually result 
in the vu'oduction of galls <ir knots, yet there afipeared to be a very positive 
pathological effect, esiiecially a stimulation of the growth of tissue followed 
often by a slight necrosis, 

Fasciatlon and prolepsis due to crown gall, E. F. Smith (Phytopathology, 
12 (1922), No. d, pp. 265-270, pis. 5). —Examples of fasciation and jirolepsia in 
the cultivated nasturtium (TropaeoUm majus) due to liacterium tumefaciens 
are figured and described. 

Potential sporidia production per unit in Croiinrtium rihicola, M. W. 

Tayi<oe {Phytopathology, 12 (1922), No. 6, pp. 29S-300, fig. 1). —^Actual counts 
of tel la I columns were made on 08 leaves of 12 si>ecles of Ril>es, and the 
production per unit was determlnetl by idanimeter measurement of the leaves. 

ECONOMIC ZOOLOGY—ENTOMOLOGY. 

Birda and their yoiiiig, T. A. (^owAim (London: Gay d Haneock Ltd., 192S 
pp. VIII+Ul, pU. 44 ).—popular account of birds and their life. The illus' 
trations are by R. Green, 12 platea being in colors. 

Bli^s ef Alabama^ A. H. Howeix (Montgomery: Ala. Dept. Game d Fish 
Ofimt i924f pp. 3S4f pin* 7, figs. .?/).—This work, fssue<l by the Department o? 
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Game and Flshenes of Alabama in cooperation wil^ the U. S. D. A. Bnrean 
of Biological Sniveyt waa undertaken during parts of the years 1908 and 1911- 
1916. A biological survey of Alabama, dealing with the physiography and life 
zones and with the mammals of the State, by the author, has been noted 
(E. S. R., 46, p. 245). In the present work the author deals with the history of 
Alabama ornithology, etc., presents an annotated list of species, a bibliography 
of 10 pages (pp. 368-872), and an index. 

Guide to the birds of Europe and North Africa, R. G. W. Rahsat (Lon¬ 
don; Owmey d Jackam, 102S, pp, X/+355, pi. J).—This work is edited 1>y 
W. E. Clarke, who presents a biographical memoir of the late author. 

Xiist of birds of prey, 1898—11123, with notes on their longevity, S. S. 
Floweb (Egypt Min. Pub, Worka, Zool, Berv., Pub. 37 (1923), pp. 13]+4^). — 
This is based upon observations of nocturnal and diurnal birds of prey received 
at the Giza Zoological Gardens from 1898 to 1923. 

l^rds attacking freshly shoni sheep (Science, 59 (1924), 1529, p. X ).— 

This is an account of observations in California by S. S. Berry, who found that 
magpies would perch on the ruwg) of sheep and peck and tear at the Besh until 
they opened a bole through the thin coating of wool left after shearing and 
then into the body cavity in an endeavor to reach the kidneys. It was observed 
that they usually start on animals showing bad shearing cuts, but with the 
development of the habit the birds became so bold that they would attack 
uninjured animals. A considerable number of attacks extending over a period 
of several years was observed, but the observer is inclined to believe that 
they are sporadic and not Indicative of a general habit on the part of the bird. 

Notes on the longevity and infectivity of hookworm larvae, J. E. Ackkiit 
(Amer. Jour. Myg„ 4 {1924), No. 3, pp. 222-225). —The author found that the 
sheathed hookworm larvae, probably Necator americanus Stiles, lived 18 months 
in a culture of cistern water, the temperatures to which they were exposed 
varying from 45 to 98^ F., with Buctuations between 60 and 85® most of the 
time. 

Experience with the stoll egg counting method in an area lightly in* 
fested with hookworm, N. C. Davis (Amer. Jour. Byg,, 4 {1924) t 2, pp. 
223-23$). —author presents Bgures which indicate that the number of eggs 
per hookworm female per day and the number of eggs per female per gram of 
feces were much greater in the Brazilian locality studied than they were in 
Porto Rico. 

[Economic insects and their control In Illinois] (/II. State Sort. Boo. 
Trane., n. aer., 5$ {1922), pp. 37-48, 106-109, 118, 119, 126-139, 131-176).— 
Papers here prese^ed Include Directions for Making Spray Mixtures (pp. 
37-46); The Peach Borer and Methods of Control, by W. P. Flint and S. CJ. 
Chandler (pp. 46-48)^ A Report of the Scale Situation and the Use of the New 
Government Oil Emulsion In Arkansas, by W. 8 . Perrlne (pp. 106-109); Be* 
cording the Data on 1922 Spraying, by R. A. Simpson (pp. 118, 119); Results 
of Field ExpeHn^to in Spraying for 1922, by F. W. Newton (pp. 12S489), 
noted on page 54if; s&d A New Spray for the San JO 06 Scale, by W. P. Flint 
(pp. 167-175). 

The work by Flint and (BtsBdlmr indicates that it is safe to use pamdldilero- 
taizene under Illhiois conations on any tree more than one year old. PraeU- 
inOIr all of the trees treated wm only one year eld, and no Ininiiy 

mesfl^ed. 

; upon control work with the San Jos 6 scale, it is stalM 

%9^aeres of orchard in IllMW have be^ killed by this pest 
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control In ^ntrol work iHth luWHcatlng oil emulsions, an emulsion made by 
mixing 1 gal of Diamond paraiHn or similar grade of oil with 0.5 gal of water 
in which 1 to 2 Iba of potash fish oil soap had been dissolved and boiling the 
mixture for approximately five minutes has a high killing power, being fully as 
effective as commercial miscible oils. 

[BSconomlc insects in Kansas] {Kang, Univ, 8ci, Bui,, H (19^2), Nos, 1-21, 
pp, 27--171, 21S-298, S15-22S, 393-40S, 51S-387, figs, 555).—Among the papers 
here presented which relate to insects of economic importance are the follow¬ 
ing: The Membracidae of Kansas (Homoptera) (pp. 27-110) and The Genus 
Acinoptenis (Homoptera) (pp. 111-139), both by P. B. I.awson; The Life 
History of the Toad Bug (Heteroptera), by H. B. Hungerford (pp. 143-171); 
OvipoMtors of the Cicadellldae (Homiptera), by P. A, Beadlo (pp. 213-298); 
A Problem in the Relation of Temperature to Rate of Insect Development, by 
P. A. Glenn (pp. 315-323) ; The Larva of a Chironomld (Diptera), by P. W. 
Claassen (pp. 393-405); and Biology and Morphology of Lepyronia quad- 
rangularis (Say) (Homoptera, Cercopidae), by K. Doering (pp. 513-587). 

Report of the Canadian Arctic Expedition 1013—18.-—Volume Hit In* 
sects (Otiaica: Dept. Mines, 1919-1922 pp, 8+JCI+pts, A-L, pp. 29A, figs, 72; 
pp. SB, figs, 4; pp. 90C, figs. 108; pp, 12D, figs. 4; 27E, figs. 11; pp. 5F, pp, S80, 
figs. 4» PP- figs. 28; pp. 58T, pis, €; pp. f/; pp. 61K, figs. 21; pp. lOL ).— 
This consists of reports by specialists on the insects collected in the expedition 
under the command of V. Stefansson. The volume concludes with an account of 
the Insect Life on the Western Arctic Coast of America, by F. Johansen. A 
general index to the volume is included. 

Economic insects In Sweden from 1917 to 1021 [trans. title], O. Lund- 
iiLAU and A. Tullgsen (Meddel. Centralansi. FomSksv. Jordhruksomrddet 
ISwedenJ, No, 249 (192S), pp. 60, fig 1). —Notes are presented upon Insects of 
importance during this five-year period. 

Insect pests of cotton, C. B. Symes {Rhodesia Agi\ Jour., 21 (1924), No, 2, 
pp. 1S6-1S1, pis. 4)> —^These are prellminaiy notes on the Insect enemies of 
cotton in Rhodesia. 

The life history and control of Insects affecting sugar-cane in north 
Queensland, E. Jabvis (Queensland Agr. Jour.. 21 (1924). ^f>s. 1, pp. 28-SS; 
2, pp. 91-97). —This is a suiumarixed account of the more important sugar cane 
insects in north Queensland. 

Insect enemies of the coconut in Brmdl, G. Bondar (Insectos Damninhos 
6 MolesUoB do Coqueirb {Cocos nudfera) no Brasil. Bahia: Insp. Serv. Agron. 
e Met., 1922, pp. 112, figs. 73). —This is an account of the insects attacking 
C. nuoifera in Brasil 

Studies on Blckettsla-like micro-organisms in Insecte, M. Hertig and 
S. B. WoiUAca {Jour. Med. Research, 44 (1924), No. 3, pp. 329-374, pis. 4). — 
The authors report that a survey of the rapidly growing list of microorganisms 
described under the name Rickettsia, Including not only pathogenic forms trans¬ 
mitted by bloodsucking insects but harmless parasites and symbionts of non- 
bioodsucklng insects as well, indicates that this type of drgahiSm is one more 
or less generally distributed throughout the whole group of arthropods. The 
present paper includes a tabular summary of RIekettsia-like organisms in 
arthropods and a list of 41 references to the Uteratuue. 

The hIcdQgjr of the roach, Blatta ortentaMs Linn*, P. Raxt {Acad. Sd. St. 
Louis Trunfin ffS (1924), No. 4* PP* ^7-79, fig. J).—This account of B. orimtaUs 
lududea tahidar data. 

The p€»into«heetle destroyer, PerUlus dandus: A stinkbug enemy of the 
potato^heede, A ir McDAWiXL {MUMgan 8ia. Quart. But., 6 {1924), 1 PP* 
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185, 186 fig, i).—This is a brief popular accountf^of a pentatomid enemy of 
the potato beetle whicli has been known In Mlch^an for the past 20 years as a 
natural enemy of this pest. 

liubrlcating oil emulsion for the control '5f San Jos4 scale, D. Isely 
{Ark. Agr. Col. Ext. Circ. 164 (18^)* PP‘ 4)> —The author calls attention to the 
fact that lubricating oil emulsion is now recognized as the most satisfactory 
spray material for use in the control of San Josf» scale, a 2 per cent solution, 
or 3 gal. of the stock emulsion to 100 gal. of water, l)eing re<*ommended. It Is 
stated that this material offers all that can he desired in efficiency, sinc*e in 
experimental work practically 100 i)er cent of the scales hit were killed. In 
contrast with lime .sulphur, wliich Is most effective only in early spring, It may 
l)e used at almost any time during thi||dorniant season when the weather is 
warm enough to permit spraying without reduced efficiency. 

“ The fact that oil emulsion is not caustic, as is lime sulphur, takes away 
much of the disagreeableness whkh accomimnies dormant spraying. At present 
the cost is about onedialf as great as that of lime sulphur, which is the cheapest 
of the other insecticides used for the control of scale.’* 

Spraying for oyster-shell scale. It. A. (\)()lky, J. U. I’arkkk, and W. S. 
Regan (Montana 8fn. Cirr. 124 {182)), pp. 15, fign. 4 )>—Experimental spraying 
for oj^ster-shell scale in the Bitter Root Valley of aiontaim during a period of 
seven years has shown lime sulphur, linseed oil emulsion, and I>ornioll to l>e 
Ihe most promising material.s. The program which has been found to l)e tlie 
most effectiv’e consists in three appIication.s of lime sulpliur as follows:^ 

Delayed dormant spray. Just bef<»re the leaf buds open (not later than when 
the buds show 0.25 p) O.f) in. green), at a strength of 1 to 1) (20 gal. of 2S'’ B. 
lime sulphur to the 200~gal. tank). When the blos.soin buds show pink, and 
again when the petals are falling, spray with a strength of 1 to 24 (8 gal. of 28® 
B. lime sulphur to the 200-gal. tank). If the c(Klling moth is present, ar.senate 
of lead at the rate of 6 lbs. to the 20()-gal. tank .should be added to the lime 
sulphur mixture applied wdien the ijetals are falling. If the fruit-tree leaf-roller 
is present, Dormoll at a strength of 1 to 11.5 (10 gal. to the 200-gal. tank) or ^ 
some other equally good oil spray should be substituted for lime sulphur In 
the delayed dormant spray. 

Contribution to the biology of the lK>dy louse (Pediculus corporis de 
6eer-ve.stimenti Nitzsch) [trans. title], A. Hase {Flugavhr. Deut. Ge9€U. 
Angmc. Ent.. No. 1 (1^15), pp. figs. 47)- —This report of inve-stigatlons 

of the life history and bionomics this parasite has been previously noted from 
another source (E, S. R., 35, p. 1^1) 

Gipsy moth fbntrol work (N. Y. State Comteix. Comn. Ann. Rpt., IS (19SS), 
pp. 158-‘169, pi. lt*figs. 6). —An account is given of a conference of representa* 
fives of the U. S. Canadian Deparfments of Agriculture, the New England 
States, New York, and 'New Jersey at Albany In November, 1922, The con¬ 
ferees are said to have been unanimously In favor of establishing a barrier 
zone in an attempt to prevent the further w^estward spread of the gipsy moth, 
the proposed '0 consist of a strip of varying width with relatively little 
woodland extending along the Harlem, Hudson, and Champlain Valleys from 
t/ong Island Sound to the Canadian border. 

In investigations of spread by wind pf newly hatched caterpillars pf the 
gipsy moth, a study svas made of wind or air currents, In the course of 
nimrly 7,000 hydrogen*inffated toy balloons were released from 11 stations in 
4 States, between May 11 and June 8, of which 422, or moire per 

the tags attached to the balloons were returned. A map shoiylp| Jbe 
distribution in 1923 and the polntsjff recovery of tags from 
lldhsjs attached. / ' 
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Hypomomeiitii inallnelNtjBell* its parasites in the region of afttlnais« 
France, in 192S [trans. tltl^ L. Gaumont (Bev, Path, V4g, et En$, Affr,, 10 
(1928), No, pp, 820-^Sl, flffB, 5). — ^Tbe parasites of H, maltnella observed by 
ttie author Indade Pimpla eaniiMnator Fab«, PtertmalUB variaWiB Rate., Tetra^ 
Biiohvi croBBinervU Thoms., and AgenioBpiB fuBdcoUiB Dalm. 

The plmin moth (Argyresthia pnutiella L.) in Sweden and Its control 
[trans. title], O. LitnohxalD {Meddel, CentralanBt PdrsdkBP, JordbruJcBomrddet 
ISmdenh No, 247 (1928), pp. 26, fipB, fd).—This is a general account of A. 
prunieUa, which occurs commonly and is often very injurious in southern and 
central Sweden. The paper inciudes a list of 27 references to the literature 
cited. 

Control of the sugar cane moth t|nrer, T. E. Holloway and W. E. Haley 
(Facts About Sugar, 18 (1924)* No, 18* pp. 418* 419).—In this paper agents of 
the U. S. D. A. Bureau of Entomology present suggestions for control of the 
pest. 

The spmce bndworm situation in New Brunswick, F. C. OtAioHEAO (New 
Brumwick Orown Land Dept. Ann. Rpt* 62 (1922)* pp. 82-84* fio 1).—This is 
a discussion of the status of the spruce budworm based upon investigations 
conducted by the entomological branch of the Dominion Department of Agricul¬ 
ture in cooperation with the Crown Lands Department 

The fmit*tree leaf •roller, Oacoeda argyrospila Walk., and Its control in 
British Columbia, E. P. Venables (Canada Dept. Agr.* Ent. Branch Circ. 10 
(1924)* pp. 4* fig9. 4)> —^This is a summary of information of the life history 
and habits of this pest and means for its control in the Okanagan Valley, where 
It came into prominence In 1922. 

« Codling worm life history for Ohio and the spraying program, H. A. 

► OossABD (Ohio state Hort, Soc, Proc. 56 (1928)* pp. 60-87). —^Thls is a practical 
summary of information. 

The pickle worm and its control, K. C. Suixivan (UiBBouri Sta. Circ, 122 
{1924)* pp. 4* fi06. 2), —^This is a brief practical summary of information on 
Diaphania nitidaliB (Cramer). 

The bionomics of the white coffee*leaf miner, Lencoptera colfeella 
Oudr., In Kenya Colony (Lepidoptera, Lyonettidae), H. E. Box (Bui Eni. 
RcBearch* 14 (1928)* No, 2, pp, 188-145, ftgB. P).—This report of the author’s 
studies includes a bibliography of 85 titles. 

The house dy and how to suppress i% L. O. Howakd and F. C. Bishopp 
iU. a. Dept, Agr,* FarmerB^ Bui. 14O8 (1924)* PP- 11+17* flgs. 9),—This is a 
revision of and supersedes Farmers’ Bullettn 8^, previously noted (B. S. R., 
38, p. 00). ** 

The Mediterranean fruit dy (Ceratitls capitata Wied#, Q. QtUNN (Jour. 
Dept. Agr. Bo. Auet-, 27 (1924)* No. 9* pp. 852-855* ftgB- 6) —This Is a brief 
account of C. oapUata* recent outbreaks of which have occurred In orchacds 
in Victoria and ^ew South Wales. 

Further observations on the prevalence and habits of OscindUa frit, 
Linn.» N. OuNJAm (Ann. Appl BM.* 11 (1924)* No, 1* p0. fJHf2* 1(99. 8).—In 
contlnuaticn of observations previously noted (E. S. R., 47, p. ®58), the author 
reports upon Uie prevalence of 0. frit In the field from 1019 to 1922. 

Investtgidiloiii of the Japanese Meloloiitiildaet^ll [trans. title], Y. Kxi- 
BiMA end E. KxsrosHXTA (Jfokksl4!b imp. Vniv,, Cm Agr.* Ewpi. ForeBtB Be- 
•flan* a*a^ t mm). So. t. pp. t«]+Wa+T, l«». r. u*. IS).—Thl, part 

of a imiNn tb» beatlM of Japan Indadaa deacrlptiOnB of 28 

(vadea aav to aetoncet ,i*ecMi!o their distrlbatlon, etc. The first part ei ihe 
. TM8-M —S 
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work ^ in wMcR control measures are considered, is 1)^ Y. Niijima, K. Kusunoki, 
and Y, Tomimoto. « . 

The two^coloiired coconut leaf beetle (Plesispa relchei Ohap.)^ G. H. 
CoBBisTT (Fed. Malay Btatea Dept Agr, Bui 34 pp. 20^ pU, 3).—This is 

a report of studies of a chrysomelld which is an important pest of the coconut 
palm in Malaya. Much of the data relating to its biology is presented in 
tabular form. 

The Mexican bean beetle in the East, N. F. Howard (17. 8 . Dept. Agr., 
Farmers' Bui U07 ilB24). pp. II+H, figs. JO).—-This is a summary of in> 
formation on the Mexican bean beetle and means for its control in the eastern 
United States. 

Injury to flre-killed lumber in New Brunswick by the softwood borer, 

.T. D. Tothill (New Brunswick Croxm Land Dept Ann. Rpt.y 33 (1923), pp. 66, 
87). —^This is an account of the injury caused by Monohamnms scuteUatus, 
which follows fires occurring in May, June, or July. 

Wood borers damaging timber in Australia, T. O. Koughley and M. B. 
Welch ([N. 8 . Wales] Technol Mus. Bui. 8 (1923), pp. 27, figs. 18). —In this 
paper particular attention is given to borers which attack seasoned and sea¬ 
soning timbers. 

The coffee-berry borer (Stephanoderes hampei Ferrari = coifeae Hage- 
dom )9 If n [trans. title], S. Leefmans (Dept. Landh., Nijv. en Handel [Dutch 
Hast Indies], Meded, Inst Plantenziekten, No. 57 (1923), pp. 94; 62 (1924)t 
pp. 99, pis. 5). —^The first paper deals with the life history and ecology of this 
pest and the second with control measures. English summaries accompany the 
two papers, and a list of 18 references to the literature is included in the 
second. An account of this insect, by Boepke, has been noted (B. S. R., 45, 
p. 559). 

The strawberry-root weevil (Brachyrhinus ovatus Uinn.) (Brit Colurn- 
bia Dept Agr., Hort. Branch Circ. 33, rev. ed. (1924)f PP- l^f figs. 5).—This 
revision of the circular previously noted (B. S. B., 46, p. 159) has been pre¬ 
pared by W. Downes. 

Plantain root beetle borer (Cosmopolites sordidus Germar), N. K. 
Jabdine (Ceylon Dept. Agr. Yearbook, 1924, PP- 55-58, pi J).— An account of 
the banana root-borer, which is increasing in importance and is a menace to 
plantain in Ceylon. 

The boll weevil: Approved and recommended method for combating 
the boll weevil for 1924 and facts relative to the boll weeviTs life history, 
0. B. Sanborn and 0. Brigos (Okla. Agr. Col Ext. Giro. 193 [JPI^J], pp. 8 ). — 
This is a summary of important measures for boll-weevil control as endorsed 
by the Oklahoma Stoeriment Station. 

The banana weera torer, J. L. Fboqoatt (Queensland Agr. Jour., 21 (1924), 
No» 4f PP- 275, 276). —^An account is given of investigations conducted by the 
author in Queensland, where breeding is continuous throughout the year with 
two main breeding periods, one in spring, the other in the fail. 

The plum cwofilih^oa peaches in North Carolina: Its life history and 
control, R. W. IAy and J. B. Gill (N. €. Dept. Agr. Bui., 192S, Mar., pp^ 23, 
figs, d).—This Is a report of studies of the life history and habits of the plum 
curculio by the sehior author, assisted by J. F. Tarlton^ at Aberdeen, during 
the season of 192^ and of Held experiments in dusting and i^raying conducted 
by the authors cooperatively, the former representing the North Carolina 
Dpl^Ment of Agdculture and the lat^ the U. S. P. A. Burean of Bnt^miology. 

^ fi^okkaide imp; Unlv., col Agr., Ekpt ForeM Hesoarch Bul.J, X917. No, 5. 
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The spraying schedule recommended Includes four applications as follows: 
(1) Immediately after the petals fall, using 1 lb. of powdered arsenate of 
lead, plus lime water In which 3 lbs. of good stone lime has been slaked, to 
each 60 gal. of water, (2) when the calyxes or shucks are shedding, which Is 
about 10 days after the falling of the petals, using the same spray as for the 
first application, (8) 2 weeks after the second application or about 4 weeks 
after the petals have fallen, using 1 lb. of powdered arsenate of lead with 
each 60 gal. of 8-8-50 self-boiled lime sulphur, and (4) about 4 weeks before 
each variety Is due to ripen, using the same spray as recommended for the 
third application. Varieties ripening previous to the Carman should receive 
three applications of dust or spray, which are to be made at the times recom¬ 
mended in the schedules for the first, second, and fourth treatments. 

Where dusting is followed, the 80-6-15 mixture, composed of 80 per cent 
sulphur, 5 per cent arsenate of lead, and 15 per cent hydrated lime, is recom¬ 
mended. ** The applications should be made at the same times that the spray 
applications are recommended, the same dusting formula being used for all 
dust applications.” 

Alfalfa weevil and Its control in Idaho, C. WakeIland {Idaho 8ta, Cire, 
34 {1924) j pp. S-11). —This general account of the alfalfa weevil consists of 
descriptions of its several stages, an account of its feeding habits and injury, 
cultural aids to weevil control, cultural abuse, and control methods, including 
brush dragging, early cutting, pasturing witli sheep, and spraying. It is 
shown that in extensive work the past four years the cost of spraying an acre 
twice, or the cost per acre per year, aniountt^cl to $1.02, which resulted in a 
net saving per acre from spraying of $7.72. 

Apiculture, I, II [trans. title], E. Zandeb {Flugschr, Dent, Gesell. Angew, 
Ent,j Nos, 5 (7^17), pp, 40, figs, 28; 6 {1922), pp, 47, figs. 36), —Part I of this 
work deals with the beehive and rearing of bee,s and Part II with the rearing 
and care of queen bees. 

Report of the Dominion apiarist, C. B. Goodkrham {Canada Farms, 
Bee Div, Rpt., 1923, pp. 24, fiffs. 9), —^The details of work with bees In 1923 are 
presented. The experimental work included studies of bees as agents In cross¬ 
pollination, a foundation experiment, swarm control, breeding experiments, a 
comparison between Jumbo and Langstroth hives, wintering two queens in 
one hive, aluminum combs, and wintering at Ottawa during 1922-23 and 
1923-24. 

How to succeed with bees, E. W. Atkins and K. Hawkins {Madison, Wis,: 
Authors, 1924, PP* fi9^* 93). —This is a practical account of beekeeping. 

On the genera of the ichneumon flies of the tribe Paniscini Ashmead, 
with descriptions and discussion of related genera and species, R. A. 
CXTSHMAK (U. 8, Natl. Mus. Proc., 64 (1924), Art. 20, pp. 48, flg^- 7).—This is a 
review of the genera of the tribe Paniscini, in which 3 genera are erected and 
38 forms described as new to science. 

Chalois femorata Panz., a new hymenopterous parasite of the chrysalis 
of Fierts brassicae L. [trans. title], A. PAmnoT {Rev. Path. V^g, et Ent. Agr., 
10 {1923), No. 4, pp. The author reports that parasites of the pupal 

stage of the cabbage butterfly, which caused considerable injury, were par¬ 
ticularly abundant during 1923. Two species were reared, one the well-known 
PteromtOus puparum. The other, though not previously recorded as a parasite 
of pierlds, is thought to be C. femorata. 

Apples attacked by the larvae of the dock sawfly (Ametastegia (Taxo- 
nus) glabrata FalMn), F. R. PfirrHEBnarDOB {Ann. Appl. Biol., 11 (1924), No. 
It pp* 24-30, figs. 3).—The author reports that the larva of A. glalrata, which 
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is a leaf feeder usually found on docks and polygonums, injured apples in Bast 
Norfolk by boring small boles into the ilesh (from one to six in each fruit) in 
which to pupate. 

The Buropean red mite, J. S. Houses {Ohio State Sort» Soe, Proo., 56 
(IdBS), pp, 56S9), —^This is a brief account of Paratetra/nydhus pUoeus 0. P., 

which was found for the first time in Ohio in January, 1928, in apple orchards 
at Toungstown, Wooster, and Port Clinton. 

POODS—HUMAlf NDTBITION. 

Basal metabolism, W. M. Boothby and I. Sandiford {Physiol, Rev,, i 
No, It pp, 69-161, flffs, 4), —^The problems on'basal metabolism that are under 
active investigation in this country at present form the subject of this review. 
The material is discussed under the following headings: Apparatus, standard 
conditions for determination of basal metabolism, regulation of the body tmn- 
perature, specific dynamic action of foods, fasting and undemutrition, the 
effect of work, pregnancy, menstruation, drugs, the basal metabolic rate in 
diseases other than thyroid, leukemia, thyroxin and myxedema, adenomatous 
goiter with hyperthyroidism and exophthalmic goiter, adrenalin. Insulin, dia¬ 
betes, and the basal metabolism and respiratory quotient In relation to a pos¬ 
sible conversion of fat into a carbohydrate-like substance. 

The extensive bibliography appended contains a list of general reviews and 
books, followed by separate bibliographies from the various metabolism labora¬ 
tories and a list of general references on the subject since 1920. 

Effect of a small breakfast on the energy metabolism of children, V. 
Bauxb and K. Blunt (Jour, Biol, Chem„ 59 {1994), No, 1, pp, 77-82), —“In the 
effort to find whether basal metabolism determinations on children may safely 
be made at noon instead of before breakfast, seven children were repeatedly 
observed early In the morning and again on the same day about four hours 
after a small breakfast. The average oxygen consumption at the later hour 
was only 0.6 per cent higher than before the meal. The use of the noon hour 
is, therefore, to be considered safe as a routine procedure provided the break¬ 
fast does not exceed 470 calories, with not more than 14 gm. of protein, and is 
eaten at least four hours before the metabolism observation." 

The use of sweetened condensed, evaporated, and powdered milks for 
feeding Infants in the Tropics, W. B. Deeks {Amer, Jour, Trop, Med,, 4 
(1924), No. 2, pp, IIS-ISO), —Brief directions are given for the preparation of 
milk formulas for infant feeding from sweetened condensed, evaporated, and 
powdered milk. Suggested diets for infants from 10 or 12 to 15 months and 
from the fifteenth to the eighteenth month are included. 

The cholesterol cofitent of human milk, F. W. Fox and J. A. Gabonbr 
(Biochem. Jour,, 18 (1924), No, 1, pp. 187-185).—Data are reported on the con¬ 
tent of fat, unsaponifiable matter, and cholesterol in 27 samples of human 
milk taken at various stages of lactation. 

The average diolesterol content of 19 samples from the first to the twelfth 
day of lactation was 0.03 gm. per 100 cc. of milk. The average of 2 samp^ 
from the twelfth to the thirtieth day of lactation was 0.081, of 4 from the 
thirtieth to the two hmdted and seventieth day 0.027, and the contmit of 1 sem- 
at a considerably later date was 0.026 gm. The average results of tliese 
and other observers also showed a higher cholesterol cogent In the early 
thtm ^ln the later periods of lactattmi. . 

oalorimetry« XXJCV, XXXVI (Jmr, Biol. Chem,^ (1924), No. ii 
pp. 4^^9 d).—In contlnimtion of the series prevlouidy noted'(fiL E. E., 51, 

p. ^)^wo papers are presented. 
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XXXV, A graphic presmtaiian of the respiratory quotient and the percent¬ 
age of calories from protein, fat, and carbohydrate, B. F. Du Bois (pp, 4S- 
49).<-^Thi8 paper coutaius the diagram shown in a previous paper (B. S« il., 
51t p. 263), a similar diagram giving the calorific value of a liter of oxygen 
plotted according to the respiratory quotient and percentage of calories, and 
an illustration of the use of the first diagram as a metabolism map by means 
of which one may follow the changes in metabolism caused by disease or by 
the administration of various diets. 

XXXVI. A graphic method of determining certain numerical factors in 
metabolism, A. M. Michaells (pp. 61-68).—^Tlifs paper, which should be con¬ 
sulted in the original, presents and describes the derivation and use of charts 
by means of which the calculation of the more important numerical values 
required in metabolism determinations is simplified. 

The nutritive value of the vegetable proteins, T. B. Osborne (In The 
Vegetable Proteins. London and New York: Longmans, Oreen cfe Co., 1924, 2. 
ed., rev., pp. 95-109 ).—This chapter in the monograph noted on page 501 consists 
of a critical review of the literature on the subject. 

The reciprocal transformation of creatiii and creatiiiin, VI [trans. title], 
A. Hahn and L. Schafer {Ztschr. Biol., 80 {1924), No. 3-4, pp. 195-210 ).—^This 
continuation of the investigation previously noted (E. S. R., 49, p. 613) con¬ 
sists of a repetition of the experiments noted in the fourth paper of the 
series (E. S. R., 49, p. 560), in which an attempt was made to trace the change 
from creatin to creatlnin in the body by feeding or injecting known amounts 
of creatin and making subsequent determinations of creatlnin. The feeding 
experiments were conducted on human subjects and the injection tests on 
rabbits and human subjects. 

The results confirm the previous observation that the feeding or injection 
of creatin is not followed by an increase in the amount of preformed creatlnin. 
Of the subcutaneously-injected creatin, the amount recovered in the urine was 
variable. Occasionally it was quantitative, but at other times only a small 
percentage was recovered. The possibility is suggested that In the breaking 
down of creatin substances of unknown nature may be formed. 

The amino acid content of the blood in normal and pathologic condi¬ 
tions, 0. H. Greene, K. Sandiford, and H. Ross {Jour. Biol. Chem., 58 {1924), 
No. 3, pp. 845-857, figs. 5 ).—^Data are reported and discussed on determinations 
by the Folin colorimetric method of the amino acid content of 458 samples of 
blood, 20 of which were obtained from normal persons and the remainder 
from subjects sulferlng from various pathological conditions. 

The minimum, maximum, and average results for the normal samples were 
5.2, 7.2, and 6.87 mg. of nitrogen in 100 cc. of whole blood. Ck)rresponding 
figures averaged from all the determinations were 4.6, 8.6, and 6.82 mg., 
respectively. The slight variation in .the amino acid content in the presence 
of severe metabolic disturbances is considered to be “ direct evidence of the 
widespread and fundamental nature of the deamination process!^ in the body.” 

Nutritioii and growth on diets highly deficient or entirely lacking in 
preformed carbohydrates, T. B. Osborne and L. B. Mendel {Jour. Biol. 
Chem., 59 {1924)f 1, pp. 13-32, figs. 8).—The authors, with the assistance 
of H. 0, Camion, have extended their investigation of growth on diets containing 
a minimum of carbohydrate (B. S. R., 45, p. 764). The types of diet used and 
the results obtained may be summarised as follows: 

Dials eetremely poor in both earbohydrates and fats and consequently eery 
rich in prot0inSi’—-A typical diet of this kind consisted of meat residue 90, 
glladin 6, and salts 5 per cent, with yeast 2 B0 mg. and alfalfa meal 4 B0 mg. to 
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famish the tieoessary vitamins B and A, respectively. In other diets of this 
series the meat residue was replaced by casein and the gliadin by sein. On 
these diets the rats grew at an excellent rate to an average of about 250 gm., 
the highest weight reached being B3d gm. That this combination was not the 
most ideal was shown by renewal of growth on a mixed diet or on a diet in 
which some of the protein was replaced by fat. Other points noted were that 
the calorie intake was not much larger than on mixed rations, and that the 
diets did not cause diarrhea but marked diuresis, with enlargement of«the 
kidneys. 

jDiets ewtremeVy poor in carbohydrate hut containing both proteins and fats ,— 
In this series the various diets tested were approximately of the following com* 
position: Protein 50 to 55, salts 5, agar 0 to 5, lard 31 to 40, butterfat 0 to 9, 
and cod liver oil 0 to 3 per cent, with dried yeast 400 mg. Five different pro¬ 
teins were used, meat residue, casein, edestin, lactalbumin, and egg white. 
Growth was on the whole better than with diets furnishing no fat. Good 
growth to large size was in many cases obtained. The glycogen content of the 
body in the three cases examined was comparable to that of control animals 
on starch-containing food. It is of signlflcance that in many of the rations 
there was entire absence of roughage to produce bulk in the feces. In three 
cases no vitamin A was supplied for a time, but when butterfat was added there 
was prompt resumption of growth. 

Diets entirely devoid of preformed carbohydrate ,—In this series the protein 
consisted of preparations of casein, edestin, and lactalbumin, none ot which 
gave the Molisch carbohydrate reaction. These were fed to the extent of 55 
per cent of the diet, which consisted otherwise of salts 5, lard 31, and butterfat 
9 per cent, with from 40 to 80 mg. of a yeast fraction giving no FehUng reac¬ 
tion, Excellent growth was obtained, particularly in the casein group. 

Diets eoBtremely poor in carbohydrate but containing protein and fatty 
adds ,—^The diets in this series consisted of salts 5, casein from 80 to 64v and 
fatty adds from 15 to 25 per cent, with glycerol 6 per cent in one case. The 
mixed fatty acids used were prepared from lard. Growth resulted, though not 
at a normal rate. Glycerol did not alter appreciably the rate of growth. 

Diets ewtremely poor in carbohydrate, with low protein and high fat con- 
tent ,—In diets of this nature the high energy value of the fat limited the total 
consumption to such an extent that growth was not secured when more than 80 
or 90 per cent of the calorie intake was represented by fat The most successful 
diet in this series consisted of meat residue 20, beef fat 61, butterfat 14, and 
salt mixture 5 per cent with vitamin B in the form of tablets consisting of 2 
parts of the Osbom^Wakeman yeast fraction II and casein 8 parts. 

These experiments are thought to indicate that ** in as far as carbohydrate is 
required for the intermediary metabolism, particularly for the metabolism of 
&t8 and the development of energy in muscular contraction, it can be funUshed 
endogenously throughout the period of growth to adult size." 

Animal oaioi4mets7,f«**-0pu^ Analysis of the oxldatioit of mlxtii^es of 
carl|ott|rdifate smO. fat» G. Lusk (Jour, Bitn, €hem,, $9 No. 1, pp. 4J, 

continuation of the series of papers previously noted (B. B, E., 51« 
1^ ^265) consistB of a correction pf certain errors in an earlier table on the 
analyMs ef the oxidation of mixtures of carbohydrate and fat (B. 8. E.^ BB, 
^■ 886 ). - ■ 

metaboUsm of carhehfdi«fee*«»lil, The ahsorptloti of gloeoeet 
and giOactose irem the miiE liitesti^ J. A. Bxwrrr 
JUmf^ IB No, X, pp, continuation of the investigate 

p^ouidy noted (B. 8. IL, 4f, p. 02), m rgte of absorption from the IntMine 
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of glucose, fructose, and galactose in hypotonic solution was tested in rats 
and eata 

When the intestinal epithelium was destroyed all three sugars were absorbed 
at the same rate, but when the intestinal wall was normal glucose was 
absorbed more readily than galactose, and galactose more readily than fructose. 
It is suggested that the greater toleration of fructose than of glucose in the 
diabetic organism may be due to its more gradual absorption. 

Insulin, J. J. R. Macleod {Physiol. Rev., 4 (1924), No. 1, pp. 21SB, figs. 7).— 
This review deals more particularly with investigations conducted at the 
author*8 laboratory and elsewhere upon the effects of insulin on normal 
animals and on animals rendered hyperglycemic by other means than pan¬ 
createctomy and the possible physiological mechanism of its action. A brief 
summary is also given of the principal sources of insulin and of the chemistry 
of insulin and insulin-like substances. 

A discussion, with experimental data, is first given of the effect of insulin 
on the blood sugar and glycogen reserves in the three forms of experimental 
hyperglycemia—nervous, asphyxlal, and toxic. This is followed by a discus¬ 
sion of the effect of insulin on the blood sugar of normal animals under the 
following headings: **(1) The nature of the symptoms and the physiological 
mechanism of their production, (2) the relationship of the symptoms to the 
blood sugar level and their removal by raising this, and (3) the physiological 
factors which infiuence the rates of decline and of recovery of the blood 
sugar.” The principal points brought out in explanation of the action of 
insulin are summarized as follows: 

” The outstanding facts are that insulin causes the sugar of the blood (and 
tissues) to diminish both in the normal and diabetic animal, partly because 
of an increase in the relative amount of carbohydrate that is metabolized and 
partly because some of the glucose is converted into nonsaccharin material, 
which is mainly glycogen in diabetes but is some other substance in the normal 
animal. In the latter case insulin actually causes the glycogen stores to 
become depleted because of the demand for glucose which it sets up, partly to 
form this unknown substance and partly to be oxidized. We fall to identify 
the substance because it has lost the reducing properties upon which the 
identification of sugars depends and, at the same time, is not precipitated by 
alcohol as glycogen after treatment of the tissue with caustic alkali,” 

In reviewing the various sources from which insulin has been prepared, the 
outstanding feature is considered to be the evidence that insulin is exclusively 
a secretion of the islet tissues. The physiological properties which typical 
insulin should exhibit are stated as follows: ** When given to normal animals 
(rabbits), it should cause immediate reduction of the blood sugar, and when 
hypoglycemic symptoms supervene these should be immediately and per¬ 
manently removable by injections of glucose. When given to diabetic (depan- 
creatized) animals the symptoms (hyperglycemia, glycosuria, acetonuria) 
should Immediately disappear and the general condition greatly improve, and 
when carbohydrate is also given R. Q. should rise decidedly and glycogen be 
deposited in the liver.” 

A bibliography is appended. 

The nature of control of the metabolism of carbohydrates in t1)ie animal 
body, J. J. E. MAOtnon (Brit. Med. Jour., No, S289 (1924)t pp. 45-4^).—^The 
subject matter of this Oameron prize lecture, delivered before the University 
Of Ed^burgh, October 16 and 17, 1923, is Included in the paper noted abova 

The etfOMCt of insulin on the metabolism of normal dogs, J. J. R. Hagleod 
and S'. N. Aznatir (Rop. Canada Proa, and Trans., S. ser., 17 (1923), Sect.^ 
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y, PP* 47-^^)-—To test the possibility that iDsuUn, through causing Increased 
comboBtion of carbohydrates, may exert a protein-sparing action compara¬ 
tive observations were made on the nitrogen balance vt a dog during Insulin 
treatment (1) when fed meat alone and (2) when fed a mixture of meat and 
oatmeal Determinations were also made of the acid-base balance and the 
creatin-creatlnln excretion. 

On the days in which insulin was given in connection with the first diet a 
marked reduction occured in the urea, creatin, and total nitrogen, with a 
slight increase in ammonia and no change In creatinin. On the day following 
the Insulin administration the" excretion of nitrogen and urea was still sub¬ 
normal, but on the third day the nitrogen had returned to normal No change 
took place in the acid-base balance. 

On the mixed diet insulin did not cause any significant changes in protein 
metabolism, but there was evidence that acid substances were liberated* 

The influence of insulin on glycogen formation in normal animals, N. A. 
McCobkiok and J. J. E. Macleod (Roy, 8oo, Canada Proc. and Tram., S. ser., 
11 (192S), Sect. V, pp. 6$-7S ).—comparative study of the glycogen content of 
the liver, heart, and muscle tissues of normal, carbohydrate-fed rabbits with 
and without insulin injections is reported, with the following results: 

** Taking the results as a whole, there Is no evidence that injection of Insulin 
into normal animals causes any significant change in glycogen formation, ex¬ 
cept possibly that it causes more glycogen to be deposited in the heart In 
so far as the liver is concerned insulin injections usually cause less glycogen 
to be deposited than in control animals given the same amount of carbo¬ 
hydrate. This may be related to the condition of muscular excitability, which 
is an early symptom of overdosage. 

** These results are in striking contrast to those obtained by feeding glucose 
to diabetic animals injected with insulin, and we conclude that the difference 
is due to the fact that normal animals can at all times release from the pan¬ 
creas a suflicient supply of insulin to metabolize or polymerize whatever 
amounts of carbohydrate may be present in the body. In other words, the 
endogenous insulin supply is always at an optimum, so that added insulin, 
as by injecting it, does not have any effect in causing increased glycogen 
fomation. In the diabetic organism, on the other hand, no insulin being 
available from endogenous sources, its administration from without is im¬ 
mediately followed by glycogen formation. Finally, there is no evidence in 
tills investigation that the rapid disappearance of blood sugar caused by in¬ 
sulin in normal animals is due to glycogen formation.” 

The use of InsiiliA in private and panel practice, B. P. Povlton (Brit, 
Med. Jowr^ No. S294 (1924), PP- 261^266, figs. 5).—In the author’s system for 
the dietary control %f diabetes in connection with Insulin treatment, the 
basal requirement of the patient is calculated from Dreyer’s table (B. S. B., 
47 , p. 164 ), using, however, the predicted weight for body length instead of 
the actual weight The protein content of the daily diet Is <X5 gm. per poumi 
of pre^cted body weight Durhig the period of adjusting the insulin dos^ 
no other carbohydrate is allowed than that contained in 5 pmr cent v^^bte, 
but these are allowed ad Ubituni. The remaining calories are given as fht 
Attention is -called to the necessity of Increasing the calorie value by 10 or 20 
^ cent as soon as the^atimit begins to take exercise. The prot^ Is not 
allied, but the ad^tional calories are given in the forx$i of butter and 
of botnttiiii at jUlianyt Qrag*! and Stemag, Oo|o*| 

F. D. spicam aM X C Omomi (Pith. Mmh Bpti. (U, (10), 

are of two butbretyb of 
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which were traced to string beans home-canned by the cold-pack process and 
served without reheating. The first outbreak occurred at Albany, Oreg., and 
involved 12 persons with 12 deaths. In the second outbreak at Sterling, Ck>lo., 
there were 7 cases with 5 deaths. 

Calcium in man; Its normal metabolism and Its perversions [trans. title], 
M.-P. Wbui. and 0.‘0. GunxAUMm (Rev. Path, Compar,, tS (192S), 932, 

PP- 933, pp. —This is a review and discussion of the literature 

on calcium metabolism under normal and pathological conditions. Numerous 
literature references are given as footnotes. 

The metabolism of snlphnr.——VI, The oxidation of cystin in the animal 
organism, H. B. Lewis, H. Updbqraff, and D. A. McQintt (Jour. Biol. Chem., 
59 (1994), No. 1, pp. 5P-7i).—In order to obtain further evidence concerning 
the factors involved in the oxidation of the sulphur fraction of cystin, a simi¬ 
lar study to the one noted in the previous paper of the series (B. S. B., 48, 
p. 464) was made of the behavior of another derivative of cystin, dlbenzoyl- 
cystin, in which the amino group is protected from deamination by conjuga¬ 
tion with the benzoyl group. Data are also reported on the extent of the con¬ 
version of cystin to cysteln by the organism in the case of phenyluramino- 
cystin and dibenzoylcystin. As in the previous study, rabbits were used as 
experimental animals. 

Following the subcutaneous injection of dibenzoylcystin, the extra sulphur 
eliminated was almost entirely in the unoxidized sulphur fraction of the 
urine. After feeding dibenzoylcystin, the increase in the extra sulphur elimi¬ 
nated was divided between the total sulphate sulphur and unoxldlzed sulphur 
fractions of the urine. These results are thought to indicate that the oxida¬ 
tion of the sulphur can not take place normally if deamination is prevented, 
and that in the case of feeding the compound, some of the benzoyl groups were 
split off in the alimentary tract, with subsequent normal oxidation of the 
liberated cystin. After the administration of phenyluraminocystin, about half 
of the portion which was recovered in the urine was found to be a cysteln 
derivative and half a cystin derivative. Similar results were obtained with 
dibenzoylcystin. It is thought that this conversion of cystin to cysteln occurred 
in the organism and not in the urine after its secretion. 

Wildiers* bios, W. L. Miixeb (Science, 59 (1994), No. 1599, pp. 197-^199).-- 
A brief summary is given of studies on bios which are being conducted at the 
author’s laboratory. These have shown that bios is not a single substance, but 
consists of two or possibly three contituents. As a source of the material, the 
tips of growing rootlets of barley, known as malt-house combings, were used. 
An infusion of these combings is said to yield about half the bios of an equal 
volume of wort with only one-sixth of the total solids, about half of which can be 
removed by alcohol precipitation. On treating the alcohol-purified solution 
with barium hydroxld, part of the active substance remains In the precipitate 
and part of the filtrate. Neither Is active alone, but when brought together the 
original activity is restored. The part carried down by the barium hydroxld 
is provisionally named Bios I and the other Bios 11. 

Bios I Is not adsorbed by charcoal nor removed from aqueous solutibn by 
shak&ig with yeast. It is not precipitated by a solution of lead acetate, but is 
precipitated If ammonia in excess Is added to this mixture and can be dis¬ 
solved again by treatment with carbon dioxld. Bios II is ad 80 rt>ed by charcoal 
and can be removed from solutions by shaking with yeast. It is soluble in 
acetone and can be separated from most of the impurities present in the crude 
solution by concentration and extraction with acetone. 

7 l ) d 6 *-* 24 - '■■■-6 
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A Study Of the distribution of both forms of bios in about 50 grains, voge- 
tables, fruits, and othisr food materials has shown that in most of the materials 
tested Bios 1 is preset in physiological excess. A few materials, Including 
mushrooms, egg white, and malt combings, contain an excess of Bios IL Bar¬ 
ley grains were found to contain an excess of Bios II before sprouting and an 
excess of Bios I after sprouting. Com showed an excess of Bios I before and 
after sprouting, but there was an increase in the Bios II on cgirouting. 

Tests with polyneuritic pigeons and with rats fed on a B«free diet gaye 
negative results for both fractions alone and combined. 

A concentrated preparation of Bios I has been made from tea dust An in¬ 
fusion of this is freed from tannin by lead acetate and from Bios II by char¬ 
coal and is then precipitated by lead acetate and ammonia and the Bios I 
recovered by carbon dioxid. On adding methyl alcohol to the concentrated 
solution, two inactive crystalline substances are precipitated, while from the 
filtrate, after evaporation and heating to 105" C., a colorless hygroscopic resi¬ 
due is obtained which contains nearly all of the Bios I of the original tea. In 
recent work on the purification of Bios II it is reported that it has been sepa¬ 
rated into two constituents, thus indicating that Wildier’s bios consists of at 
least three separable constituents, all of which are necessary for the normal 
reproduction of the yeast. 

The natural distribution of Bios 1 and Bios n, B. V. Eastcott {Roy. 8oc. 
Ctmada Proc. and Tram., S. ser„ 11 {192S), Sect. HI, pp. 151, 158).—A sum¬ 
mary is given of the distribution of Bios I and II in various materials, asf noted 
in the above paper. The amount of Bios I was determined by measuring the 
^k^st crop obtained after 24 hours at 25" C. in a culture medium containing 
1 cc. of an extract of the substance under investigation, 1 cc. of a preparatioxi 
of Bios II, and sufiicient 10 per cent sugar solution, salts, and yeast suspen¬ 
sion to bring the volume to 10 cc. and the initial count to 1, Bios IT was de¬ 
termined in the same way with the use of 1 cc. of a preparation of Bios I in 
place of Bios II. 

Bios I and II were found in approximately equivalent amounts in lemon, 
tomato, potato, beet, spinach, ginseng, tobacco, barley, bran, flaxseed, and egg 
yolk. A large excess of Bios I was found in chlorophyll, turnip, rhubarb, 
orange, strawberry, grape, pollen, com, polished rice, cottonseed meal, alfalfa, 
hyacinth bulb, hyacinth roots, malt, malt extract, catnip, tea, macaroni, mo¬ 
lasses, Insulin, cinchona, buttermilk, pancreas, heart, and thymus. A large ex¬ 
cess of Bios II was found in rice polishings, mushroom, coffee, malt combings, 
egg albumin, and liver. Very small quantities of Bios I and II were found in 
agar, rice starch, tapioca, sago, honey, manure water, bone meal, soil from 
grass plat, saliva, cas^, and adrenalin hydrochlorid. Horse-radish, onion, 
and kidney proved taiic to yeast in the presence of wort 

Fnither contritmUons to the knowledge of organic foodstuffs with 
speciffc action^ XXVlt XXVH [trans, title] {Pfluger^s Arch. PhyBiol, 1^8 
il828), No, 5^, pp. /Igs. d).—In continuation of the series of studies 

previously noted (E. S. B., 4d, p. 706), two papers are presented. 

X3tVI. E. Abderhaldai (pp. 571-682).—Experiments are r^orted confirming 
the work of Boyenval (E. S. E., 49, p. 261) that histamin, and of 

6* R., 49, p. 462) that tyramln, when injected parenterally, relieve tmnpo^ 
the symptoms of imlyneuritte in rice-fed pigeons. 

on §ee$^^Proof of the heha^ior of 
and E. Wertheimer (pp. 5$M89).—To t^ the anaymic aqto 
ok#liis of polished rice-fed birds, geese were ueed ou account of the larger 
of organs. The geese responded to poUshed rice feeding In the same waj 
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as pigeons. The organs of the polyneuritic geese did not differ from those of 
normally fed geese in diastase, but there was a marked reduction In polypepti¬ 
dase. The latter Is thought to be associated with starvation rather than witli 
the lack of antineuritic vitamin. 

Further contributions to the knowledige of organic foodstuffs with 
specific action, XXVm [trans. title], E. Abdebhalden and E. Webtheimer 
(Pfliiger*8 Arch. Physiol., 199 (1923), No. S, pp. S52S6f, fip. 1), —^Thls continua¬ 
tion of the series noted above constitutes another attempt to refute the hypo¬ 
thesis of Hess that the symptoms of avian polyneuritis are similar to those of 
poisoning with hydrocyanic acid (B. S. R., 47, p. 168). The arguments ad¬ 
vanced are summarized as follows: 

Tlie lowered tissue respiration in pigeons on polished rice is concerned with 
a disturbance of a part of the processes of oxidation and reduction. It is not a 
question of a deficit of enzyms concerned with reduction, but rather of a dis¬ 
turbance in certain conditions indispensable to their activity. The addition of 
heated extracts of yeast and muscle causes the reappearance of the reduction 
process. The tissues, prticulnrly the muscle tissue, of polyneuritic pigeons 
behave similarly to washed tissue. The reduction process is diminished and 
can be retored by the heated extracts, except when they come from the organs 
of polyneuritic pigeons. The heated extract of yeast and, to a less degree, of 
muscle tissue exerts a favorable effect upon polyneuritic symptoms on injection. 

Further contributions to the knowledge of organic foodstuffs with 
specific action, XXIX [trans. title], E. Abdebhalden (PflugePa Arch. Physiol,, 
201 (1923), No. 3-6, pp. 416-431, figs. 7).—The author here groups accessory 
food factors or vitamins into three classes, growth factors, respiration factors, 
and maintenance factors. The experiments reported deal with the so-called 
maintenance factors, and consist of feeding trials with pigeons on polished rice 
supplemented by various substances to prevent the loss in weight from the rice 
alone. These Include yeast, wheat germ, and autolyzed yeast, the latter both 
in its natural state and divided into portions soluble and Insoluble in hydro¬ 
chloric acid. Neither of these fractions alone nor the two combined proved 
capable of supplementing the polished rice to the extent of maintaining con¬ 
stant weight. The opinion is advanced that the antiscorbutic vitamin may also 
belong to the class of maintenance factors, and feeding experiments conducted 
on guinea pigs with unheated and heated vegetables are reported as supporting 
this theory. 

Further contributions to the knowledge of organic foodstuffs with 
specific action, XXX, XXXI [trans. title], E. Abdebhalden and B. Webthei- 
MEB (Pfliiget*8 Arch. Physiol., 202 (1924), No. 3-4? VV* 393-^409^ 6). —In the 

first of these two papers the effect of vitamin B on the oxidative processes of 
the body was tested on the muscle tissue of pigeons by the Barcroft direct 
method, and the results were compared with those obtained by the indirect 
m^initrobenzol method, as used by Hess (B. S. E., 47, p. 168). The results 
were much more marked and striking by the direct than by the indirect method, 
and it is concluded that the latter is unsuitable for follbwlng quantitatively the 
total 4 ^llular respiration. 

The second paper (No. XXXI) is essentially an amplification of the stndy 
reported In the seventeentli paper of the series (B. S. R., 48, p. 558). 

Bietary requlrem^ts for reproduction, I, 11, B. Sure (Jour. Biol. Chem., 
36 (1924), No. 3^ pp. figa. 1^).—Two papers are presented. 

I. The nutritive value of milk proteina from the standpoint of reproduction 
(pp. 681-^692).—^This paper reports an attempt to determine whether the fail¬ 
ure to reproduction noted to rats fad diets supposedly adequate in salts and 
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In fat-soluble an^ water-soluble vitamins and with milk as a source of protein 
can be overcome by the addition of some amino acid or adda 

When milk proteins fed at a level of 11.9 per cent were fortified with S 
per cent of casein, arachin, or edestin in the presence of 0.4 per cent cystin, 
there was no improvement in fertility or any success in rearing the young. 
The addition of lysln or prolln to the diets of female rats during the breed¬ 
ing period was also without success. Partial success in reproduction was 
secured with 17.5 per cent of milk protein fortified with 8 per cent gela4dn 
in the presence of 0.4 per cent cystin, but evidence on this point was not 
conclusive. 

Success in reproduction was not obtained by increasing the total quantity 
of protein to 32 per cent, 12 per cent being derived from skim milk, powder 
and 20 per cent from wheat gluten in the presence of a liberal amount of 
the I vitamins and a suitable salt mixture. It is concluded that lack of fer¬ 
tility and failure to rear the young on milk diets must be attributed to a 
dietary factor other than protein, vitamin A (including the antirachitic vita¬ 
min), and vitamin B. 

II. The existence of a specific vitamin for reproduction (pp. 003-709).— 
In a further attempt to determine the cause of the infertility noted above, 
it was found that fertility could be secured on a ration consisting of Georgia 
velvet bean pod meal 40, casein 9, salts 4, cod liver oil 2, and dextrin 45 per 
cent, the dextrin carrying an alcohol extract of 10 gm. of ether-extracted 
wheat embryo. Better success in rearing the young was obtained when the 
extract from 20 gm. of wheat embryo was used. Since the amount of velvet 
bean meal in the above ration famished only as much vitamin B as that 
contained in an alcohol extract of 15 gm. of wheat embryo, the entire amount 
of vitamin B contained in the ration would be the equivalent of the extract 
of 25 gm. of wheat embryo. As no success in rearing the young resulted 
on a ration containing the alcoholic extract of 40 gm. of wheat embryo in 
the presence of adequate proteins, it is concluded that the velvet bean con¬ 
tains a new unidentified factor influencing reproduction. 

Evidence was also obtained of the presence of this factor, which is con¬ 
sidered to be identical with the substance X of Evans and Bishop (E. S. E., 
51, p. 167), in polished rice, yellow com, rolled oats, and lettuce. The fact 
that the velvet bean pod meal had been subjected to autoclaving for 1.5 hours 
at from 15 to 18 lbs. pressure is thought to indicate that this new factor 
Is stable to heat It Is suggested that the term vitamin E be adopted to repre¬ 
sent the factor influencing reproducticm. 

Feeding experiments in connection with vitamins A and B, V—V]I« A. D. 
STAMMms (Biochem^^oUT; 1, pp, 9-15, figs, 3).—^In continuation 

of previous studies (l3. S. jsL, 48, p. 8^), three papers are presented. 

V, Orange juice as a source of vitamin E.—As Judged by feeding experiments 
involving S rats on a diet in which 10 cc. of orange Juice was the sole source 
of vitamin B and 8 controls which received 2 cc. of marmite in addition to 
the basal diet, 10 cc. of orange juice proved insuffleimt to maintain weight, 
although suflicient to prevent the clinical symptoms of vitamin B defidency. 

VI. Ophthalmia in rats affeotpd with (KoffumMoeis.—Data are given on the 
development of xerophthalmia anumg 100 rats, 44 of which were fed a lat 
known to have been freed from vitfunin A by steam distillatioii (E. S. 46, 
p. 856) and the remaining 56, fats cmitaining varying amounts of vitamin A. 

the 44 on tlm totally deficient diet, 40 were young animals (firm to 
41^ days old) at the beginning of the experiment, and of these K deth^^ 
oi^ttii^a between the thtr^-fifth sM i^hdeth day. The remaining 4 iMae 
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145 days old at the beginning of the experiment, and they all developed 
ophthalmia between the one hundred and fourth and one hundred and twenty- 
ninth day. Of the 56 on the partially deficient diet only 24 were affected, and 
these between the thirty-fifth and ninety-eighth day. In the first group 31 
of the 39 affected animals died and in the second 12 of the 24. 

It Is concluded that the susceptibility of the animals and the time of in¬ 
cidence of the disease varies directly with the amount of vitamin A in the 
ration, and that susceptibility is modified by the age of the animals, adult 
animals being less susceptible than young animals. 

VII. The vitamin content of cod liver oU and malt extract —comparison 
is reported of the value as a source of vitabiins A and B of a commercial; 
preparation of cod liver oil and malt extract and a mixture of cod liver oil 
and malt to which was added an emulsion of yeast and some neutralized lemon 
juice. The commercial preparation gave satisfactory growth when fed in 
1.5-gm. amounts daily, but growth was improved by the addition of yeast and 
lemon Juice. This is attributed to the increase in vitamin B supplied by the 
yeast. 

The pathogenesis of certain vitamin deficiency disorders (Jour, Amer, 
Med, Awe., 82 (1924), No. 14, p. 1124 ).—An editorial discussion, with partic¬ 
ular reference to the paper of Dragstedt and Cooper (B. S. R., 50, p. 858). 

The question of vitamins.—-I, The lipo-soluble factor [trans. title], H. 
SiMONNET {But 8oc. Chim. Biot, 5 {192S), No. 7, pp. 5S9-689, figs. 27 ).—A very 
complete summary is given of the literature on vitamin A, including the 
various vitamin A-deficient diets used in different laboratories,, tlie physiological 
effects of lack of vitamin A, methods of testing for its presence, and its physical 
and chemical properties and occurrence. An extensive bibliography Is appended. 

On the properties of certain South African oils with respect to their 
content of vitamin A, E. M. Dfxf (Biochem. Jour,, 18 (1924), No. 1, pp. 93- 
100, figs. 5 ).—^Using the method developed by Drummond and Coward (B. S. 
R., 44, p. 764), the author has determined the vltamin-A content of several 
South African vegetable and animal oils with the following results: 

Sesame, mafurreira, and castor oils were found to have no appreciable 
amounts of vitamin A. Two samples of seal oil, when fed at a 10 per cent 
level, brought about the renewal of growth in rats on the deficient diet. Of 
three samples of crude whale oil, one prepared by boiling with steam at at¬ 
mospheric pressure for 10 hours proved to be about as rich In vitamin A as 
good quality summer buttei;, growth being resumed on 1 per cent of the oil. 
The other two samples, which were extracted at higher temperatures, gave 
variable results. 

Sperm oil prepared from the head and blubber by heating in an open vessel 
ot 100® C. for about 10 hours and from the meat by heating under pressui'e 
for the same length of time showed decreasing activity in the order of blubber, 
meat, and head. Of the blubber oil, *3 drops, representing about 1 per cent of 
the diet, gave good growth; of the meat oil, this amount served for mainte¬ 
nance and slight growth; while of the head oil there was but slight Improve- 
mmt on 10 per cent 

In connection with this investigation, it was noted that when the amount of 
vitamin A is limited the addition of vitamin 0 in the form of lemon juice to 
the diet appears to have a bmieficial effect on growing rats. 

A stinple diet lacking in fat-soluble A [trans. title], H. Simonnbt (But 
Boe. CAM. Biot, 5 (1228), No. 8, pp. 739-747, figs. 4).—The diet recommended 
(xaMstB pi peptone obtained by pancreatic digestion of muscle 20, sucrose 74, 
Osborne and Menders salt mixture 4, and agar 2 per cent. An extract of yeast 
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is used as a source of vitamin B« The advantage of this diet over the ones 
customarily used is considered to be the absence of fat, which is difficult to 
free absolutely from vitamin A. Growth curves are given of rats on this 
ration alone and supplemented by cod liver oil, coal fish oil, and peanut olL 
Peanut oil fed to the extent of 2 per cent of the ration or in 5^rop amounts 
proved capable of maintaining the weight, but not of inducing growth or 
curing xerophthalmia in the experimental animals. 

The parenteral vitamin treatment of xerophthalmia [trans. title], O. 
Blkovap (Ugeskr, Laeger, 85 (192S), No, 51, pp. 942, 945, fig* 1; aha in. 

Med. Jour., No. 5299 (1924)$ PP* 122, 125). —^A brief report is given of the suc¬ 
cessful treatment of zerophthalmhi by subcutaneous injection of a concentrated 
preparation of vitimin A The patient, a bricklayer 54 years of age, was suf¬ 
fering from cancer of the liver and Jaundice. Although his diet had not been 
deficient in vitamin A, xerosis of the conjunctiva, with severe night blindness, 
had developed. Since no improvement resulted on a diet rich in vitamin A 
and there was evidence of incomplete assimilation of fats, the patient was 
given subcutaneous injections every other day of 1 cc. of concentrated extract 
of vitamin A in olive oil. After two injections the xerosis disappeared and 
the night blindness was less troublesoma After six injections the night blind¬ 
ness disappeared. 

It is thought that this method of treating xerophthalmia should prove val¬ 
uable in cases of impaired absorptive capacity of the intestines. 

The concentrated extract used was prepared by saponifying cod li\ier oil 
with potassium hydroxid in an atmosphere of nitrogen and extracting the 
nonsaponifiable fraction with ether. After repeating the process once or twice, 
the combined ether extracts are distilled, the nonvolatile residue is dissolved 
in ethyl or methyl alcohol, and tlie cholesterol precipitated from the solution 
by concentration at low temperatures. After separating the cholesterol, the 
filtrate is dissolved in 10 times its volume of olive oil and sterilized. The 
preparation is said to contain about 100 times as much vitamin A as the same 
volume of cod liver oil. 

Why xerophthalmia desmrves attention (Jour. Amer. Med. Aeeoc., 82 
(1924), No. IS, pp. 1048, 1049). —^This editorial discussion of the reports by 
Bloch on the occurrence of xerophthalmia among the children of Denmark 
(E. S. E., 51, p. 207) emphasizes the importance of milk as a food for children 
from the standpoint of its furnishing a sufficiency of vitamin A. 

The Infiuence of qualitative undemutrition ^on the function of the 
sexual glands {trans. title], A. Eckstein (Pfiuger's Arch. PhyHol., 201 (1925), 
No. 1-2, pp. 16-24, fig9. 5).—The gonads of nine male and nine female rats from 
five different litters which had been reared on a rickets-producing diet low in 
fat, vitamin A, and ph&sphoros were subjected to histological examination. 

The testicles showed marked atrophy^ severe degeneration which extended 
to the interstitial cells, and no evidence of spermatogenesis. The pvaries showed 
no injury of function. Undev^oped eggs, ripening follicles, and corpora lutea 
were priuent in the usual number. Failure to conceive is attributed to thp 
weakened general condition of the body. 

The lelatiou of the vitamin A potency of the liver oU to the sexual cou« 
ditlon and age of the cod, S. J. 0. DauMMoim, and M. OaiUAic 

(Bipdhem. Jour., 18 (iW)> ^ 0 * 1# PP* iT8-18i).--Tests by the method of EUtU 
and |liura (E. S. 2L, 46, p^fiOO) of the yllamin A poten^ Of the liver pf 
c^ hi stagee of sexual maturihf showed no B.vi§ted;oMo difference Ip 

reeult of sexual condition. TheA^nads of some of the same jsh 
and found to be quite rich in yltamln A, thus indicating that jas 
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the spawning period approaches the oil and the vitamin from the liver pass Into 
the gonads without affecting the relative potency of the residual oil. 

No difference was noted in the potency of the liver oil of fish of different 
ages. The variation in the potency of the oil obtained from cod at different 
times is thought to be due entirely to the food of the fish. 

Vitamin B content of white bread, G, A. Habtweix (Biochem, Jour.t 18 
(1824), Vo. i, pp. 120^126t fig. 1 ). —^The bread tested included white bread 
l)OUght from a baker, homemade white bread prepared with yeast, and home¬ 
made white bread prepared with baking powder. The homemade bread con¬ 
tained no milk and the baker's bread was assumed to contain none. The‘ diet 
of the experimental rats, one group of which was about 21 days old and weighed 
about 40 gm. each and another from 38 to 40 days old and weighed about 70 
gm. each, consisted of bread 30, butter 3, and salt mixture 0.7 gm., moistened 
with 60 cc. of water. In nearly all of the tests 6 males and 6 females of about 
the same age and size were used for each type of bread. 

On the above ration the animals grew at a slow but fairly regular rate, the 
males less than the females. Litters were produced, and some of the young 
were raised. The animals on the baking-powder bread did dot grow so well as 
on the yeast breads. In a few experiments with baker’s bread and water alone 
there was slow growth throughout a period of 21 days. On supplementing the 
first diet with wheat germ extract there was slight improvement in growth, 
particularly in the males. 

The author concludes that “white bread contains sufficient vitamin B to 
supply the needs of the rat, both for growth and reproduction. On a diet of 
white bread, butter, salt mixture, and water, the growth is slow but continuous. 
This slow growth is probably due to deficiency in the quality and quantity of the 
protein.” 

The effect of fasting (and refeeding) on the calcium and inorganic 
phosphorus In blood serums of normal and rachitic rats, A. W. Oavins 
{Jour, Biol, Chern,, 59 (1924)^ Vo. i, pp, 2S7-242), —This paper reports a com¬ 
parison of the concentrations of calcium and inorganic phosphorus in the 
serums of rachitic and normal rats at the end of varying periods of fasting. 
In the case of the rachitic rats, determinations were also made after they 
had again been placed after fasting on the rickets-producing diets. 

In both the normal and rachitic rats fasting induced a ^arp rise in the level 
of the inorganic blood phosphorus, with a corresponding fall in the calcium 
content In the rachitic animals returned to the rickets-producing diet after 
fasting the phosphorus again fell to the low amount of the rachitic condition 
and the calcium increased to values above normal. 

Studies on experimental rickets, XXIV, XXV, P. G. Shipley, E. M. Kin¬ 
ney, and B. V. McCollum (Jour, Biol, Chem,^ 59 (1924), Vo. I, pp, 165’-182),-^ 
Ckmtlnulng the series of studies previously noted (B. S. E., 48, p. 761), two 
papers are presented. 

XXIV. The effect of certain extracts of plant tissues on florid rickets (pp. 
165-175).—^Ether and alcohol extracts of various vegetable tissues were tested 
for antirachitic vitamin by observing whether they initiated healing (as ob¬ 
served by the line test) in the bones of rats made rachitic by a standard 
rickets-producing diet consisting of maize 83, wheat 33, wheat gluten 15, 
gelatin 15, sodium chlorid 1, and calcium carbonate 3 per cent. ^ 

Ether, alcohol, and acetone extracts of alfalfa leaves in amount correspond¬ 
ing to 250 gm. of alfalfa meal per kilogram of food caused healing of rickets, 
beginnlnjg before the seventh day and being practically complete In 33 days. 
Alcohifi extracts of alfalfa which had previously been extracted with ether 
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did not induce healing of rickets, thus showing that ether extracts the actlre 
substance completely. Bthyl acetate did not extract completely the anti¬ 
rachitic substance. Extracts of alfalfa meal with boiling water also proved 
antirachitic. The ether extracts proved to be free from calcium and to contain 
only insignificant traces of phosphorus. 

Positive results were obtained with ether extracts of clorer blossoms and 
negative results with ether extracts of dry spinach, Brussels sprouts, cabbage, 
celery, tomato, and sweet potato when given in amounts equivalent to 250 gm. 
per kilogram of ration. *^The healing of rickets which follows the admints- 
tratien of extracts of alfalfa or clover can not be due to phosphorus or to the 
abstraction of chlcium from the food by its precipitation In the intestine in the 
form of insoluble soaps of the therapeutic agent.” 

XXV. A study pf the antirachitic effect of certain oils (pp. 177-182).— 
Using the methods of the above study, various oils were tested for antirachitic 
properties with the following results: 

Negative results were obtained with sandalwood oil, lemon oil, orange peel 
oil, palm oil, the fraction of butterfat insoluble in alcohol, Japan wax, spike 
oil, fennel seed oil, spermaceti, and sperm oil. Oil of cloves proved remarkably 
active, 2 per cent being sufficient to initiate prompt recalciflcation of the bonea 
Compared with this, 3 per cent of alcoholic extract of butterfat had to be 
administered for a relatively long period before marked signs of healing 
occurred. When the butter oil was fed to the extent of 10 per cent of the 
ration, the animals showed advanced healing after 11 daya • 

A note on the conservation of the potency of concentrated antiscorbutic 
preparations, n, S. S. Zilva (Biochem. Jour.^ 18 (1824), 1, pp, 186, 

Becitrated lemon Juice, prepared as described in the previous note (E. 8. R., 49, 
p. 806), was conc^itrated to one-tenth its volume, acidified by the addition of 
7 gm. of citric acid to 1 liter of Juice, and placed in 50-cc. amounts in a series 
of flasks, which were then evacuated and sealed. After storage under labora¬ 
tory condition in a dark cupboard for 3 and 5 months, respectively, the flasks 
were opened and the Juice tested for antiscorbutic properties after being diluted 
to its original volume. No loss in potency could be detected at either period. 

The concentrated product was also used after 6 months’ storage in the treat¬ 
ment of a severe case of infantile scurvy. The treatment was very intensive, 
from 2.5 to 6 dr. being given every 3 hours during the first 2 days and 1 dr. 
every 6 hours on the following day. Since 1 dr. of the concentrated Juice was 
the equivalent of the Juice of 1 lemon, the equivalent of about 15 lemons was 
given during the first 24 hours. The patient was discharged cured in 10 days, 
during which time the equivalent of about 48 lemons had been administered. 

The catalytic action of minute amounts of copper in the destruction of 
antiscorbutic vitamlii in milk, A. F. Hess and M. WssNstooK (Jour, Amer: 
Ifed. Assoc,, 82 (1824), No. 12, pp. 8S2-’956, figs, 4), —In this extmition ot pse- 
vtoQs studies (E. S. R.. 46, p. 8^), the effect was determined of very small 
amounts of copper on the antiscorbutic vitamin of milk during tim process 
of drying. The copper was added as copper lactate to the milk bef<m dry« 
ing. The dried milk containing the copper and milk dried at the same time 
without copper were fed groups of guinea pigs in dally amounts of 70 cc. per 
capita. ■, . , 

In the first series, in v^hich the coppmr was added to the extmit of 9 patis 
per j^lion of the reeontijtuted tnRk, 1 of the 8 controls and 10 of tiie 
ea lie copper-containing mifii developed scurvy. In ftirtiier 

0 and parts per milliim* reiq;»ectlvetir, of ct^per were added 
saiee iray, 4 oi the 5 animals in the first group and 6 of the 6 in the second 
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developed scurvy* It is pointed out tliat the amount of milk fed was not suffi¬ 
cient to prevent latent scurvy even in the,controls. With this in mind, it is 
considered that the presence of copper to ^e extent of 2.5 parts per million 
is sufficient to destroy an appreciable amount of the antiscorbutic vitamin of 
the 

The bearing of this on the question of commercial pasteurization is dis¬ 
cussed, reference being made to published reports on the amount of copper 
found in milk heated industrially. The conclusion is drawn that ''under 
ideal industrial conditions, such as obtain in modern, well equipped, and prop¬ 
erly supervised plants, the danger is not great of the contamination with 
copper being sufficient to lead to a significant destruction of the antiscorbutic 
vitamin. On the other hand, it is probable that with the increase of pas¬ 
teurization throughout the United States the normal 0.5 lUg. of copper per 
liter is at times raised by means of contamination to 2.5 mg. per liter, a 
percentage which our investigation has demonstrated leads to a considerable 
destruction of this vitamin. It should be borne in mind that these experi¬ 
ments have not determined the minimum amount of copper necessary to bring 
about a partial destruction of this factor. It is possible, If not probable, that 
less than 2.5 mg. has a deleterious effect, for it is unlikely that destruction 
should suddenly begin just at the ratio which we arbitrarily selected.” 

Attention is also called to the possibility of a similar destruction of vita¬ 
min A in butter and cream. 

Some farther observations concerning the antiscorbutic requirement of 
the rat, H. T. Parsons and M. K. Hutton (Jour, Biol, Chem., 59 (1924), No, 1, 
pp, 97-‘105, figs, 2).—In the work reported in this paper an effort was made to 
obtain a ration more nearly free from vitamin C than the one used in the 
previous study by the senior author (B, S. R., 44, p. 862), and the feeding of 
the livers of the animals on the highly purified diet was continued for a longer 
time. Two successive generations of rats were raised on the vitamin 0- 
deficient diet without noticeable diminution in the concentration of vitamin G 
in their livers. This is thought to disprove one of the hypotheses advanced 
In the previous report, namely, that “ the rat has a very definite food require¬ 
ment for the antiscorbutic factor, but this Is quantitatively very small in 
comparison with the requirement of the guinea pig and can be met by cer- 
tan diets very low In this factor on which the guinea pig acquires pronounced 
scurvy.” 

ANIMAL PEODUCTION. 

Scientific feeddng of the domestic animals, M. Klimmeb, trans. by P. 
Fischer (Chicago: Alewander Eger, 1923, S ed., rev, and enl,, pp, X-\-242, figs, 
94), —^Thls is an English translation of the book previously noted (E. S. R., 46, 
p. 70). 

Factors in live stock experimental work, J. P. Sackville (Bd, Agr,, 4 
(1924), ^0, 7, pp. -This is a brief review of the nature of the live¬ 

stock experimmits being conducted at the University of Alberta, with reference 
to the difficulties encountered and the limitations to the results of experiments 
with animals. 

' The Mological value of proteins at different levels of intake, H. H. 
Ujtcbxul iJcur, Bioh Ohem,, 58 (1924), No. 3, pp, 995-922),--Thie biological 
values of different proteins, as determined by the method described in the 
paper previously noted (E. S. R., 51, p. 407), have been determined for rats re- 
caving rations containing approximately 5 and 10 per cent of protein as fol- 
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lows: Five per cent protein rations* milk 98.4, casein 70.8, corn 72, oats 78.6, 
rice 86.1, potato 68.5, and yeast 85.5, and on a 10 per cent protein level, milk' 
84.7, com 59.6, oats 64.9, potato 66.7, steam-cooked navy bean 88.4, and tank¬ 
age 31.5. 

The differences in the biological values of the proteins at the two levels 
are discussed, from which it is concluded that the protein utilization for main¬ 
tenance is more economical than for growth. The nitrogen Intake and outgo 
of six rats fed on rations containing different percentages of protein and fed 
from one to six times dally indicated that the utilization of nitrogen was un¬ 
affected by the number of feedings daily at the lowest level of nitrogen intake 
(1.048 per cent), but there was a higher utilization of nitrogen with several 
feedings per day at the highest level of nitrogen intake (2.992 per.cent). This 
partially supports the theory that the rate of influx of amino acids to the 
tissues inversely affects the economy of nitrogen utilization. 

The supplementary relations among proteins, H. H. Mitchell (Jour. 
Biol, Chem,, S8 {1924), No, S, pp, 923-929), —^The results of experiments dealing 
with the biological values of combinations of proteins, as determined on a 
10 per cent level with rats, Indicate a distinct supplementing action of the 
proteins of cystin and casein, milk and com, and tankage and com. These 
experiments indicated an average biological value of 75.7 for protein consisting 
of 75 per cent com and 25 per cent milk protein, whereas the value of the 
former alone has been calculated as 61.3 and the latter 84.7, making the 
weighted estimated value of the mixture 67.2. A more striking example was 
in the ration in which the protein was derived equally from corn and tankage, 
the average biological values of the individual proteins being 61.8 and 81.5, 
respectively. In this combination the biological value of the protein was de¬ 
termined as very close to 60 in flve of six rats. In another test no supple¬ 
menting action was demonstrated between gelatin and oat proteins. 

True protein versus crude protein as a basis for computation of feeding 
standards, E. B. Fobbes {Jour. Dairy 8ci„ 7 {1924), 8, pp, 154-1S9 ),— 

A discussion of the expression of proteins as crude or true proteins in feeding 
standards is given, from which it is concluded that since the predominant usage 
favors the expression of the analyses as crude proteins, practically as satis¬ 
factory results would probably be procured by continued use of this term pro¬ 
vided that both the animal requirements and the plant constitutents are given 
on this basis. 

The conservation of forage in silos [trans. title], I. Albebtoni {Indu», Latt, 
e Zootec,, 21 {1923), Nos. 9, pp. 115,116, fig. 1; 11, pp. 146, 147, 149, figs. 4 ).— 
Different methods of preserving feeds in silos are discussed, with special ref¬ 
erence to the production of brown hay and electrically preserved silage. 
Special consideration i% given to the digestible nutrients, proteins, and energy 
in the materials preserved in the different ways. 

Composition of different straws and the material derived from them 
after different treatments [trana title], T. E. Biaswexleb {Popier FahrDti , 
21 {1923), Nos. 26, [Ver. ZellstoSf, etc.}, pp, 309^11; 27, pp. 321, 322; 31, pp. 
361-365; 32, pp. 878-i876).--The dry n^atter, cellulose, pentosan, lignin, and ash 
contents of oat, rye, and rape straw and oat hulls are given, and t2ie effect on 
the composition of these materials by treating them with and without pressure, 
cold and cooked, with caustic soda, caustic lime, soda, so^um solimid, and 
sod^ sulphite is discussed and tabulated* In general the Hgnin resisted the 
aeii!P^:of most of the chemicals used, but the pentosans vfere more cosq^etely 
diss^?^. Sodium hydroxid seemed to produce the best soltitlon tiie ligniaitt 
A tbe alkali and acid-forming materials used In the treatmefit 
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showed that in the alkali treatments with sodium hydroxid there was a greater 
amount the lignins and ash lost, with a good yield of the cellulose and pen¬ 
tosan, but with the acid treatment, as with sodium bisulphid, there was less 
dissolving of the lignins but a greater loss in pentosan. 

Commercial feeding stuffs, E. G. Pboulx bt al. {Indiana, Bta. Bui. 278 
(1924), pp. 23, ftp. i).—^This bulletin gives a summary of the official inspections 
of feeding stuffs in the State during ld23, as well as other information of 
practical value, including instructions for calculating the composition of a 
mixed feed when the composition of the ingredients is known. The previous 
report was noted (B. S. R*, 49, p. 771). 

Fifth annual report division of feed inspection for the year 1923, H. A. 
Halvobson (Minn, State Dairy and Food Comn,, Div. Feed Insp. Ann. Rpt., 5 
(1923), pp. 173, fig. 1). —This is the usual report (B. S. R., 61, p. 374) of the 
guaranteed and found analyses of the samples of feeding stuffs officially in¬ 
spected in Minnesota during 1923, with other miscellaneous information, in¬ 
cluding a list of the brands of feed listed for sale on January 31,1924. 

Steer feeding experiments, 1022—1023, 0. W. Hickman and B. F. Rine- 
habt (Idaho Sta. Circ. [32] (1923), pp. 4)* —In continuing the steer feeding 
experiments previously noted (E. S. R., 48, p. 569), the comparative value of 
whole and chopped alfalfa hay and the value of adding limited amounts of 
barley, corn, and corn silage to the alfalfa ration have been studied, using 8 
lots of 10 steers each in a 100-day test. The amounts of hay fed were deter¬ 
mined by the appetite. The results of the experiments, giving the rations fed 
to each lot, are summarized in the following table: 

Summary of steer feeding experiments, 1922-23. 


Lot. 


3 

4 

6 

5 

7 

8 
9 

10 


Average daily ration per 1,000 lbs. 
weight. 


live 


Long akalCa hay and 5 Ibe. corn... 

Long alfalfa hay and 5 lbs. ground 

barley. 

C^t alniUia hay and 6 lbs. ground, bar- 

L^'ai^a*ba>cii ririmi. II. 

Long aUaifahay and 15lbB. oom silage. 

Long alfalfa hay and 85 lbs. oom silage. 

Out aSfaUa hay and 16 lbs. oom silage...... 

Cut alfalfa hay. 


Average 

initial 

weight. 

Aver- 

Feed per 100 lbs. gain. 

praised 

age 

duly 

gain. 

Alfalfa. 

Com 

silage. 

Grain. 

value 
per 100 
lbs. 

Lh9. 

Lh$. 

Lbs, 

Lbs. 

Lbs. 


I,02&a6 

1.61 

1,788.5 


819.1 

ia26 

1,012.40 

1.69 

1,686.1 


296.3 

a25 

97&07 

08&37 

1.66 
1.17 

1,644.2 

a7i&i 

2,198.4 


818.6 1 

&00 

dOO 

m.40 

1.22 

1,177.4 


6.00 

998.10 

L22 

1,856.2 

1,872.x 


6.76 

993.60 

977.18 

1.26 

1.29 

ai66.2 

2,314.6 

1,029.8 

.i 

1 

dOO 

&76 


Cattle feeding investtgatious.—Finishing baby beef, W. L. Blizzabd 
(Oklahoma Sta. Bui I47 11923], pp. 8).—The results of two experiments in 
finishing baby beeves are reported, in continuation of the cattle feeding investi¬ 
gations (B. S. R., 47, p. 70). 

The first experiment dealt with the addition of limited amounts of corn 
silage in lot 1, limited amounts of sunflower silage in lot 2, and a fuU feed 
of sunflower silage in lot 8 to a ration of shelled corn, cottonseed meal, and 
alfalfa hay. The grain ration was limited in lot 3. Lot 4 received the basal 
ration without silage. There were 8 calves in ^ch lot. ^ 

In the second experiment ground kafir, ground darso, and grotind barley 
were compared with ground com When fed with a basal ration of cottonseed 
meal, soighuin silage, and alfalfa hay. Four lots of calves received the follow¬ 
ing grains: Lot L consisting of 7 steers, ground corn; lot 2, consisting of 8 
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heifer A ground kafir; and lota 8 and 4, consisting of 8 steers eadi» ground darso 
and ground barley, respectively. Hogs followed the calves in both experiments. 
The gains and other results are summarized in the following table: 


Summary of baby beef fattening ertperimenU. 




Average 

initiS 

weight. 

Average 

daily 

gain. 

Feed required per 100 pounda gain. 

Dreasing 

percent¬ 

age. 

Eatl* 

mated 

Eiperiment. 

Lot. 

Corn or 
other 
grain. 

Cotton¬ 

seed 

meal. 

Silage. 

Allhlfa 

hay. 

A 


1 

Pounds. 

831.25 

Pounit. 

1.79 

Pounds. 

408.84 

Pounds, 

42.03 

Pounds. 

517.56 

Pounds. 

82.41 

Psreent, 

57.1 

$863 


2 

35t25 

1.52 

510 73 

5809 

60130 

98 22 

587 

880 


3 

351.66 

L67 

468.35 

48 52 

718 27 

0148 

586 

812 


4 

84a 16 

L50 

460.11 

4805 


28873 

55.0 

877 


1 

26000 

a02 

61&00 

88 70 

429.00 

49.20 

684 

1.88 


2 

204.00 

1.84 

611.00 

54.50 

525.00 

55.80 

582 

1.80 


3 

soaoo 

1 L62 

666.00 

43.40 

649.00 

63.50 

684 

.00 


4 

814.00 

1.64 

568 00 

8810 

44800 

58.20 

68 6 

,47 


Steer feeding experiments, O. B, Roth well {Canada ExpU Farms, Anim. 
Hmb. Div. Rpt, 1922, pp. S -^),—One lot of 26 2-year-old steers receiving corn 
silage and range hay from February 2 to April 5 gained an average of 13.5 
lbs., whereas another similar lot wintered on sunflower silage and hay con¬ 
sumed less silage and hay and lost an average of 24.2 lbs. per steer. The sun¬ 
flower silage was more completely frozen than the corn silage. 

The feeding of working and dairy cattle in Mauritius, R. Laval {Mauri^ 
Hue Dept Ayr,, Gen. Ber., Bui 29 (1928)^ Eng. ed., pp. 16 ).—^This consists of a 
brief discussion of the principles of feeding working and dairy cattle, with 
tables giving the composition and digestibility of the more common feeds in 
Mauritius, 

Sheep feeding investigations.—-Oomparative rations for fattening 
wether lambs, A B. Dablow {Oklahoma Bta. Bui. H6 11928], pp. 7 ).—^The 
results are reported of a 44'^day lamb fattening experiment in which various 
grains were compared with corn when fed with alfalfa hay and linseed oil 
meal. Five lots of 20 lambs each averaging 70 lbs. in weight were selected 
for the test. The average daily rations fed per lamb in all lots consisted of 
1.33 lbs. of alfalfa hay, 0.128 lb. of linseed oil meal, and 1.118 lbs. of corn or 
its substitute. The gains per lamb made when the different grains were in¬ 
cluded were com 11.58 lbs., kafir 11.9 lbs., darso 12.1 lbs., whole barley 10.4 
lbs., and ground kafir 10.4 lbs. The development of necrobaciUosis at the start 
of the test probably prevented larger gains. The lots sold for the same price 
per pound, which was Ibss than 1 ct. more than their cost, and this resulted in 
financial losses from all lots. The experiment demonstrated that kafir and 
darso were fully equal to com for fattening lambs, and the costs of gain 
were less. 

[IQxpetimeuts with sheep at the Fredericton Experimental Stattm], d F. 
Bailey {Canada Bapt Forme, FrederMon {N. B.) Bta. Rpt Bnpt 1922^ pp. i8«- 
fidl.^Induded in the r^rts of the experiments with sh^ are the foEowIng:' 

Eurtp verguB late weaning of l(in»b«.*-One lot of lambs weaned and put op 
rape pasture on July 15 made averai^ gains pmr lamb of ISiJSt lbs. during the 
succef^hig 30 days, whereas another lot of similar lambs 1^ m pasture with 
thd^ ^dams made average gains of only 1J2 lbs. Duxihg the next 80 daiu 
tilm early weaned lot also made better gains on rape pasture^ the nvetafi 
being !I8^ as compared with 7%3 ^ for the late weaned lanahs on the 
feed. The advantage for early weaning is thus demonstrated* 
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fattening experiment —One year’s test indicated that it would be 
profitable to hold lambs over and fatten them for the Christmas trade instead 
of disposing of all of them in the fall and breaking the market as is customary. 

[Purebred v. crossbred lambs], G. B. Roth well {Canada Expt Farms, 
Anim. Husb. Div. Bpt 1922, pp. 48, 49).—A comparison of the lambing per¬ 
centages of purebred Leicester and Shropshire and crossbred lambs of the 
two breeds showed that the following percentages were raised per ewe; Pure¬ 
bred Leicester 186, purebred Shropshire 105, I^eicester ewe X Shropshire ram 
128, and Shropshire ewe X Leicester ram 118. It is stated that these results 
indicate the better mothering qualities of the Leicester ewes. 

Angora goats, O. F. Baxley {Canada Expt Farms, Fredericton {N. R.) 8ta. 
Rpt Bupt 1922, pp. 20, fii).-—The results of three experiments in which Angora 
goats were employed for clearing bushes from land indicated that they are 
more certain to destroy poplar, birch, and maple bushes than alders, but when 
the bushes were 6 to 9 ft. high, the goats made little headway. The mohair 
produced did not bring a satisfactory price, and the long feeding period made 
the goats uneconomical. 

Swine feeding investigations: Oklahoma feeds and how to prepare 
them, C. P. Thompson {Oklahoma Bta. But [148^ {1923), pp. 15). —^The results 
of six experiments are summarized in which sorghum grains, corn, and dif¬ 
ferent methods of feeding barley are compared for fattening swine. The 
results of five of these experiments have been briefly noted from earlier re¬ 
ports (E. S. R., 43, p. 70; 45, p. 474; 47, p. 868). 

The other experiment deals with a 60-day comparison of corn and darso when 
hand-fed with tankage. There were 8 pigs averaging 132 and 135 lbs. in 
the com and darso lots, respectively. The average gains made during the 
test period per pig were 93 and 87.2 lbs. In making the former gain 850 lbs. 
of corn and 81 lbs. of tankage were required per 100 lbs., whereas 360 lbs. of 
darso and 15 lbs. of tankage were required in making the latter gains. Since 
the darso was slightly cheaper per 100 lbs., the profits were a little greater 
when it was fed. 

Growing pigs on alfalfa pasture, G. A. Brown and W. E. J. Edwards 
{Michigan Bta. Quart But, 6 {1924), No. 4, pp. 154-156). —^The results of a test 
are reported in which 59 pigs were pastured on 10 acres of alfalfa from May 2 
to October 12. During the time from May 2 to early in July the 9 mothers 
of these pigs were also on the pasture. The lot was divided into two 5-acre 
portions which were pastured alternately. An average of 2.67 tons of hay per 
acre was also cut from the pasture, which was only 1.06 tons per acre less 
than was cut from an unpastured piece of alfalfa. It is calculated that this is 
an economical way to carry spring pigs until fall when grain ripens. 

Bape pasture for hogs, W. E. J. Edwards and G. A. Brown {Michigan Bta. 
Quart. But, 6 {1924), ^o. 4, PP- 156, J57).—Three lots of 9 60-Ib. pigs each 
were fattened on % acre plats of rape pasture, receiving a ration of hominy 
and middlings, 2:1. One lot was self-fed, making average daily gains of 1.84 
lbs. per pig, and the other two lots were hand-fed different amounts of the 
feed, the one making gains of 3.13 lbs. and the other 0.80 lb. per day. The 
lot receiving the smaller amount of feed made gains with about the same 
feed requirements as the self-fed lot, but the lot receiving about a three- 
fourths full feed of grain required more grain for the gains made. 

The food value of milk, O. E. Reed and C. F. Huffman {Michigan Bta. 
Quart. But, 0 {1924)* No. 4, pp. lJfl--151, figs. 4). —In demonstrating the feed¬ 
ing value of skim milk, four 2-months-old pigs averaging 36.5 lbs. in weight 
umte s^^leeted, one-half of which were self-fed on shelled yellow com and the 
Other half on shelled yellow com and skim milk. The first two* pigs made 
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average gains of 9.5 lbs. during 5 months, while the latter two pigs made aver> 
age gains of 221 lbs. At the concltision of this test one of the stunted pigs was 
continued on the shelled com with the addition of skim milk and the other 
stunted pig received a complete mineral mixture in addition to the com. The 
reiGqpective gains made In 5 months were 807 and 28 lbs. At the age of 1 year 
the pig receiving minerals was given skim milk during the succeeding 5 mouths 
and made a gain of 274 lbs. 

The valne of mineral supplements in swine feeding, J. B. Rice and H. H. 
Mitchell {Illinois 8ta. BvX. 250 (192^), pp. The practtcal necessity of 

supplying minerals to swine is reviewed, followed by a more detailed report 
of the 8 years' experiments in adding minerals to well balanced rations than 
was previously noted (B. S. R., 49, p. 368). 

Six lots of 20 pigs each, averaging 43 lbs., were selected for the first experi¬ 
ment, which was concerned with the advisability of adding mineral supple¬ 
ments to a ration of com, middlings, and tankage, with and without rape pas¬ 
ture. The pigs of lots 1, 2, and 3 were hand-fed in dry lot a full ration of 
com, with 0.4 lb. of tankage and 0.8 lb. of middlings. Iiots 4, 5, and 6 were 
similarly fed on rape pasture except that the amounts of tankage and mid¬ 
dlings were less, the former varying from 0.25 to 0,8 lb. and the latter from 
0.5 to 0.75 lb, per day. Lots 1 and 4 received no mineral supplements, while 
the other four lots were given access in separate self-feeders to coal, limestone, 
rock phosphate, and salt, and in addition charcoal and air-slaked lime were 
supplied to lots 3 and 6. 

Four lots of 20 pigs each, averaging 46 lbs. in weight, were selected for the 
second experiment All lots were on blue grass pasture from July 10 to Octo¬ 
ber 2, after which they were fed in dry lot. Lots 1 and 2 received a two-thirds 
ration of com while on pasture, followed by full feeding In the dry lot. Lots 
8 and 4 received a full ration of com throughout and in addition 0.25 lb. 
of tankage per head daily. Lots 2 and 4 also had access to a mineral mixture 
of 5 parts of coal and 1 part each of air-slaked lime, rock phosphate, and salt. 

The third experiment was conducted on blue grass pasture with two lots of 
20 pigs each, averaging about 65 lbs. in w^ght. The average dally rations 
consumed by each lot were 8.4 lbs. of com, 0.51 lb. of linseed oil meal, and 
0.79 lb. of middlings. In addition lot 2 had access to a mineral mixture of 6 
parts of coal and 1 part each of ground limestone, rock phosphate, and salt, 
The results of the three experiments are summarized in the table below, all 
pigs being fed to an approximate weight of 225 lbs. 

The effect of mineral supplements on pains and feed consumed hp swine* 
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At the concluslan of experiment 3, 5 pigs from each lot were slaughtered and 
the leg bones measured and analyzed. Slz eows from lot 1 and 5 from lot 2 
were bred and continued on their respective rations until after weaning their 
pigs. The measurements and composition of the bones of the slaughtered pigs 
did not reveal any significant differences, but the bones of the pigs receiving 
the minerals had a higher specific gravity and a higher ash content. The bones 
of the mineral-fed pigs were tlius stronger and denser. The sows which were 
bred gainfed faster in the mineral-fed lot, 0.87 as compared with 0.64 lb. for the 
average daily gains. The litters of the mineral-fed sovrs were also larger and 
heavier, though the average weights of the pigs were less. The sows were 
slaughtered after weening their pigs and an examination of their leg bones did 
not reveal any significant difference between the two groups. 

The authors conclude from the work that the addition of minerals to well- 
balanced rations had little effect on the gains of the pigs receiving them. 

Fattening stunted pigs, W. E. Carboll (Breeder's Oaz,, 85 (1924), No. 8, 
p. 2S7 ).—For another year’s study of the effect of prolonged maintenance on 
the succeeding gains of hogs (B. S. R. 49, p. 872) two lots of 10 pigs each averag¬ 
ing 47 lbs. were selected. The one lot self-fed from the beginning gained an 
average of 1.53 lbs. per head dally, whereas the other lot held at maintenance 
for 1^ days gained an average of 1.94 lbs. per head when placed on self- 
feeders. The pigs self-fed from the beginning also required 17 per cent more 
feed per 100 lbs. of gain and 25 per cent longer time to reach 200 lbs. than the 
other pigs. The Indications of the 2 years* work are that pigs stunted from 
lack of feed do not lose the power to recover and make economical gains when 
sufficient feed is supplied. 

[Swine feeding experiments at the Fredericton Experimental Station], 
C. P. Bailey (Canada Eoopi. Farms, Fredericton (N. B.) 8ta. Rpt. Bupt 1922, 
pp. 22-2$, fig. 1),—The amounts of feed required by sows during the gestation 
period, by pigs to six weeks of age, by young sows to date of farrowing, and 
by aged sows and boars for one year’s maintenance have been computed. In 
another experiment, pigs averaging about 25 lbs. In weight on July 12 were fed 
tmtil November 18, first on oats, middlings, and skim milk, but with gradual 
changes to a finishing ration of corn or barley 2 parts, shorts 1 part, and oats 
1 part, with skim milk and green feed. The gains made were about equal 
with com and barley, but finishing was a little slower on the barley ration, 
though it is stated tliat the barley-fed hogs were decidedly better finished 
than those receiving corn. 

New iuTestigations of the early determination of pregnancy [trans. title], 
ScHSfiDT (Jour. Landw., 71 (192S), No. 1, pp. 1-8 ).—This consists largely of a 
description of the interferometric method for the early determination of preg¬ 
nancy, The test depends on the reaction of serum from the female animal in 
question to placenta preparations. The method has been successfully used in 
Germany with animals and also gives accurate results with humans. 

The determination of early pregnancy in swine by the interferometric 
method [trans. title], E. Wendt (Jour. Landw., 71 (192S), No. 1, pp. 9-1 $).— 
The results of experiments with 100 sows at the University of Gfittingen 
have led the author to conclude that where the tests are made four weeks 
after mating, negative reactions are certain indications of nonpregnancy, but 
positive reactions may occur as a result of pathological conditions. Pregnancy 
may be detected within eight days of service, but there is no regularity of 
determination up to four weeks, after which time pregnancy may always be 
demonstmted. « 

How early may pregnancy in swine be detected by the interferometric 
melliod [trana title]? A. Sax (Jour. Landw,, 71 (192$), No, 1, pp. H, 15).—h 
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continuation of the above experiments with 61 teste of serum from monpreg- 
nant sows and 59 tests of pregnant sows led the author to draw conclusions 
similar to those of Wendt The present investigation indicated that pr^ancy 
could be determined accurately within two or three weeks after service. 

Alfalfa and borsesy R. S. HtmsoN (Michigan 8ta, Quart, Bui,, 6 
No, 4, pp, 151--154, fig, 1), —In comparing rations of com and alfalte with com, 
oats, and timothy for work horses, one horse of each of nine teams of medium to 
heavy horses received each of the compared rations over a period of 13 weska 
The horses receiving alfalfa gained a total of 740 lbs, while those receiving 
timothy lost SO lbs. The alfalfa ration was also less expensive. 

Influence of vitamines on growth and resistance to coccldiosls, O. F. 
HsJoser (Rel, Poultry Jour,, SI (1924), 2, pp. 22S, 228, 2S2, figs. 2 ).—^The 

results of experiments conducted at the New York CJomell Experiment Station 
are briefly reported. Five lots of about 60 day-old chicks each received the 
following daily supplements to a basal mash and scratch grain ration until 8 
weeks of age: Lot 1 no supplement, lot 2 2 teaspoonfuls of cod liver oil, lot 3 
green feed, and lots 4 and 5 2 teaspoonfuls of cod liver oil and green feed, with 
a further addition of skim milk in lot 5. The average weights per chick at 8 
weeks of age were in the respective lots 153.6, 204.9, 177.9, 235.8, and 454.7 gm. 
The records of weights and losses were kept to 18 weeks of age, though the 
rations of all lots were the same as lot 5 after 8 weeks. 

Losses of chicks from an infection of coccldlosis were heavy from the sixth 
to the eleventh week, but only 1 bird was lost In lot 5, as compared wifli 43 in 
lot 1, 25 in lot 2, 87 in lot 3, and 16 In lot 4. The author concludes that the 
vitamins supplied induced better growth and increased the resistance to 
coccidiosis. 

Egg production and broodiness, C. M. Feboitson (Michigan 8ta. Quart, 
Bui,, 6 (1924), No. 4, pp, 182-1S8, figs, 5). —^Thls gives the comparative produc¬ 
tion during the winter, spring, and summer-fall periods of the birds of the 
dlffermt breeds In the Michigan Agricultural College laying contest, as well as 
a summary of the amount of broodines of each breed. 

The effects of shell texture on the hatchability of hens* eggs, B. F. Kautp 
(Poultry Item, 26 (1924), No, 4, p. 12).—A brief report is given of a study at 
the North Carolina Experiment Station of the fertility and hatchability of eggs 
having different textures of shell, classified as normal, ridged, mottled, or thin 
shelled. In one test in 1923 the following hatchability of eggs was found: 
Normal shelled 61.8 per cent, mottled 33.3, and ridged shelled 41.2 per cent, and 
in another test in the same year normal 54 per cent, mottled 42, thin 80, and 
ridged shelled 22 per cent. The following table summarizing the hatching 
results of 4,308 eggs of different shell textures incubated during 1922 also 
shows the advantage lor normal shelled eggs: 

Effect of Bhell texture on hatchability of egg$. 
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Popular poultry pointers^ E. R. Hannas (New York: Maetnillan Co.^ X92St 
pp. [192+907, pU, SI, flgs. 19). —^Most of the chapters in this book have be^ 
prevlouiSly published as separate papers. The general phases of poultry pro¬ 
duction, including choice of breed, planning the poultry plant, breeds, size of 
flock, feeding, marketing eggs, and raising of chicks are discussed in turn. 

California poultry productioh, 11. B. Easson (^'an Francisco: Faeiflo Rural 
Press, 1998, pp. VIl+9-178, pis, 11, figs. 2).—The poultry practices which have 
proved most successful in California are described, with special reference to 
housing, breeding, feeding, and marketing. Separate chapters are also de¬ 
voted to turkeys and ducks. 

Feeding chickens in Canton, W. L. Punkhouseb and L. Hoh (Lingnaam 
Agr. Rev., 1 (1098), No. 9, pp. IS, pi. 1).—A brief discussion of the feeds and 
methods employed in the fattening of poultry in Canton, China, is given. 

DAIRY FARMING—DAIRYING. 

Final report of the president, World’s Dairy Congress Association, H. B. 
Van Nokman ([Washington, D. C.: Natl. Dairy Union, 19242f pp. 16). —^Thls 
includes the financial report and a brief history of the World’s Dairy Congress, 
as well as other miscellaneous information. 

Report of the proceedings of the National Milk Conference . • • 1922 
(London: Natl. Clean Milk Soc., Inc., [1928], pp. [i]+222). —^This consists of 
the proceedings of the National Milk Conference held in London from October 
16 to 18, 1922, under the direction of the National Clean Milk Society. The 
following papers, with discussions of each, were presented: Dairy Breeds of 
Cattle in Relation to Quantity, Chemical Composition, and Cost of Production 
of Milk, by J. Mackintosh; The Effect of Feeding of Dairy Cattle in Relation 
to the Cost of Milk Production, by G, H. Garrad; Contagious Abortion, by 
S. Stockman; The Production of Clean Milk, by P. A. Lejeune; Bovine Tuber¬ 
culosis in Relation to Man, by A. S. GriiSith; The Tuberculin Tests, by S. R. 
Douglas; Variation In the Composition of Cows’ Milk, by C. CrowUier; The 
Handling and Distribution of Milk, by J. Robertson; On Pasteurization, etc., 
by G. Dreyer; Safeguarding Milk, by C. E. North; The Food Value of Milk 
and Its Care in tlie Home, by R. Hutchison; and The Campaign for the 
Production of Pure Milk, by A. D. Hall. 

Dairy cattle, J. Mackintosh (London: Ernest Benn, Ltd., 1928, pp. IV+77, 
fig, i).-—This is a brief handbook on dairy cattle dealing with the feeding, 
management, and breeding of dairy cows, bulls, and young stock. 

Studies ou conformation in relation to milk producing capacity in 
catUe.-—in, Conformation and milk yield in the light of the personal 
equation of the dairy cattle Judge, J. W. Gowen (Maine Sta. Bui. 8H (1998), 
pp. 69S6, fig. 1). —^This is the third paper (E. S. R., 45, p. 678) based on the 
relation between the milk yields of Register of Merit Jerseys and tlie scores 
given to each animal by 19 competent judges. The material is discussed mainly 
from the standpoint of the correlations between the milk yields and the total 
score and score of the various characters of the animals as a method of 
determining the emphasis placed on the different characters by the different 
judges in ^tlmating milk-producing capacity. 

The judges were classified as good, fair, and poor according to their success 
in selecting the higher producers by their scores. The good judges apparently 
found most to indicate milk yield in the total score, rear udder, wedge shape of 
body and deep large paunch, milk veins, large sized udder, neck, teats, general 
appearance, thighs, broad and level udder, and fore udder. Good judges were, 
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however, able to Judge well In most all characters, whereas poor judges #ere 
equally poor in Judging all characters. 

The study indicates that each Judge has a different ability to estimate milk 
yield, but the average correlation coefficient between total score (the best 
indicator of production) and milk yield was 0.38, which is indeed low. It is 
thus suggested that where possible milk records should be kept as a basis for 
selecting dairy cattle. 

Sxperimental feedUng [of milch coivs], O. B. Eothweix {Canada Bdpt 
Forms, Anim, Mush, Div, Rpi. 19^ pp, 7-14 ).—Several feeding experiments 
with dairy cattle have been conducted by the Canadian Department of Agri¬ 
culture. 

Com silage v. roots (mangels) for dairy cows. —In this experiment 7 Hol¬ 
stein and 4 French Canadian cows received average dally supplements to a 
ration of corn and hay during five 3-week periods as follows: (1) 40 lbs. of 
com silage, (2) 23 lbs. of corn silage and 58 lb& of roots, (3) 32 lbs. of corn 
silage, (4) 73 lbs. of roots, and (5) 33 lbs. of corn silage. Records of the pro¬ 
duction were taken only during the last week of each period, the average dally 
milk production for the respective periods calculated in that manner being 31.13, 
81.90, 26.15, 25.21, and 21.45 lbs. On the com silage and root ration there 
was produced 11.3 per cent more milk and 9.8 per cent more fat than on the 
silage ration. The cost per 100 lbs. of milk was also slightly greater. On the 
root ration there was produced 5.92 per cent more milk and 1.6 per ceqt more 
fat than on the straight silage ration, and the qost per 100 lbs. of milk was 
calculated as 16.8 per cent greater. 

Com silage v, peas, oats, and vetch silage. —^This experiment was conducted 
similar to the one above. Corn silage was fed during the first and third 
periods and pea, oat, and vetch silage daring the second. The average daily 
milk production of the 14 cows during the final week of the two corn silage 
periods was 38.03 and 27.15 lbs., and 29.68 lbs. during the period when pea, oat, 
and vetch silage was fed. The averages were slightly in favor of corn silage 
for milk production 1.4 per cent, but 4.8 per cent in favor of oat, pea, and vetch 
silage for fat production. Both fat and milk were, however, produced more 
economically with com silage. The oat, pea, and vetch silage used in this 
experiment was not of the best quality. 

In a repetition of this test with 19 cows, the average daily milk produced 
In the com silage periods was 21.61 and 21.6 lbs. but only 20.77 in the pea, oat, 
and vetch silage periods. Both milk and fat were again produced much more 
economically with com silage. 

It is concluded that, though pea, oat, and vetch silage compares favorably 
with com silage in it|i ability to produce milk, the high cost of l>roduction and 
the poor keeping qualities make it less economcal than com silage. 

Com sUage v. sunflower sUage. —Two experiements In which corn silage was 
compared with sunflower silage were carried on similar to the above. Seven¬ 
teen cows were used in the first and 12 in the second experiment Ck)m 8ila|;e 
was fed in the first and third and sunflower silage in the second feeding period 
The milk production was 1.25 per emit in the first expeidment and 5 per cent 
in the second greater with com silage, while the fat production was ao and 
8.8 per emit greater. The milk and fat were produced more ecohoknically 
tha sunflower silage, however. The lack of palatability and the geater tendahey 
i^lage to freese because of the higher water content are pcdflla^ 

l^e cow for mlllCy 1^. S. WiLLasn (Wgo. Farm 6ul, U 
pp/P^flp9, id).—A popular piasentatldh of the prindples of feediz^ didry 
catila ' 
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Bearliig ealves and heifers, H. A. Hopfeb (N, Y. Agr* Col, (OomeU) Bmt 
BuL yS (192S), pp. BO, figs, 6), —A popular presentation of the principles to be 
obsenred in raising dairy heifers. 

Bundowers versus com for growing heifers, C. F. Bailey {Canada Expt 
Parma, Fredericton {N, jB.) Bta. Rpt. 8upt. 1922, pp, 9, 10), —In a 28-day 
erperiment sunflower and com silages were compared for growing heifers 
when fed with a daily ration of 6 lbs. of hay and 4 lbs. of grain. Seven 
heifers in each lot consumed 980 lbs. of either silage. The average daily 
gains made were 1.8 lbs. on com silage and 2.1 lbs. on sunflower silage. 

The heifers were then continued for 8 days more on this ration, with the 
addition of pasture in the last 3 days. During the 8 days the steers on corn 
silage lost an average of 28.57 lbs. and those on sunflower silage 39.28 lbs. 
It is concluded that the larger gains made by the sunflower jproup during the 
regular test were due to the larger amounts of feed in the intestine, which 
was lost during the 3 days on pasture. 

[Cost of raising dairy heifers], W. W. Baihd (Canada Expt, Farms, Nappan 
(N, 8,) Farm, Rpt. 8upt, 1922, p, 13), —In raising 9 dairy heifers to one year of 
age, it was found to require an average of 1,089 lbs. of whole milk, 2,627 lbs. 
of skim milk, 712 lbs. of grain, 600 lbs. of roots, 1,196 lbs. of hay, and 482 
lbs. of green feed, costing an estimated total of $46.45. To raise 11 heifers 
from one to two years of age there was required an average of 948 lbs. of 
grain, 2,411 lbs. of roots and silage, 2,409 lbs. of hay, 240 lbs. of skim milk, 
and 132.5 days of pasture, at a total cost of $39.94. 

The fat content of water buffalo milk on partial milking, and of the 
milk from each quarter, C. 0. Levine and K. F. Koo (Lingnaam Agr, Rev,, 1 
(1923), No, 2, pp, 15-21).—Determinations of the fat content of the fore milk 
and strippings from each quarter of the udder of four buffalo cows with and 
without previously massaging the udder at Canton Christian College indicated 
that in the unmassaged udder there were greater differences, though not as 
great as had been reported for European cows. 

The authors conclude that these results point toward the rising of the cream 
in the milk cistern. 

Standard methods of milk analysis, bacteriological and chemical (New 
York: Amer, Puh, Health Assoc,, 1923, 4- pp, [53-f4d, figs, 3).—^Descrip¬ 
tions are given of the methods for making bacteriological and chemical 
analyses in milk as adopted by the American Public Health Association and 
the Association'Of Oflicial Agricultural Chemists at their annual meetings in 
1922. 

Testing milk and cream, W. P. Hays (Missouri 8ta, Circ, 119 (1924), PP* 
11, figs, 16). —General directions for testing milk and cream by the Babcock 
test are given. 

Factors influencing fat tests of milk, G. C. White and W. D. Bubbington 
(Conn, Agr. Cot, Ext, Bui. 14 (1924)f PP-11* fig9- 3), —Variations in the fat test 
of milk are discussed from the viewpoint of breed, individuality of the cow, 
season of the year, stage of lactation, feed, etc. 

Use of Endows medium in locating milk contamination, L. A. Bbown and 
E. J. GoTT (Amer, Food Jour., 16 (1923), No. 6, pp. 295, 296).—This is a r^rt 
of sevmral years’ successful use of Endo’s medium for the detection of Bacillus 
ooU contamiuaUbn of milk at the Kentucky Experiment Station. 

On the casein spUttiug ability of Lactobacillus easel and Streptococcus 
luctls [trans* title], A. I* VutTANEN (8oo. 8oi. Fennica, Comm, Phys, Math,, 1 
(1926), No* 41, pp. i3).^In this investigation 30 strains of c-type and 10 of 
a-type of L. easel and 12 strains of 8. Uwtis, Isolated mostly from Emmen- 
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thaler cheese, were studied as to their ability to produce volatile acids in 
skim milk at 18 to 21**, 87, and 42** G. In studying the action of each strain 
on casein, 500 cc. of sterile skim milk containing 80 gm« of calcium carbonate 
was inoculated with 1 cc. of a 24-hour old vigorous culture^ and the sam¬ 
ples Incubated at 18 to 21® and at 87® for two months. The L, miei cultures 
at 87** had fermmited all the sugar, but large amounts remained in the cultures 
held at room temperature. There was always some sugar left in the B. 
laotis cultures. Determinations of the soluble nitrogen, amino nitrogen, And 
ammonia nitrogen are reported in tabular form for a number of the different 
strains at the different temperatures. 

L. oasei e had practically no action on the casein, and L. oaM 0 i a had only 
a very little action at the lower temperature, but at 87** both types markedly 
increased the percentage of soluble and amino nitrogen, with some Increases 
In ammonia nitrogen. The strains of 8. laoti$ varied in the extent of their 
activity, but in all cases it was greater at room temperature. Holding the 
materials at 42® for 20 hours, followed by two months' incubation at room 
temperature, resulted in the formation of considerably greater amounts of 
the three forms of nitrogen than at room temperature throughout The 8. 
laotia strains were also slightly more active under this treatment 

Further tests showed that the action of a mixed culture of L casei e and 
8. laotia was greater when incubated for a short period at 42®, followed by a 
longer period at room temperature, than the action of either culture alone. 
In studying the duration of the activity of two types of Lactobafillus, it 
was found that the f-type was dead within 80 days after inoculation, whereas 
the a-type was still living at 90 days. It is thus concluded that in Emmen- 
thaler cheese production, the c-type acts quickly and dies, but is followed by 
the action of the a-type. There is also a symbiotic relation between 8* laotis 
and the action of the two types of L, caaei. 

The effect of formaldehyde upon the vitamin content of milk, A. M. 
Bleilb and K. J. Seymour 58 1512, pp. 518-520, fig. 1).— 

In two tests carried on in Marcli and November, 1922, at Ohio State Uni¬ 
versity, baby chicks were fed a ration of corn meal cakes, rice flour cakes, 
and unleavened white flour cakes, with access to grit, shell, and charcoal. 
The drink given the two other groups receiving the same ration consisted of 
raw milk in one lot and raw milk treated with one part of formaldehyde to 
20,000 parts of milk in the other lot 

The chicks receiving no milk showed the lack of vitamins early. Those 
receiving milk grew well for a time, but slight symptoms of vitamin deficiency 
developed first in the raw-milk group and very shortly after in the group 
receiving milk treated with formaldehyde, indicating that winter milk is not 
a sufficient source o/vitamin 0. The results, however, further indicated that 
the vitamin 0 present was not injured by. the formaldehyde. 

A milk survey of several Itortli Dakota cities^ M. JoNmcwAso and O. H. 
Mergers (N. Dak. State Food Commr. wad Chem. Bui. 6 {1924), pp. S0 )j^A 
brief report of the results of a survey of the ctmdition of the milk supplies of 
12 North Dakota cities is given, with suggestions as to milk ordinances and 
methods of cleaning bottles and utensils. 

Tbe value of dyUlerent types of covered pails in the productioii ^ clean 
milk, P. M. HiCKSon (MUh Indus., 4 {1924), m 7, pp. 49-51, figa. 5),--Um22 
at National Institute for Dairying, nOl^g Into pills 

wia found to reduce the bacterial content of the milk from 88 to 84 per cent 
cs^^red with open-top pails. The mnoant of dirt recovm^ on a oobon 

also greater from the open palh These results wem obta|iisd 



1924] VBTEBIKABY MBDICIISIB. 681 

with caws having clipped udders which had been washed and wiped prior to 
miUcing* 

How to produce good cream, 0. A. Htjtton (Tenn, Agr, Col, Ext, Pul>, 121 
(1924)t pp. 16, figs, IS), —^A popular discussion of the recommended methods 
for cleaning dairy utensils and the cooling of cream. 

The effect of milk plant operations on the amount of cream rising on 
milk, W. H. Martin and W. B. Combs (Jour, Dairy 8ci,, 7 (1924), No, 2, pp, 
197-204, fig, 1), —^A study of the effect of different operations in the milk plant 
on the cream layer Is reported from the Pennsylvania Experiment Station, 
The milk was processed in each case, after which samples were placed in 
cylinders graduated to read the percentage of cream showing and held for 24 
hours at 85® F., during which time hourly readings were made. The results 
showed a slight Increase in the cream rising on clarified milk, but when the 
milk was heated to 90* before or after clarification practically no reduction 
occurred. Pumping hot milk also caused a slight reduction In the cream layer, 
but pumping had no effect on cold milk. 

The effects of pasteurization seemed to be largely dependent on the length 
of the holding process, the agitation of the milk, and the method of cooling. 
Pasteurization had little effect up to two hours, but after that the reduction 
amounted to from 20 to 65 per cent. Slow cooling and agitation also reduced 
the cream layer. The authors conclude that “ the fundamental cause of varia¬ 
tion in creaming ability of milk will possibly be found in the milk serum, and 
not the butterfat, as has long been the opinion.” 

Lactic fermentation, Its utilization In the manufacture of butter [trans. 
title], S. S. Soriano (Rev. Facult, Agron, y Vet. Buenos Aires, 4 (1923), No, 2, 
pp. 197-272, figs. 10), —The first part of this article deals with the cultural and 
morphological characteristics of the more common organisms found in starters 
with relation to the chemical changes which each producea The second part 
deals with the effect of various methods of ripening and pasteurization of cream 
and the storage of butter on its flavor and other qualities. This work was 
reported from the University of Buenos Airea 

Collection of legislative prescriptions concerning cheese, A. J. S waving 
(The Hague: Natl, Com, Iniematl. Zuivetbond, 192S, pp. 104, 7.1 ),—^The 

legal requirements governing the manufacture of cheese are summarized for 
33 countries of the world. 

Studies of fat globules and aii* cells in ice cream which show how manu¬ 
facturing processes affect these important accessories to quality, M. Mor- 
TENSEN (loe Cream Trade Jour., 20 (1924), No, 4* PP. 74-76, figs, 7), —^The con¬ 
clusions derived from studies of the factors influencing the texture of ice cream 
at the Iowa Experiment Station are briefly summarized. Homogenization tends 
to reduce the size of the fat globules, but they form in clusters which are 
broken up by agitation during freezing, the viscosity of the mix is Increased, 
and the size of the air particles incorporated are small. 

VETEBXETAET MEDICINE. 

Beport of the New York State Veterinary College at Cornell XJnlveridty 
for the year lUBH-Sia (N, Y. State Vet, Col, Rpt., 1922-23, pp. 234, pU. 2, 
fig, i).—Included in this report are the following papers: Intestln^a Parasites 
of Bogs, by J. H. Milks (pp. 41MS7); Beport of Poultry Disease Investigation, 
by y. W. Fuller (pp. ; A Study of Bang AborUon Disease in Cattle, by 

R. R. Birch and H. L. Gilman (pp, 62-155); A Test for Peristaltic Activity 
<pp. 156^-169) and The Bate of Passage of Material Through the Digestive 
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Tract (pp. laO'-iaO), both by P. A. Fish; The Blood, Urine, and Tissue Juices 
in Asoturia, by 0. 13. Hayden (pp. 167-174); The Thermal Death Points of 
Tubercle Bacilli and Their Bearing on Pasteurization of Mllh, by J. Traum 
(pp. 174-203)Immunizing Young Pigs Against Hog Cholera, by J. W, Benner 
(pp. 204-218); and The Pathology of “Posterior Paralysis,” by S. A. Ooldberg 
et aL (pp, 214-282). 

The prepaifatioa of bacterial antigens, 0. O. Meuck (Diss,, Univ, 

1^82, pp. 15, flg9. 4 ).—^In this dissertation, the author discusses briefly the 
complications in the present methods of preparing bacterial antigens and out¬ 
lines methods which he has found satisfactory for overcoming these difficulties. 
The general principles involved are three in number, (1) the elimination of 
admixed culture medium protein, (2) the disintegration of bacterial cells with 
the least amount of chemical modification, and (8) the preservation of the 
antigen without the addition of chemical preservatives. 

The first is accomplished by the use of a protein-free medium consisting of 
redistilled water 1,000, sodium chlorid 5, asparagin 3.4, disodium hydrogen 
phosphate 2, magnesium sulphate 0.5, and ammonium lactate 6.3 parts. After 
dissolving, the medium is adjusted to +0.2 acid by the addition of sodium 
carbonate, autoclaved for 10 minutes at 10 lbs. pressure, tubed, and autoclaved 
again as before. This medium has been found suitable for the growth and 
transfer of the organisms used without loss of antigenic properties. 

The disintegration of the bacterial cells is accomplished by rapid freezing 
and thawing of the culture in special silver-plated metal tubes, the process being 
repeated in rapid succession from 20 to 25 times. The solution obtained after 
centrifuging is said to possess a much higher antigen content than the total 
sasi)ension and to be completely lacking in anticomplementary action. 

The preservation of the antigens without the use of chemical preservatives 
is accomplished by keeping them in a frozen state in small glass tubes in n 
refrigerating chamber at —18® 0. Antigens thus preserved are said to be 
serviceable for at least three years. 

The duratioii of immunity following immunization against erysipelas, 
L. Home ANN (Ueber die Dauer der Immunitdt naoh der Botlaufachutzimpfung. 
Inaug. Dies., HeaBiache Landea-Univ., Qieaa*en, 192Z, pp. 7).—^As a result of 
immunization experiments conducted On mice and of the author’s experience 
in the immunization of swine against erysipelas, the conclusion is drawn that 
the simultaneous immunization against erysipelas is of the nature of an active 
immunization. Passive immunization is of very short duration. 

In practice the author recommends immunization with serum alone only in 
the case of infected herds. In the simultaneous Immunization minimal doses 
of serum and maxifial of the culture should be used. It is considered safest 
to follow the simultaneous Immunization with an increased dose of tiie cul¬ 
ture from 10 to 14 days later, but In practice this adds considerably to the cost. 

The foot*ajid*moiith disease, E. T. Mssedith (Dairy Foiwier [Des Moimdah 
2$ (1924), No. 11, pp* 10, 18, 19, fig. i).—This account of the occurrence of 
foot-and-mouth disease in CaUforhia and means for its control includes a map 
showing the infected areas. 

Hiemorrhagic septleemia stadios.^^-—The dev^opment of a potent Im* 
agent {natmal aggresmn) hy the use of iii^lily vtimlent stnans 
nt Ihemor^^ saptleeniia orgahlaiiis, W. S. Goohenoub (Vet. Med., 19 
No. 6, pp* 8Sl-4iS; aiae in Jour* Amer* Vet*, Med* Aasoo*, 85 
49^-441 )brief report is given of hmnorrliagic soptieteia stufite 
co^iic^ with a virulent culture <mtalhed item the heart blood of ameM 
tndlilM which died of acute disease in tibe Y^lowstcne iiafloha) JPndc 
March, 1022. 
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The organism is said to exhibit all the characteristics of the Pastearella 
group and to be distinguished by its very high virulence for all species of 
domestic animals, whatever their age or condition. Its relationship with 
bovine strains is shown by tabulated cultural characteristics of this strain 
and three bovine strains and by similarity in complement fixation tests and 
in animal protection tests. During a period of over two years no appreciable 
diminution in the virulence of the organism could be detected. The symptoms 
following injection and the autopsy findings were quite uniform. The large 
amount of exudate produced was found to have the properties of an aggressin 
and to be suitable for use as an immunizing agent against hemorrhagic septi¬ 
cemia. Immunity experiments conducted on a limited scale with yearling 
cattle showed a much greater degree of protection against severe exposure 
to the hemorrhagic septicemia organism in the aggressin-treated animals 
than in the yearlings treated with vaccine and bacterin. Since relatively large 
quantities of exudate can be obtained from animals Infected with this organ¬ 
ism, a potent liftinunlzing agent in the form of the natural aggressin is available. 

Observations and autopsy of some goats which were natural carriers of 
Micrococcus melitensis.—^-Importance of the mammary gland [trans. title], 
B. Buknet and C. Anderson (Arch, Inst, Pasteur Tunis, IS (IPS-}), jVo; I, pp, 
7-18).—Detailed reports are given of the examination, with reference to M, 
melitensis^ of 5 goats suspected, through agglutination tests or other observa¬ 
tions, to be carriers of M, melitensis, and of 1 goat which had been under 
observation through a period of 9 months and had been inoculated several 
times with M. melitensis. The general conclusions drawn from the investiga¬ 
tion are as follows: 

There is no relationship between the state of general health of a goat and 
melitensis infection. The temperature of infected goats is almost always 
normal and gives no index of infection. Neither the presence of agglutinating 
bodies in the serum nor of tlie organism in the circulating blood or milk is a 
regular and constant fact in infected goats. The serum of heavily .infected 
goats does not always have agglutinating properties and is sometimes sterile 
even after the experimental inoculation of large doses of virus. 

In infected goats reactions to intracutaneous and subcutaneous inoculation 
of melitin and thermal reactions are often positive, but these reactions are not 
regular and do not furnish a safe method of diagnosis. There is no constant 
lelation between the state of infection and the presence of leucocytes in the 
milk. 

These observations and the fact that in the goat inoculated and reinoculated 
with heavy doses of the organism the virus was recovered only in the lymphatic 
glands have led to the conclusion that the seat of infection of M, melitensis in 
the goa|^ is the mammary gland. 

Studies on intradermal tuberculin, W. A. Haoan and J. Tbaum {Camell 
Vet, U (1924)f 1 ^ 0 . ft pp, fa?-»I7).—The investigation reported was under¬ 
taken largely as the result of the disturbing factor of “ no lesion ” tests some¬ 
times occurring in the official intradermal tuberculin test for cattle. 

Tuberculins prepared in the laboratory of the New York State Veterinary 
College where the investigation was conducted and obtained from other reliable 
sources were tested for toxicity for white mice and for specific and nonspecific 
reactions with guinea pigs and cattle. The types of tuberculin used, the 
preparation of which is described in the introductory section, Included fluid 
intradermal tuberculin, the same detoxified by fractional precipitation, single 
alcohol precipitated tuberculin, double alcohol precipitated tuberculin, detoxified 
double alccffiol precipitated tuberculin, alcohol fractional precipitate, and 
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acetone tuberculin as prepared in the laboratories of the Bureau of Animal 
Industry, U. S. D. A., for ophthalmic disca 

The intradermal injection into white mice of concentrated solutions of tuber¬ 
culin produced acute reaetimis of two types, followed by death in a few minutes. 
In the first type the most marked symptom was violent interfer^ce with 
respiration, resulting in conyulslve struggles, and in the second a semicomatose 
condition following hurried respiration at first No marked difference in 
toxicity was apparent in the preparations tested, all of them causing death 
in a few minutes with a dosage of 0.5 cc. The detoxified preparation was 
slightly less toxic than the original fluid tuberculin, and the acetone tuberculin 
had the least and the alcohol double precipitated tuberculin the greatest tcpclcity 
of the various precipitated tuberculins. 

The uninoculated tuberculin medium proved toxic for mice, and tests of the 
various Ingredients separately showed glycerin to be the principal factor in 
causing toxicity. 

Guinea pigs presenting almost all forms of artificially indoWi tuberculosis, 
together with normal guinea pigs, were tested Intradermally, each with two» 
types of tuberculin, and observed for specific and nonspecific reactions. In prac¬ 
tically every group of the nontuberculous animals tested some showed skin 
sensitiveness, manifesting Itself in swelling or necrosis, and others did not. In 
the Infected guinea pigs skin sensitiveness was manifest in most cases from 15 
to 30 days, depending upon the virulence of the organism and the size of the 
infecting dose. On retesting at weekly intervals, most of the animals reacted 
well to all tests, although in a few cases one or more positive tests were fol¬ 
lowed by negative and in others no reaction was evident. Some reacted to one 
tuberculin and not to another. As a r^ult of observations on gulfiea pigs a 
theory of the mechanism of Intradermal tuberculin reaction has been developed 
as follows: 

“In the course of the disease a ‘reacting substance* is produced which 
renders the skin sensitive to tuberculin. The amount of this ‘reacting sub¬ 
stance * and consequently the degree of sensitiveness of the skin varies greatly 
in different animals. In some it is so slight that an intradermal reaction may 
not be obtained at any stage of the disease In others the amount of * reacting 
substance * may be great enough to give a typical reaction to one tuberculin, 
but not to two or more applied simultaneously. In still others the ‘ substance * 
may be sufficiently abundant to give as many as four simultaneous reactions. 
After the ‘reacting substance’ has been used up in the course of an Intra¬ 
dermal reaction, some time is required for the production of a new supply. 
Since the progress of the disease is quite rapid in guinea pigs, this Interval is 
usually 8hort.’*\» 

In general, the results obtained with cattle paralleled those with guinea pigs. 
When the retest was carried out soon after the first test a considerable liumber 
of animals failed to react with any tii|>erculin, while some reacted to one and 
not to another. Tlfe tuberculins showed somewhat less difference in nonspedflc 
effects than when tested on guinea pigs. The resemblances, however, between 
the guinea pigs and cattle In nonspecific and specific reactions were such as to 
lead to the conclusion that there is a definite relation between the nonspedfie 
effects of the tuberculins on the two species of animals used, and that there is 
also a#correlatlon between these results and the degreejfff toxidty for white 
mjice» ^ 

In tjie selection of tabercnllns for Intradermal use, the metlkod Is stated as 
fi^m; “ Our tentative procedure at the presmit time is to test a porlhai of 
lot of tuberculin on the sfeln ta normal guinea pigs, using a 26 per cent 
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solution of the O. T. [old tuberculin]. If the average nonspeclflc Induration at 
48 hours on 10 or more animals does not exceed a diameter of 8 to 4 nun,, and 
if there is an absence of necrosis in the majority of the animals, the lot is 
regarded as satisfactory for intradermal use. If the nonspecific effect is higher 
than this the lot is reserved for use In the subcutaneous test” 

Xo-lesion tuberculin-reacting cattle, E. G. Schkoedee (Jour. Amer. Vei, 
Med, A 880 C,, $4 (1924), No, 5, pp, $44r-$52). —In this general discussion, one of 
the possible causes suggested in explanation of positive tuberculin reactions In 
a certain number of nontuberciilous cattle is the sensitization of the cattle in 
question through the ingestion of tubercle bacilli of the human type. 

Some observations relative to bovine infections abortion, J. M, Buck 
(North Amer, Yet,, 5 (1924), No, 6, pp, 231-241)- —^This is a general discussioh 
of the mode of transmission of bovine infectious abortion, the location of the 
causative organism in the animal body, and the symptoms, prevention, and 
control of thejdisease. 

Experimenii on the immunity conferred on calves by inoculatioii 
against cattle plagne, D. S. Rabaouati (Jour, Compar, Path, and Ther., SI 
(1924), No, 1, pp, 1-18, 3). —^The investigation which is reported in tliis 

paper was undertHken with a view of testing the theory advanced by Croveri 
(E. S. R., 42, p. 5G8) that calves born of cows wiiich are actively immune to 
rinderpest are passively immune through being born with a large store of 
antibodies and increasing this store i)y drinking their mothers* milk. 

The first series of exixjriments was arranged to test the immunity of calves 
born of cows immunized by double inoculation during pregnancy and reacting 
to the inoculation. Of 7 calves tested with 2 cc. of virus at one month (while 
still suckling) and again at five mo|^h8, or one month after weaning, none 
reacted to both tests, 1 to the first but not to the second, 2 to the second and 
not to the first, and 4 negatively to both tests. Of 5 tested one month after 
weaning, only 1 gave a positive and 4 negative reactions. All of these proved 
immune at periods varying from 1 year C months to 1 year 10 months of age. 

The conclusion drawn from this part of the investigation is that calves boni 
of cows which have reacted to the double inoculation during pregnancy may 
react to the inoculation of virus while still suckling, but more frequently do 
not react to such an inoculation and in this case may react to a further injec¬ 
tion of virulent blood after weaning. Some appear to have a certain resistance 
to rinderpest, at least for several months. The experiment is also thought 
to prove that it is safe to inoculate pregnant cows by the simultaneous method 
since tlmre were no abortions, although in many cases pregnancy was far 
advanced. 

In the next series a similar study was made of the susceptibility of calves 
bom of cows Immunized by the simultaneous method before pregnancy. Of 8 
calves Inoculated subcutaneously with 2 cc. of virulent blood while still suckling, 
only 1 gave a reaction and this was followed by recovery. When retested 
at from 7.5 to 12 months of age, the 7 which did not react to the previous test 
gave a strong reaction, while tShe 1 that reacted to the first test did not react. 

Eight calves of cows similarly immunized before conception w^ere given a 
double inoculation at ages of from 6 to 9 months. Only 5 of these reacted, and 
all recover^. 

These results are thought to Indicate that the calves of cows doubly* Inocu¬ 
lated before conception may react to inoculation of virulent rinderpest blood 
while still suckling, but more frequently do not react to fgieb an injection. 
Olives thus inoculated appear to have a certain resistance to linderpest, but 
7908-24-^7 
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the resistance is less than that of ealTes bom of cowb reacting to the doable 
inoculation during pregnancy. 

fhe final experiment, which was carried out by BL CkK>per, was arranged 
to test the immunity conferred by double inoculation of calves less than 18 
months of age at the time of inoculation, the tests being made at periods vary¬ 
ing from ZXi to 23.5 mimths after the inoculation. Of the 96 calves comprising 
the entire group, only 4 developed rinderpest on the retest, and only 1 of these 
died. This is thought to indicate that the double inoculation of calves between 
12 and 18 months of age confers a satisfactory Immunity. 

In discussing these results with reference to the work of Croveri, it is con¬ 
cluded that the double inoculation of suckling calves can not be relied on, but 
should be repeated a few months after weaning even when the first inoculation 
is apparently successful. During an outbreak of rinderpest it is considered 
advisable to include the suckling calves in the general vaccination, even though 
the vaccination should be repeated later. The double inoculation of calves 
80 (m after weaning is considered to give good results, but the duration of the 
immunity thus conferred has not been determined. The double inoculation ' 
of young stock from a year old upwards can be relied on as in the case of 
adult cattle. 

Horse-sickness in 1923, P. .1. du Toit (Union 8o. Africa Dept. Agr, Jour,, 

8 (1984), 4, pp, 370-882, figs, 2 ),—Reporting upon the occurrence of this 

disease, the author states that the summer of 1922-23 was one of the severest 
horse^sicknesB seasons yet recorded. 

Equine piroplasmosis, nuttalliosis, or biliary fever, as It occurs in 

India, G. F. Steevenson (Vet Rec,, 4 (1924), No, 15, pp. 815-822, figs, 5).— This 
is an extended report of studies by the author, an officer of the Royal Army 
Veterinary Corpa 

The employment of Bayer 205 for the treatment of surra in horses in 
the Dutch East Indies [trans. title], E. Rodenwalut and J. B. Douwes 
(Nederland, Indischc Bl, Diergeneesk, en IHerent., 83 (1922), No. 5-6, pp, 1-79, 
pis, 2; abs, in Trop, Vet. But 11 (1928), No. 2, pp. 45-60 ).—In reviewing the 
resultsftf their work the authors conclude that a horse may be cured of surra 
by a single large dose of Bayer 205, about 5 gm. per 200 kg. of body weight, 
or by a series of smaller doses, consisting of 0.5 gm, per 150 or 200 kg. given 
every other day until a total of 10 gm. or, if possible, 15 gm., has been admin¬ 
istered. 

A description of the method for collecting blood samples from breeding 
stock to be tested for ** carriers of bacillary white diarrhea, F. R. BEau- 
UETTS (New Jersey Bias,, Hints to PouUrymen, 12 (1924), No, 9, pp, 4)- —A brief 
descriptive account 

BUBAL EHGIITEEBIKO. 

Surface water supply of Ohio River basin, 1919 and 1923 (17. 8, Oeal, 
Survey, Water-Supply Paper 50S (1924), pp. VI+257, pis, 8).—This report, 
prepared in cooperation with the States of Pennsylvania, West Virginia, Ken- 
tudEy, Illinois, and Tennessee, presents the results of measurements of flow 
made on streams in the Ohio River basin during the years ended September 80, 
1919 aiid tm. 

Notes on strength of timbers with list of transverse tests on spedmetts 
in the tecbnologlcal museumt M. B. WsiiCH ([N. S, Wales] TechnoL Mm, 
Buh 6 1192$), pp. I2).^l>apa on strength ^ts of several different Au$trailan 
thnbers are presented lutd discussed. These Induded tensile ,compim^ 
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And shearing testa, and data were obtained on moduli of rupture and of 
•lastidity. 

What makea good concrete? H. H. MussELMAisr (Michigan 8ta. Quart, Bui,, 
e {1924)f if PP> 169), —^DAta are briefly presented indicating that the 

strength and general utility of concrete depend upon the wetness of the mix, 
the proportions, grading of material, and method of curing. 

Impervious concrete, H. 0. Baddeb (London: Educational Pub. Co,, Ltd., 
1996, pp. XX-^204, ftps. 29). —^Thi« book contains information on the selection 
of aggregates, mixing and depositing of concrete, finishing of exposed surfaces, 
and the completion of day work joints and expansion and contraction joints in 
order to secure impervious concrete. Chapters are included which discuss aggre¬ 
gates, sand, proportioning, water, relative consistency, water-cement strength, 
and inundation sand methods; Portland cement, white Portland cement, 
alumina cements, electric, cement fondu, etc., and oxychlorid cement; mixing 
concrete, machinery and plant for mixing concrete, concrete factors, concrete 
forms, tools in finishing concrete, spouting concrete, and concrete repairs; 
impervious concrete, impervious joints in concrete, and concrete for chemical 
work; portable concrete construction units, precast concrete, precast work in 
Prance, vibration for precast concrete, coloring cements, and painting concrete; 
concrete finishing, jointing pipes, cement mortar, and hard, dustless concrete; 
concrete roads. Bates experimental road, and test concrete road, California. 
Specifications for concrete, directory of testing engineers, a glossary of con¬ 
crete terms, and tables applicable for concrete work are included. 

Protection of concrete against alkali, E. C. B. Ix>kd (U, S. Dept. Apr., 
Public Roads, 5 (1924), No, S, pp. 2S-25). —^The progress results of two series 
of tests of water-gas and coal tars and parafiin treatments of concrete as pro¬ 
tection against solutions of alkali are briefly reported. The specimens employed ^ 
in the first experiments consisted chiefly of sections of well-seasoned fl-in. con¬ 
crete draintile containing very little coarse aggregate and ordinary tension and 
compression strength specimens made of 1 part cement and 3 parts sand. 

The tile sections were Immersed in thin liquid water-gas tar at room tem¬ 
perature until all air had been expelled, when they were removed and,, allowed 
to drain and dry in air, or they were heated in the air bath at 110* C. for 4 hours. 
It was found that the maximum amount of tar absorbed was from 7 to 8 per 
cent after draining for 24 hours and about 4.5 per cent when dried in the air 
bath. 

The test specimens were exposed to a solution containing 1.5 per cent of 
sodium sulphate and 1.5 per cent of magnesium sulphate. The results indicated 
from sevenfold to ninefold protection in the case of thoroughly impregnated 
material, and about fourfold protection when insulficient tar was absorbed or 
where the fixation of the tar residuum was incomplete before exposure to the 
alkali solutiona Tension and compression tests showed that, while the un¬ 
treated samples failed completely after 6 months in a 3 per cent alkali solution, 
the treated specimens gave higher values for tension and about the same for 
compression as those stored in tap water for the same length of time. Treated 
samples stored in 10 per cent alkali solution showed a loss in tension of about 
60 lbs. as compared with the untreated samples after 6 months in tap water, but 
ivere 224 lbs. stronger than untreated samples stored in 10 per cent alkali 
solution for the same length of time. These results are taken to indicate that 
water-gas tar, If thoroughly incorporated in concrete, offers an effective pro¬ 
tection against the action of saline solutions for a considerable period at least 

A continuation of these experiments on a somewhat larger scale with coal-gas 
tar and paraffin In addition to water-gas tar showed that samples of concrete 
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receiving 10 coats of water-gas tar and 1 coat of coal-gas tar Indicated a mini¬ 
mum loss in lime and increase in weight. 

Samples from all hatches receiving 4 coats of the paraffin solution after satu¬ 
ration indicated about the same resistance to alkali attack as the taivtreated 
samples, whereas samples Immersed for 24 hours in the paraffin bath but re¬ 
ceiving no surface application of paraffin suffered an appreciable loss in lime 
after 8 months’ exposure to the action of the alkali soluticm. 

Wear of concrete pavements tested, F. H. Jackson and J. T. Pauls ((7. 
Dept, Agr„ PuhUo Boade, S (192^)^ No. S, pp. figs. i5).—Data from ac¬ 
celerated wear tests of 62 concrete test sections, each 4 ft wide by about 10 ft 
long and constructed in tlie form of a circle approximately 625 ft. th circum¬ 
ference, are reported. These sections were subjected to approximately 300,000 
passages of a solid rubber-tired truck wheel, loaded to 8,000 lbs. and traveling 
around the circle over the same path at a speed of 22 miles per hour. On the 
basis that about 10 pmr cent of the total traffic passes over a 6-iii. width at the 
point of greatest concentration it was estimated that the experimental sections 
were subjected to a traffic equivalent to about 1,500,000 2-ton trucks operating 
at a speed of 22 miles per hour. In addition, the test sections were subjected 
to about 60,000 passages of a rubber-tired wheel loaded with the same weight and 
equipped with nonskid chains and the same number of passages of a plain 
rubber-tir4d wheel. The primary object of the test was to determine what 
relations exist between the surface behavior of concrete roads under traffic and 
the various laboratory tests for quality of the aggregates. 

The results showed tliat the rate of wear of stone concrete is in general not 
affected by the coarse aggregate, provided the coarse aggregate is equal or su¬ 
perior to the mortar matrix in resistance to wear. Excessive wear resulted 
^from the use of very soft stone as aggregate, even though used in conjunction 
with a mortar of satisfactory quality. The results are taken to indicate that 
stone with a percentage of wear greater than 7 should not be used in concrete 
road construction. Gravel concrete was, in general, as satisfactory from the 
standpoint of wear as stone concrete. Gravels consisting essentially of siliceous 
material^ were superior as regards both the amount and uniformity of wear to 
those containing a preponderance of calcareous fragments. Small amounts of 
shale occurring in the coarse aggregate caused both excessive and uneven wear. 

It was found tliat the modified abrasion test for gravel la its present form is 
not an Indication of the wear-resisting properties of coarse aggregates. It is 
suggested that if the severe impact action of the steel balls were decreased 
much more indicative results would be secured. 

Th mrnlts further indicated that blast furnace slags should prove satisfac¬ 
tory for use in concrete pavements provided the proportion of light porous slag 
is so controlled that the weight per cubic foot will be at least 70 lbs. The 
presence of large amounts of light porous fragments In blast furnace slag was 
found to cause ^xcessive year. Somewhat better results were secured by the 
use of the smaller sixes of slag. Slag or stone screenings were in general un¬ 
satisfactory as substitutes for natural sand as fine aggregates in concrete road 
construction. Co^q^er and lead smelter slags were found to be satisfactory 
aggregates from the standpoint of wear. 

Coarse sands, other things being equal, showed greater resistance to wear 
than fine sands. The so^lied teniAle^rtrmMi^tl^ test was no indication of 
the wear-resisting properties of concrete made with these sands, and the Talbot- 
Jdnes wear test was npt in general an Isdicatipn of the wear which takes place 
uttd^ traffic. It also was found that neither the crushing nor the transverse 
Strei^ of conarete is a measure of Its wear-ieslsting pi^rtles, 
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The addition of hydrated lime did not affect the wear-resisting properties of 
concrete. Increasing the c^ent content beyond a cement-sand ratio of 1:2 did 
not materially affect the resistance to wear of the concrete. Leaner mixes 
showed marked increase in wear. It is concluded that either an excessively 
dry or an excessively wet mix will show less resistance to wear than concrete 
of medium consistency. 

White joint filler for concrete roadSt L. G. Casmick {U, £f. Dept Affr.^ 
PubHo Boad$t S No, 3, pp, 31, 32, ftps, j).-—The results of a two years’ 

trial of a light colored material developed by the Bureau of Public Roads for use 
as a filler for Joints and cracks in concrete roads are briefiy presented, indicat¬ 
ing that the material has qualities which make it decidedly valuable for the 
purpose. The material is an intimate mixture of crude unvnlcanlzed rubber 
with rosin in the proportion of 1 part of rubber to about 10 of rosin, to which 
mixture is added a considerable quantity of a neutral white pigment, preferably 
barytes or titanox 

PnhUc Roads [May, 1924] {U. 8. Dept Agr„ Public Roade, 5 {1934), No, 3, 
pp. 38, fifft. 31) •—^This number of this periodical contains the status of Federal 
aid as of April 80,1924, and the following articles: 

Wear of Ooncrete Pavements Tested, by F. H. Jackson and J. T. Pauls (see 
p. 588); Road Bond Issues in Relation to Total Debt, by H. R. Tnimbower; 
White Joint Filler for Concrete Roads, by L. G. Carmiek (see above); Protection 
of Concrete Against Alkali, by B. C. E. Lord (see p. 587); Effect of Alkali on 
Strength of Mortar, by C. B. Proudley; and Road Material Tests and Inspec¬ 
tion News. 

An Investigation of the maximnm temperatures and pressures attainable 
in the combustion of gaseous and liquid fuels, G. A. Goodenouoh and G. T. 
Fbuibck {lU. Vnidf,^ Biffin. Ewpt Sta>. But, 139 (1934), PP- figs, 27).—A 
brief r58um0 of the important laws of gas mixtures is followed by an outline of 
the general theory of chemical equilibrium and the derivation of equilibrium 
equations for various reactions, with particular reference to combustion. The 
energy equation is developed, and the method of solving the system of equations 
for the maximum temperature is sho%v7i. Comparisons and applications of the 
theory are included. 

Aa elecMcal metiiod for the reduction of draught in ploughing, B. M. 
Orowthks and W. B. Hainks (Jour. Agr, 8ci, [England), 14 (1934), No. 3, pp. 
331-4^1, flge. 6 ).—Studies conducted at the Rothanisted Experimental Station 
are reported, the purpose of which was to develop a simple electrical method 
for the reduction of the friction between plow moldboards and the soil. The 
method developed depends upon the phenomenon of eleetroendosmose which is 
exhibited by moist soil. By virtue of the negative charge of the soil colloids, 
Water will move through moist soil toward the negative electrode imder the 
action of an diectric current It was found that if a current was passed 
through the soil having the moldboard of a plow as the negative electrode, the 
film of water formed at the soil-metal surface acted as a lubricant and reduced 
the plowing draft 

Striking redactions in friction were obtained in laboratory experiments 
with a metallic slider moving over moist soil. Field tests demonstrated that 
the draft of a plow could be reduced by applying a current between the colter 
and the moldboard. The magnitude of the reduction obtained with this ar¬ 
rangement was too small to have an immediate practical value, but the 
method is considered to have possibilities. 

mho constru^ion of a muck roller, P. M. Habmkr (Michigan 8ia. Quart, 
But, C (1934), No, 4, pp. 11t(h-114, figs. 3).—Drawings and a bill of material and 
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general information on tlie constmction of a mndc roller are prea«Qted. It 
is stated tliat the use of a heavy roller has proved to he beneficial to many 
crops on mnc^ land. 

Piinciples of dalry4iani reiitilation« M. A. R. KsLurr (U. S. Depi. Agr^ 
Farmers* Bui 1$9S (1924), PP- IS).—The general principles ander- 

lying the ventilation of barns are explained, and sy^ems in common use 
are discussed. 

It is stated that a good dairy bam ventilation system, if properly Installed 
and operated, will supply without draft the abundance of fresh air necessary 
to the health and comfort of cows, will make possible control of bam^tempera- 
ture, will preserve the building and feed stuffs from mold and rot due to 
excessive moisture and make spontaneous combustion less likely, and will 
provide a measure of disease prevention and controL 

It is stated further that a dairy cow breathes approximately 116 cu. ft of 
air per hour. While the percentage of carbon dioxid in the bam air is usually 
the test of the degree of ventilation, it is pointed out that it is not a poison 
but that its injurious influence is one of the displacement of the required 
fresh air. 

Remodelittg an old farm bouse, H. J. Gallaohrb (Michigan 8ta, Quart, 
Bui,, 6 (1924) f 4, pp, 174-176, figs, 2 ),—Information and drawings on the 
remodeling of an old farmhouse are presented. 

Imhoff tanks—reasons for differences in behavior, H. P. Eddt (Amer. 
See. Civ. Engin. Proc,,s60 (1924)$ 5, [pi. d], pp, 616-64$, ftps. d).<--Studle8 

are reported to ascertain the reasons for the differences in operating results 
obtained from Imhoff tanks in order that the requirements fo^ satisfactory 
results may be better understood. 

The results showed that the mineral and heavy, relatively stable, organic 
matter of combined sewage may tend to prevent the formation of excessive 
scum and foam, and that coarse and uncomminuted solids are probably im¬ 
portant factors in the excessive formation of scum. It was found that where 
the water supply is hard the insoluble soaps formed constitute a substantial 
increment in the suspended solids of the sewage and may favor the formation 
of foam and scum. The variation in the quantity of suspended solids to be 
removed from different sewages was found to be so great that the design of 
the digestion compartment should be based on the quantity of solids to be 
deposited in it, rather than on a general assumption of a definite number of 
cubic feet per capita. 

Temperature is a factor of fundamental importance in the digestion procesa 
The required capadty of the digestion compartment is governed largely by the 
available temperature and by the duration of the period of low temperature. 
It is concluded that difficulties will be minimised by drawing sludge as early 
in the spring as inoffensive material can be obtained, by continuing the draw* 
ing at a rate stificieiit to provide as small an accumulation in the sludge com¬ 
partment as practicable during hot weather, and by removing all sludge except 
that required for seeding before cold weather. 

Fine screening was found to reduce the load cm the digestion ^mpartment 
and to reduce scum formation. It d|»peared important to distribute the d^ 
poidted solids as uniformly as poMdble throughout the digestion compartment, 
indicating the advantage of^a relative short tank. 

Digestion compartments should be aubdivicM as little as practicable, and 
llbeial epportunity should be afforded the sluS^ to spread uniformly frota one 
end bf the tank to the other. I^ueht reverb How is necessary for the 
Mcoini^ multiple conqiartinent tanks, and it Is important to 

obtaJte nearly equal distribution of solids among the several tanks. 
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There ai^peared to be a decided advantage in greater depth of tanks in pre¬ 
venting excessive scum formation and in providing sludge with a compara¬ 
tively large proportion of solids. was found that in the design of the diges¬ 
tion compartment consideration shbnld be given to the probable density and 
corresponding volume of the sludge as it will lie in the tank. 

A list of needs for research is presented^ which includes, among other things, 
the kind and functions of the organisms predominating in the sludge and scum 
compartments. 

The i^ntratlon of bacteria through capillary spaces.—*11, Migratioii 
through sand, S. Wabben and S. Mimn (Jour. Bact„ 9 (1924), 2, pp, 

149 ).—^In a contribution from Harvard University studies are reported which 
resulted in the development of a method of allowing bacteria to migrate 
through sand, by which microorganisms of very high motility may be selected. 
Bach strain of bacteria reaches a certain maximum level of activity, which is 
retained only so long as rapid transfers are made. The method is also adapt¬ 
able for separating motile and nonmotiie organisma The maximum rates of 
migration through quartz sand attained by the different organisms tested were 
for Vibrio oholerae 0.65 cm. per hour, and for V. percolans 0.43 per hour. 
These organisms were found to be subject to positive chemotaxis to nutrient 
media, and their migration to be determined primarily by the available food 
supply. 

BUEAL ECONOUICS AITD SOdOLOaT. 

Why some farms pay, P. E. McNazx (Wisconsin 8ta. Bui. $64 (1624)f PP- 2$, 
figs. 7).—^A survey of about 800 farms in Walworth County, within a radius 
of 0 miles of Elkorn, Wls., was carried on from May, 1920, to May, 1921. Data 
for the farm business analysis were obtained from 262 farms, and dairy 
enterprise studies apply to 236 of this number. Approximately 80 per cent of 
the farmer’s income in this area was from the dairy herd, 70 per cent of this 
having been from milk and 4 per cent from the sale or increase of young 
stock. The average labor income for the year was —$595. There was an 
average decrease in the real estate valuation of $1,868 and in livestock valua¬ 
tion of $734 per farm. The labor incomes on the profitable farms varied from 
$318 for farms of less than 60 acres to $819 for those of more than 180 acres. 
The farms In the latter size group which lost money failed to pay all expenses 
and interest by the sum of $1,858 a farm, while the group of smallest farms 
in the same situation had an average labor Income of —$259. 

The farms which had but one source of Income returning $100 or more 
had an average farm income of $416. The farms having five or more sources 
of income had an average farm income of $1,504. As the farms increased in 
size the number of sources of cash income from the farm also increased. The 
profitable farms of each group averaged from one-third to one and one-fifth 
enterprises more per farm than the unprofitable farms in the same group. 

There were 48 farms which received between 15 and 80 per cent of their 
Income from crop sales, and their average farm Income was $874. The 22 
farms which received between 80 and 45 per cent of their Income from crops 
had an average farm income of $1,026. The group having crop yields of 111 
to 180 per cent better than the average had an average farm income of $1,104. 

The 100 farms whose herds produced less than 6,000 lbs. of milk per cow 
annually had an average farm Income of $476, the 129 farms having herds 
whose production ranged from 5,000 to 7,000 lbs. per cow averaged $1,087 
farm income, while the 88 farms whose herds produced more than 7,000 lbs. 
per cow annually received $1,205 income. It is indicated that as the produc- 
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tion per cow iucreased 80 per cent tiie total coats increased approximately 
25 per cent The value of feed and labor required and building and equip* 
meat coats increased at about the same rate, yet in spite of the greater care, 
shelter, and feed per cow the better producing herds produced milk more 
economically. 

There were but 19 herds classed as purebred, and their production was 
slightly less than 5,500 ibs. per cow. The grade herds averaged approxl* 
nuitely 6,200 lbs. per cow, while the scrub herds averaged but 4,800 lbs. 

When the feed, labor, and other requirements were expressed in dollars and 
cents it was foun<i that the herds averaging more than 7,000 Ihs. of, milk per 
cow produced at a cost of 40 cts. i)er hundredweight less than did the herds 
whose production was betweeen 5,000 and 7,000 lbs. and $1.19 less than those 
herds wdiose production did not exceed 5,000 lbs. per cow. The net returns 
per cow were prac^tlcally the same for the herds which received between 
1,000 and 2,000 lbs. of concentrates per cow as in those receiving less than 
1,000 lbs., and were $54 per cow larger than the average of those herds re* 
ceiving the heaviest grain and other concentrate ration. 

Other differences between the requirements of herds of low and high returns 
per dollar are brought out in detail. Although not all high producers were 
ethclent producers, the group of most efficient ones was from the high produc¬ 
ing group and the costs per hundredweight of milk produced were much lower 
than those of the less efficient herds. 

Investigations with reference to the returns from agriculture in 1921— 
22 [trans. title], E. Laijb et al. (Ann. Agr, Suisae, 24 {1928), No. 2, pp, 118-- 
198; 25 {1924), No, 1, pp. 1-115). —These pages present current information 
with regard to the returns of agriculture in Switzerland, supplementing the 
i*eport previously noted (E. S. R., 48, p. 187). 

Grass eiUture as a factor in prodnction in modern agriculture [trans. 
title], A. Elofbon {Nord. Jordbrugaforsk., 1928, No. 5-8, pp. 32-48). —In a gen¬ 
eral discussion of this subject in a paper presented at the congress of the 
Scandinavian Agricultural Research Union held in Goteborg in 1923 reference 
is made mainly to conditions prevailing in Sweden. Statistical data given show 
that in that country the pasture lands comprise about 3,360,000 acres and the 
meadow lands approximately 2,300,000 acres. It is pointed out that in addi¬ 
tion to these areas about 2,500,000 acres of native grasslands, partly included 
in the forests of the country, are capable of improvement and utilization. The 
yielding capacity of the meadow lands in terms of hay and nutritive value 
and the botanical composition of the hora of unimproved grasslands are briefly 
noted. The use of fertilizers and of legumes in meadow culture is considered, 
and the economic results of the extended use of grasslands, especially In their 
relation to the raising of young stock, are discussed. 

The economy of root crop production [trans. title], O. H. Labsxn {Nord. 
Jordbrugatorak., 4928, No. 5-8, pp. 47-^).—In a paper presented at the congress 
of the Scandinavian Agricultural Research Union held in Goteborg in 1923 
data are given showing the development of root-crop culture in the Scandina¬ 
vian countries, including Finland, and the comparative cost of producing grain, 
root crops, and grass and soiling crops in various localities in Denmark at 
dUferent p^iods from 1910 to 19^ It t$ shown that root crops gave lower 
flnaneiid returns than those sec^d from grain and grass crops, and much of 
title discussion is devoted to explaining why, in aplte of this fact, rppt^rop 
in Denmark Is on the ioermm 

amount of livestock on large and snEiall farms la Swadw [traaSii 
HOwes {K. Undtir. 4kad. ooh (im), Kg. 5, 

figs. 4; Ohs. in Intematl. Rep. Sei. and Praet. [Rome], n. ser., i 
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No, It pp, 1P8, 199t flO* i).*--*Data obtained in 1919 in a census of the 
domestic animals in Sweden are presmited here. The number of animals per 
100 hectares of crop land was estimated for each size group of farms. 

It is shown that horses were used most and most cheaply on the large 
farma Stock breeding was much mor^ intensive in areas where small hold- 
ingh are the role than in districts where the land is in the hands of a few large 
proprietors. The number of livestock per person engaged in agriculture was 
much less on the small farm than on the large. The latter is not only superior 
in this respect to the small farm but also to the large landed property. 

The sIx-^horse-teanoL nnlt: Cost of upkeep in Canterbury, E. J. Fawcett 
{New ZetU. Jour, Agr,, 97 (1998), No. 6, pp. 865^64, fiff* i).—In making this 
investigation of the cost of maintaining a six-horse team iov one year and 
the cost of cultural operations per acre, 27 farmers in Canterbury Province, 
New Zealand, were visited by the author and the information obtained by 
questionnaires. Annual expenses are recorded for each farm under 19 head¬ 
ings, including interest on the invested capital, feed consumed, current ex¬ 
penses, repairs, and depreciation. Variations in the estimates of items carry¬ 
ing interest and a summary of expenses are given. 

The spread or variation of expenses in the final yearly estimates was from 
i762 4s. 5d. to £446 7s. 5d. This amounted to a variation of from 169 to 81 
per cent from the average cost of upkeep on a six-horse team of £548 5s. Sd. 
per year. An extra horse kept for relief work is estimated to cost £44 4 b. i>er 
year in interest, depreciation, feed, shelter, and shoes, bringing the total annual 
cost of seven horses to £592 9s. 8d. The cost of horses, teamster, and interest, 
depreciation, and repairs is estimated at, respectively, 48, 62, and 20 per cent of 
the total dally cost of £2 6s. lOd. 

The cost of tillage operations per acre is shown. 

The busiuess mauagement and profits of beekeeping in 1022 Itrans. 
title] (Landw. Jahrh. Schweiz, 87 (1998), No. 5, pp. 555-579). —Records from 
the account books of 84 beekeepers in Switserland for 1922 are summarized and 
analyzed as exhibiting the capital investment, income and outlay, contribution 
to household expenses, labor requirements, gross and net returns, and otlier 
items. Data for each year from 1912 to 1922, inclusive, are summarized. 

Relation of land income to land value« C. R. CHAHBxas ( 17 . S. Dept. Agr. 
Bui. 1994 U894), pp. 189, fio», 7).—Data collected in the census of 1920 consti¬ 
tute the basis of this study, and average sale prices of farm land, as well as 
average values based on sale prices stated in deeds, are used as a cbe<!k on 
census information. Such data were obtained from tax commissions and pri¬ 
vate sources and from some special studies. Altogether 154,656 cash-rented 
farms in 667 counties are involved. The counties are grouped into about 48 
areas and then into districts, roughly showing an economic and general physical 
oniformity. In order to study the long-time relationship between land income 
and land value, further data were obtained from a questionnaire sent to cash- 
renting landlords and other data by way of comparison were obtained in part 
from recorded deeds and in part from estimates of the Crop Reporting Board, 
U. S. D. A. 

It oiHDOum that In general the high-value areas are the high-rent areas, and 
the low-value areas the low-rent areas, but this is true for the whole country 
only In a very general way. The ratios of cash rent to land value by counties 
based span gross rents and values of the one-year tenant farms after all cases 
of kinship between landlord and tenant had eliminated show wide vari- 
atieas between the groups and small variations from county to county within 
ea<fii group,. 
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With reiEv>ect to the degree of accuracy of the data ^d the oormaUty of the 
relatlonahlp between cfUdi rent and land mine in ld20i, it was found that the 
ratios of rent to yalue were not very reliable for individual oountleg but were 
highly accurate for groups of counties. In regions where the land boom had 
been most active the census valuations of land were biased above actual sale 
prices. It was found that from year to year the ratio of rent to value was 
remarkably consistent in four Important areas, but that in 1920 land values ad¬ 
vanced more rapidly than cash rents, making the ratios of rent to value in that 
year lower than normal by as mnch as 0.5 per cent in Iowa, and it is held likely 
that the spread betwemi cash rents and land values was greater i^^ this area 
than in any other. The relative variations In the ratios of rent to value for the 
different parts of the country were not due to abnormal fluctuations in rents or 
values in those regions. In other words, the regional variations in the ratios 
as shown by the census data are deemed typical of other years. 

Net cash rents and their relation to land value were examined on the basis 
of data available in 9 of tbe 48 groups. Net rents were derived by deducting 
the average tax per acre and depreciation and repair of improvements from 
gross rents. After this operation a large part of the variation was found to be 
still present, and the factors determining the relation of land income and land 
value at a given time are examined in detail. In new agricultural regions tbe 
expected increase in income is said to be in the main probably based on pros¬ 
pective improvements ih tbe type of farming, transportation, and drainage or 
clearing, but in the old areas, which constitute the major farming r^lons of 
the United States, the expected changes in land income are based in the main 
on average changes in the past The buyers and sellers of land in 1920 based 
their estimates of the worth of land on its earning power in 1920, and the 
average increases in this earning power in the years preceding 1920, in much 
the same way that buyers and sellers in 1910 had done. The land incomes 
on which these buyers and sellers based their estimates of value were less 
sound than those in 1910 in the sense that they were tbe result of war condi¬ 
tions and could not continue. 

A downward trend in the ratio of cash rent to the value of the land between 
1900 and 1920 is brought out In discussing the anticipated rate of return on 
investmmits in farm lands, a rate of capitalisation was assumed as the mort¬ 
gage rate of interest The psydiology of both buyers and sellers of farm lands 
is considered. Buyers are said not to think in terms of alternative Investments 
while certain sellers do, and the action of the latter keeps the rate of return 
on farm lands in equilibilum with the rates on other investments. The 
anticipated rate of return can not depart very far from the mortgage rate of 
interest when farm mortgages are readily available to a large class of potential 
sellers of land. 

The actual rate of return on Investments in farm lands Is found to have 
increased betwien 1910 and 1920 by more than the expected 7 cts. a year, but 
it is doubted whether investors In 1910 will receive over a 40^ or SO-year period 
as great returns as they expected. 

Cash rent as a measure of land income Is analyzed under the heads of the 
relation of caidi rent to fknu rent, tbe Influence of kinship between landlord 
and tenant on mtitk lenti, the inliueiMie ot race, the relation of tiie period t 3 € 
occupancy, and the effect ot Inadequate improvement Theto Is said to be a 
tendency for cash rents and fmm irente to be maintained In equltfbrtnm. The 
last section of this stndy is devoted to a brief dlecnsslon of its bearing on 
tenSncy problems and on land iteluatimi ior pnrpoees of nmtgeie 
Detailed statistical data are presmited in the appendix (pp. 70-*18|)« 
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CaUfomla farm tenaaejr and methods of leasing, R. L. Adams {Califamia 
Bio. arc, Zit {1923}t pp, 48, fig 1), —^Data concerning the tenant situation as It 
affects the social and economic welfare of CSalifomia, as well as the leasing 
methods in use in various agricultural sections in the State and in connection 
with various types of agriculture, are brought together here, based upon de¬ 
tailed intensive studies made in selected districts; the collection of farm 
leases in actual use obtained from tenants, owners, and county records, a total 
of 407 having been secured; studies of the more recent findings concerning 
farm tenancy as shown by investigations in other States; and field surveys in 
27 counties conducted by means of cuestionnalres, conferences, and discussions 
with local people so situated as to be in touch with the tenancy situation in 
their sections. 

Outright renting or leasing of orchards and vineyards is said to be the 
exception rather than the rule. Fruit properties when leased are usually 
more closely supervised than are leased lands devoted to livestock or to grain, 
hay, and other field crops. Orchard and vineyard leases follow a fairly uni¬ 
form type, no marked differences occurring as between one kind of fruit and 
another, and they are usually on the share basis. Leases for field crops, in¬ 
cluding grains, such as barley, wheat, oats, and grain hay, alfalfa, beans, 
sugar beets, corn, rice, cotton, and hops, are discussed separately. The leasing 
of dairies or land for dairying purposes is widespread, both cash and share 
methods being followed. Land for truck crops is leased under both cash and 
share methods, as are also strawberry lands. Very little leasing of poultry 
farms Is practiced. The majority of ranges and livestock ranches are leased 
for cash, the landlord furnishing land and sometimes buildings, fences, and 
stock water. 

The local leasing methods practiced in the Sacramento and San Joaquin 
deltas, two groups of islands situated at the mouths of the rivers of the 
same names In varying stages of reclamation and development, are noted par¬ 
ticularly. General provisions common to farm leases are listed, and the Items 
to be considered in drawing up leases of several types are suggested. A sample 
lease form Is shown. 

Cash and share renting of farms, A. H. Benton {Tforih Dakota 8ta. Bui, 
ill {1924), PP- 51 , figs. 10 ). —The purpose of this study was to consider methods 
of renting land and equitable leases where the landlords and tenants were 
bearing varying proportions of the costs of the farm business. Data for maps 
and charts were secured from U. S. Census figures. The discussion of rental 
systems and leases is-based on correspondence with farmers concerning rental 
problems and personal interviews with landlords and tenants in various parts 
of North Dakota. The cost of production analyses are based upon data com¬ 
piled by the farm management department for farm crops in North Dakota 
taken from four areas—^the Red River Valley, central North Dakota, and the 
northwestern and southwestern sections of the State. The distribution of the 
expense of producing wheat under the most customary half and fourth share 
arrangements are tabulated. The division of expenses between landlord and 
tenant producing com silage and potatoes on grain farms and on mixed grain 
and livestock farms is specifically outlined. Cases where father and son are 
operating the home farm on shares and the reimbursement of outgoing tenants 
for vrork done on the land in preparation for the next season’s crop are dealt 
w^h. The system of share tenancy devised by a farming corporation in Ckiss 
County, K. Dak., between 1875 and 1922 is set forth in detail to show par- 
titmlarly how the landlord and tenant fared under the tenancy plan used 
up to 1922 when the land was divided among the owners. The text Is given 
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of the farm contract naed hj this company, as well as of the fanning iq^idca- 
tions set up for the farmers cm its lands. 

Several typical lease forms for North Dakota are suggested, and a mixed 
livestock and crop share lease agreement formulated by O. K Wendt Is re¬ 
produced. 

Provldeiit land dabs In Spain {Inietytatl Rev. Agr. Boon. [Aomo], n. ser., 
1 (192$)t Ne. 5, pp, $75-^9).—A detailed account is given of the function and 
operations of certain of these mutual Insurance societies through which a 
certain area of land Is cultivated by the members In common or divided Into 
parcels, rented, or farmed by a manager or by any other convenient method. 
The characteristic feature of this scheme Is that the produce instead of being 
divided among the members for immediate requirements is reserved to meet 
future needs and various purposes of social thrift The members provide In 
common the raw material and Implements of production, dfer their collective 
work, and set aside the proceeds of their labor to the same objective. 

The co-operative movement as affecting agricaltnre (India [Dept. Agr.\ 
Rev. Apr. Oper., J93i2--2S, pp. 85-Pf).—This Is a brief review of operations and 
increases in membership and funds in the year 1922-28. 

Organisation and development of a cooperative citrus-fmit marketing 
agency, A. W. McKat and W. M. Stevejns (U. 8. Dept. Agr. But. 1297 (1924)^ 
pp. dd, figs. 9). —^Thls bulletin describes the organization and traces the de¬ 
velopment of the exchalige system. The services which the organization has 
rendered the citrus-fruit Industry and the fundamentals upon which It Is baaed 
are analysed and discussed. The operation of the exchange and its constituent 
locals is briefly presented. The exchange system is based upon the principles 
of operation for mutual beneflt, limitation of membership, participation of 
members in all affairs of the associations, conservative practices, cooperation 
with other agmicies, the privilege of withdrawal, and the encouragement of 
membership loyalty. In the appendix are given copies of rules and regula¬ 
tions, together with some statistics of citrus-fruit production and shipments. 

The report of the Agricultural Organization Society for the year ended 
31st March, 1923 (Apr. Organ, Boo. [London] Rpt.^ 192$, pp, —This 

continues the series of annual reports previously noted (E. S. R., 49, p. 93). 

The movement of farm population, E. 0. Touxfo (New York ComeU 8ta. 
Bel. 42$ (1924), pp. 9$, figs. 7 ).—^Data were obtained for this study by means 
of surveys in J^erson, Tioga, Tompkins, and Livingston Counties, N. Y., 
including 1,110 farms. Other sources of Information were the Federal census 
r^rts from 1840 to 1920, mortality and birth statistics of the U. S. Census 
Bureau, the Census of the Agricultural Besources of New York for 1917 and 
1918, and estimates of the movement of farm population in New York obtained 
by the U. S. Departmmit of Agriculture, 

The study of the movement of fann population from farms In New York 
from 1917 to showed that mm and boys were leaving New York farms 
during that period at about two and one-half times the rate at whldi they 
were being produced. The attraction of one community for persons in other 
communities and such considerations as physical barriers, railroads, and high¬ 
ways are said to greatly influence the rate and direction of movement The 
important factors determining the dement of the farm population that will 
leave the farm are i^gg>orti|Dity, the aim of farms, edn^tiou, distance^ age of 
Individuals, and capital. For the persons Included in this study Ihe rate 
at which men left the farm changed from 12 per cent fur those bom between 
mW and 1889 to 56 per cent for those bom b^n^men 1380 and 1899. The sidie 
at whidi women left the farm changed from 12 per cent for those horn betwemi 
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1880 and 1889 to 60 per cent for those bom between 1890 and 1899. Persons 
are said to leave tlw farm in tbe order of hired man, farmer’s son, share 
tenant, cash tenant, and owner. 

The movement of population to fahns is not so large as the movement from 
farms, and increases and decreases inversely to the movement away from 
farms. 

Forty-four per cent of the farm operators in this study, 29 per cent of their 
wives, 24 per cent of their fathers, and 14 per cent of their wives’ fathers 
were born In the township in which the operator resided. Eighty-one per cent 
of the operators, 78 per cent of their wives, 51 per cent of their fathers, and 
49 per cent of their wives’ fathers were bom in New York State. Nineteen 
per cent of the hired men, 14 per cent of their wives, 7 per cent of their 
fathers, and 5 per cent of their wives’ fathers were bom in the township in 
which the hired man resided. Sixty-seven per cent of the hired men, 62 
per cent of their wives, 34 per cent of their fathers, and 42 per cent of their 
wives’ fathers were born in New York State. On the average, persons who 
were born in the township of their residence were farther up the agricultural 
ladder than those who were not A study of the net farm profit of 699 Liv¬ 
ingston County farmers showed that the men who stayed on their fathers’ 
farms had profited financially. Those who had always been on farms were 
better off than those who had tried some other occupation for a year or more. 
An estimate of the net movement of men and women from farms showed that 
that of men from farms had changed from 14 per cent for men born between 1860 
and 1869 to 24 per cent for men bom between 1890 and 1899, and that the net 
movement of women from farms had changed from 14 per cent for women 
born between 1860 and 1869 to 25 per cent for women born between 1890 
and 1899. 

Apparently, farmers* sons can not be expected to stay with their fathers 
after they are 25 years of age without some share in the business, and by 
the time they are 35 they expect to take over the business either as tenant 
or as owner. In Livingston County the median age of marriage for all mar¬ 
ried farm operators was 27 yetirs. The median of becoming a tenant was 26 
years, and that of becoming an owner was 32 years for owners who had always 
been on farms and 37 for owners who had worked in some other occupation for 
a year or more. 

The report of the cotton service to the minister of agricaltnre, industry, 
and commerce [of Brazil] [trans. title], W. W. Coklho de Souza {Min, Apr.. 
Indus, e Com, Serv. Algod&o [Brazil] Relat., [1921], pp. 288, pU, 4* fiffs, 15 ).— 
Statistics are presented in this annual report of the official cotton service of the 
Ministry of Agricultum for Brazil, setting forth the exjwrts of cotton, imports 
of cotton waste, and miscellaneous items tlirough recent years. Notes are 
.submitted covering various phases of cotton production and official encourage¬ 
ment of the industry in the important cotton-growing regions in Brazil. 

The Price Current-Qraln Reporter Year Book for 1923, E. 6 . Osman 
(OModpO: Prioo Currmi-Qraln Rptr,^ 1928, pp. 112 ).—Current grain and pro¬ 
vision trade statistics, together with crop statistics, imports and exports, and 
other items, are given as in the earlier year (E. S. B., 47, p. 597). 

AGUinaTlTEAL EBUCATIOK. 

Suggestioiis lor couducUug conferences with colleit^ instructors on 
methods of teachlngt H. H. Oxbsob {Vocat. Bd. Mag., 2 {1924), No, 9, pp. 1ft5- 
7i8)«-—The au^or offers suggestions which he has developed from his ex- 
pedeucee with confermices on teaching methods with college instructors in ag¬ 
riculture. An outline is presented covering the subject matter developed and 
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suggested topics fdr later discussions, and points to be considered in organii^iig 
subject matter with reference to training students in reflective thinking. 

[Agricultural and home economics schools] (ZlscAr. Sdehi, BitUU, Lmde^- 
amt, 69 (192S), pp. ISO, ISl, 1S8).—A statistical report is submitted setting 
forth the number and enrollment, as well as some of the courses offered* In 
agricultural, horticultural, and garden schools and schools of farm home 
economy under official supervision in Saxony. 

Selection and training of part-time hpmemaking teachers, M, Johnston 
(Voeat Ed. Mag., 2 {1924), No. 9, pp. It is thought that} a young 

teacher who is inclined toward social service and appreciates the point of 
view of young girls should become a good part>time teacher. Adequate training 
in home making subjects and practical experience are deemed necessary. The 
ideal teacher-training experience as suggested here would include a two years* 
home economics course, a year of practical home-making experience, and a 
short period of employment in industry, followed by courses in economics, soci¬ 
ology, history of Industry, vocational guidance, mental hygiene, the psychology 
of adolescence, and administration of the part-time school. 

Organised day courses in agriculture {Jour. Min. Agr. [Ot Briti, SO 
{1924), No. 12, pp. II 42 --II 47 ). —^These are designed primarily for students of 
ages from 16 to 85 whose opportunities for instruction are both limited and 
seasonal. A syllabus for a course in agriculture is drawn op under the three 
heads of crop husbandry, animal husbandry, and farm mangement, and brief 
syllabuses for horticulture, dairying, and small livestock are shown. 

Lessons in agriculture, F. Todabo (Lesioni di Agriooltura. Casale Monfer¬ 
rata, Italy: Mareacalchi Bros., 1924, vol. 1, S. ed., rev., pp. Xl-j^609). —^This is 
a text and handl)ook in general agriculture based upon courses offered at the 
School of Agriculture at the University of Bologna. 

Soils and crops, J. H. Oeurs {New York: Maomillan Co., 1924, PP» YIU+ 
444 , figs. 224). —^This text is intended as a companion volume to one noted 
earlier (E, S. R., 48, p. 497). The subject matter is presented in three parts 
covering, respectively, soils, crops, and horticulture. 

Plant pathology in the public school, W. A. McCubbin {Sd. Agr., S {192S), 
No. 9, pp. S19S21). —^The need is stressed for adequate comprehension of the 
main facts and fundamental concepts regarding plant disease by audiences 
and readers, and the necessity, to this end, for such Instruction in schools as 
will insure adequate and intelligent grasp of presentations on this and related 
subjects, with a brief account of a scheme for introducing some fundamental 
instruction on plant diseases in the State of Pennsylvania. The plan in ques¬ 
tion is outlined. 

Teaching a required poultry course, A. G. Phiups {Poultry Bd., S {192S- 
24 ), No. 2, pp. 65-71).—K method of conducting the freshman course is set 
forth. 

The backgi|^iind of economics, M. H. Hunter and G. S. Watkins {New 
York and London: McOraw-MiU Book € 0 ., Inc., 192S, pp, X+514^ fig, J).—The 
principles of economics are x>re8ented by first setting forth as a badiground the 
familiar phenomena of the students environment. A general survey is given 
in eight parts, dealing with man and society, the forces of nature, the j^roducts 
of nature, agriculture, manufacturing industry, the problems of industry, ex¬ 
change, and government and economic relations. The book is written particu¬ 
larly for students who have high school coui^ in social science and 

are preparing to take up college courses in eeouomlcs. 
jaements of land economlcg, R, T- and E. W. 

Co., 1924h PP^ Xyni+S$S, pi*. 9, figs. 7).—Much of ^e mibject iim 
ter of Volume I of a series of mimeographed studies previously not^ (iK. 
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48« i>. 787) has been incorporated in the first nine chapters of this, which is 
Volume II of a standard course in real estate outlined by a Joint commission 
representing a number of cooperating bodies interested in real estate education. 
Chapter 10 and the following ones deal with ownership of land, land credit 
land values and valuation, the social ends of land utilization, and policies of 
land settlement and development and land taxation. A bibliography arranged 
with lEm^al reference to chapters 2 to 15 is presented. Some statistical 
material is included in the appendix. 

Geography in France, E. de Mabtonne {Amer, Qeogr, 8 oc., Research Ser, 
No. 4a {1924), pp. y//-f-7d).—^This is an account of the development and statue 
of geographical societies and kindred institutions, the teaching of geography 
in the universities, the Government departments contributing to geography, and 
the leading geographical Journals and series in France. 

Applied art in home furnishing and decorating, A. Holman (Kans. Agr. 
Col. Ext. Bui. 49 {192S), pp. 61, figs. SI). —Certain elementary principles of 
decoration, color, line and form, and arrangement are set forth and illustrated. 
A score card for home judging is drawn up, references are listed, and a few 
considerations in the selection, framing, and hanging of pictures are given. 

Child health program for parent-teacher associations and women*s 
clubs, L. W. CoLUEB {U. 8 . Bur. Ed., Health Ed. No. 5, rev. ed. {1924), pp* 
figs. 10). —An earlier bulletin has been revised by H. Wedgwood, and 
an entirely new bibliography has been drawn up. 

Cotton growing, W. H. Sachs E?r al. {Ark. Agr. Col. Ext. Giro. 160 {1924), 
pp. 12), —^This is a manual recommending the best practices of growing, han¬ 
dling, and marketing cotton by club members. 

Growing early Irish potatoes, C. Woolsey {Ark. Agr. Col. Ext. Circ. 159 
{1924), pp. 9, figs. 4). —^Tbis is a manual dealing with the growing and han¬ 
dling of potatoes by club members. 

Sow and litter club, J. M. Bubch and T. T. Mabtin {Missouri Agr. Col. 
Ext., Boys* and Girls* Club Circ. 11 (1924), PP. S2, figs. 14). — This circular pre¬ 
sents some of the basic facts in pork production for club members. 

Kansas dairy club manual, M. H. Cos and C. R. Geabhabt {Kans. Agr. Col. 
Ext. Bui. 44 {1924), pp. 40, figs. 16). —^This is a general handbook for club 
members. 

Dairy calf clubs, E. M. Habmon and T. T. Mabtin {Missouri Agr. Col. Ext., 
Boys* and Girls* Club Circ. 12 (1924), pp. S 8 , figs. 11 ). —^Thls is a manual for 
use by members of the junior calf club, the bred heifer club, and the cow test¬ 
ing club. 

4-M dairy club manual, J. W. Boehb {OkJa. Agr. Col. Ext. Circ. 17$ (192$), 
pp. 12, fig. 1 ). —^Directions are given for the choice and care of animals for 
dairy club demonstrations. 

Suggestions for work of home demonstration clubs, M. Wilson {Wash. 
State Col. Ext. [BuZ.] 110 (1924), PP* -15).—Suggestions are offered with refer¬ 
ence to programs, celebrations and special days, and matters of organization. 

laSCELLANEOTrS. 

PhliUcntioiis available for free distribution (Idaho Sta. Circ. $6 (1924), 
pp. 4).-—The station and extension bulletins and circulars available for dis- 
tributton are listed. 

The Quarterly BuUetiu [of the Michigan Experiment Station] , edited by 
R. S. Shaw and E. B. Hill (Michigan Sta. Quart. Bui., B (1924), No. 4 , pp. 145- 
198, figs. 17). —^In addition to articles abstracted elsewhere in this issue and 
an index to Volumes 5 and 8, this number contains an article entitled More Bf- 
fident Iteteufiztng Plants, by L. H. Oooledge. 
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Delaware tlniversity and Station.—P. B. Meyers has been appoliite<l 
chemist of the station vice L. W. Tarr, resigned. A. B. Tomhave has been 
transferred from the college to the station staff as animal husbandman vic’e 
T. A. Baker, who will devote his entire time to teaching. 

A scholarship has been established in the station by J. N. Holf of New 
York City on the subject of treatment of peat for crop production^ Paul H. 
Mantz has been appointed to this scholarship. 

Michigan College and Station.—^Dr. Kenyon L. Butterfield assumed the 
office of president September 1. Dean R. S. Shaw, acting president since June 
1, 1923, has resumed his duties as dean of the agricultural division, which by 
recent action of the State Board of Agriculture now embodies the extension 
division as well as the resident instruction in agriculture and the work of the 
station. 

A dining hall 128 by 40 ft. in size and accommodating about 400 persons has 
recently been built at the Upper Peninsula Substation at Chatham. The 
main purpose of this building is to furnish accommodations for the boys and 
girls who attend the annual club camps at the substation. 

Through recent action of the State Board of Agriculture, the testing of 
poultry for bacillary white diarrhea, which for the past year has been done 
free of charge, will now be made for a nominal fee suffi^ent to pay for the 
major part of the expense involved. It Is expected that this wMl be a tempo¬ 
rary expedient to handle the situation until local veterinarians will be able to 
take over the work. 

Further emphasis will be given this year to a new station project in bio¬ 
logical chemistry which is to determine the effect of hydroquinone and related 
compounds on animal metabolism. A half-time graduate assistant and a 
special appropriation have been a.ssigned for this work, in which some very 
interesting results have already developed. 

The appn)priation for research in the marketing of agricultural products 
has been considerably increased over that for the previous year. 

Frank A. Spragg, associate professor of farm crops and research associate 
in crop breeding, was killed In an automobile accident August 11, together 
with his wife and one of their three children. Professor Spragg was born at 
Hazleton, Iowa, in 1874, graduated* from the Montana College in 1902, and 
received tlie M. S. degree from the Michigan College in 1906. In the following 
year he became instructor in farm crops and expert In plant breeding in the 
latter institution, continuing in this service until his death, much of his work 
being in collaboration with the tJ. S. Department of Agrculture. He was 
widely known %or his success as a plant breeder. Among the crop varieties 
developed by him were BoseU rye; Red Rock and Berkley Bock wheat; Wol¬ 
verine, Alexandria, Worthy, and IShiceess oats; Robust bean; Mich-two-row 
and Black Barbless barley; and Hardigan alfalfa. He had also done cpnsid- 
erable plant breeding with other crops, notably b«np, sugar beets, com, andl 
sweet dover. 

Bhode Island College and Station*—Herman B. Segelln has been eppotnted 
Instructor in bacteriology ib the college and assistant !n animal bmedthg and 
pathology in the station. 
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With the passing of the years the need of attention to the his¬ 
torical aspects of agricultural science becomes more and more impor¬ 
tant. Fortunately, this need is becoming quite clearly recognized 
While a complete and authoritative account of the upbuilding of 
agricultural education and research in this country has yet to bo 
published, annals and reminiscences on various phases of the subject 
have been appearing of late in considerable numbers, and others of 
much prospective value are known to be in preparation. 

An unusual number of the current contributions to agricultural 
history have dealt with the Federal Department of Agriculture. 
Reference was made in these columns not long ago to the useful se¬ 
ries of monographs on a number of the bureaus of the Department 
and other units of the Federal Government which is being issued. 
Another newcomer in this field is what is termed by its authors a 
sketch of the Bureau of Animal Industry, its establisliment, achieve¬ 
ments, and current activitiea This account, constituting a volume of 
some four hundred pages, was prepared by members of the bureau’s 
staff in commemoration of the completion of its fortieth year of 
service. The book, which is semi-official in nature, a^mbles im¬ 
portant data scattered through a wide range of publications or hith¬ 
erto unpublished. In so doing, it not only preserves and perpetuates 
this information in convenient form, but it places on record in a 
comprehensive way much that is of general interest. 

It appears that, despite the importance of the animal industry in 
American agriculture, not for many years after the establishment 
of the Federal Department was action taken by the Government tb 
give assistance to livestock raisers further than by the publication 
in the annual reports of occasional articles on livestock production 
and tiie care of animals. In 1869 Commissioner Capron recom¬ 
mended the establishment in the Department of a division of veteri¬ 
nary surgery, and this recomiAfflidation was subsequently renewed 
until in 188S a Veterinary Division was organized. 

4t that date it is estimated that there were on the farms of this 
country a total of 146,388,329 animals valued at $2,338,241,519. Yet 
we atn told that up to that time “the livestock industry had been 
left to drift without much beneficial assistance from either State or 
Nittomri Qovernntents. Contagious pleuro-pneumonia had existed 
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along the Atlantic coast for SO yeara From 25 to 80 million dollars’ 
'worth of hogs were dying each year from hog cholera. Sheep rais¬ 
ing had become precarious in many sections of scab and other para¬ 
sitic diseases. Tuberculosis and contagious abortion were spreading. 
Anthrax and blacMeg were on the increase in most of the States. 
Cattle raisers were in a state of consternation from fear of Texas 
fever. The causes of the most destructive animal diseases were un¬ 
known or in dispute, and livestock owners were defensele^, as vet¬ 
erinary science had not been able to provide effectual prophylactic 
or medicinal treatment. Vexatious and expensive quarantines were 
increasing for protection and retaliation. Our system of interstate 
and export animal transportation was denounced as a disgrace and 
an outrage on the first principles of humanity. • There was a growing 
demand for protection of the public health in connection with the 
meat supply. Our export cattle and sheep were denied admission 
into Great Britain and were condemned to slaughter within a limited 
time on the docks where they landed, and our pork had been prohi¬ 
bited entrance into most of the markets of continental Europe. 
There was urgent need of reliable ofiicial information concerning the 
nature and prevalence of animal diseases and of the means required 
to control and eradicate them.” 

The Veterinary Division, when instituted, was primarily a re¬ 
search organization without executive authority, the only powers 
exercised by the Federal Government to check animal diseases being 
through the quarantine of imported cattle by the Treasury Depart¬ 
ment. With a view primarily to combating outbreaks of contagious 
diseases and specifically to meet the objections raised abroad to the 
admission of American cattle, an act of Congress was approved on 
May 29, 1884, establishing within the Department of Agriculture a 
Bureau of Animal Industry. 

The immediate purposes for which the new bureau was created are 
indicated by the title of the act as to prevent the exportation of dis¬ 
eased cattle and to provide means for the suppression and extirpa¬ 
tion of pleuropneumonia and other contagious diseases among do¬ 
mestic animala The bureau was further restricted by a provision 
''hat its foi%e ^ould not exceed 20 persons at any time and by Mi 
initial appropriation of $150,000. l^en comparison is made with 
the present broad ^pe of the work,, with its 14 divitions and offices, 
its avwage personnel of about 4,500 employees, and its approfvia- 
tions aggregating for the present fiscal year over $10,000,000, in ad¬ 
dition to anergeiu^ ^lotments, the develp^aneipts of 40 years oui be 
readily visualked. 

^Ibe first undortakiug with which the bureau was ocmfrpnted #as 
the campaign against oonti^ous pleuropiiaumonia. Fre'HoUs 
of thej State and Federal Goverhinents had not proved effectiud, 
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bj 1884 tiiis disease bad spread to seven Eastmi States and the Dis¬ 
trict of Ciolumbia, and not long afterward it was reported from 
Illinois, Missouri, Kentudcy, and Delaware. After about five years 
and an expenditure of slightly over $1,500,000, complete eradication 
was reported. Unis was regarded as a remarkable accompli^ment 
for the times. In the words of the historical account, “ the United 
States was the first of the large natimis of the world up to that 
time which, having been once extensively infected with contagious 
pleuropneumonia, was able to extirpate it completely. When it is 
considered that there were grave doubts entertained of the possibility 
of eradicating pleuropneumonia, that the States were not prepared 
to cooperate effectively, that serious opposition was met on almost 
every hand, and that other countries had labored a much longer time 
and made greater expenditures of money without success, the favor¬ 
able outcome must be regarded as a great achievement for the new 
Bureau of Animal Industry. It accomplished the first great thing it 
undertook, the paramount purpose for which it was created.” 

The function of the bureau as a protection against the introduction 
of further animal diseases from abroad was among the first of its 
routine activities to be developed. Soon after its establi^ment the 
quarantine stations for imported cattle were transferred to its juris¬ 
diction, and a comprehensive system of inspection was gradually put 
into operation. The success of this system is attested by the fact that 
no outbreaks of contagious diseases have since been traceable to import 
livestock or products over which the bureau maintains supervision. 
On the other hand, it is known that threatened invasions of Malta 
fever, surra, and other pests have been definitely prevented. 

Another important service early begun by the bureau was its 
inspection of export animals, meat, and meat producta Prior to the 
undertaking of this work, restrictions of increasing severity were be¬ 
ing imposed by foreign countries, some of which were hampering 
American trade quite seriously. Aided by additional legislation, 
notably the meat-inspection acts of 1890 and 1891, the bureau was en¬ 
abled to undertake a system of meat inspection, which not only 
achieved its immediate economic objects of meeting foreign require¬ 
ments, but ultimately led logically to its extension as a national serv¬ 
ice in hygiene for the protection of domestice consumers. 

The passage of the meat-inspection act of 1906 broadened the scope 
of the injq)ec!tion and subsequent amendments followed in due course, 
causing a material expanrion in the bureau’s work. As at present 
organic, the Federal meat inspection service is by far the largest 
and mo^ cmnprriiensive of its kind in the world. In 1928 78,000,000 
animals were inspected, and over 7,000 tons of meat were condemned 
for use for food purposes. The inspection force numbered nearly 
2,600 employees, of whom about 700 were veterinarians. 
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In ccmsequeuce of the develoi«aent of this and other phases of ita 
pathological work, the bureaa has been f<Hr years the largest 
employer of graduates in veterinary medicine, and accordingly it has 
necessarily taken an active int^^est in the improvem^it of veterinary 
education. An accredited list of in^tutions whose graduates are 
eligible to the Civil Service examinations held to. ranble it to remiit 
its staff was worked out, and with the cooperation of the leading 
institutions standards have been gradually but materially advanced 
and courses and faculties greatly strengthened. It is not too mudi to 
assert that as a direct result of the bureau’s attitude higher vetmnary 
education in this country has been given an increased impetus which 
has assisted more than any one factor in elevating the veterinary 
profession as a whole. 

Throughout its history much prominence has been given by the 
bureau to the combating of the principal livestock diseases of the 
country. It has successfully suppressed serious outbreaks of foot- 
and-mouth disease in 1902, 1908, and 1914, the last named of which 
had spread to 20 States and the District of Columbia, and has re¬ 
cently aimounced as under control the outbreaks of 1924 in Cali¬ 
fornia and Texas. With the cooperation of the States, it has also 
achieved nearly complete suppression of cattle and sheep scabies, 
glanders, and dourine. 

During the last 10 years special appropriations have been made for 
the prosecution of field work on hog cholera, and a vigorous campaign 
has been conducted. It is claimed that many times its cost has al¬ 
ready been saved to the swine industry, and that with an enlightened 
public sentiment and adequateT resources this disease can be added to 
those already successfully eradicated. 

In 1917 a separate division on tuberculosis eradication was organ¬ 
ized, and an active campaign in cooperation with the States was in¬ 
augurated to combat this disease through the establishment of ^ ac¬ 
credited herds” of purebred cattle and the eradicatimi of tuber¬ 
culosis from circumscribed areas and from swine. For the fiscal year 
1924 appropriations w^ available of $850,000 for the bureau’s 
operating expenses and $2,027,600 for the payment of Federal in¬ 
demnities tS owners of condemned stodc, supplenmnted by estimated 
appropriations of $5^000,000 from States or their subdivisimis. The 
substantial progress already achieved may be inferred from the 
existence in 1914 of 37,389 accredited herds ai^iiegating 784^6 
purebred cattle, while 438,284 herds of 3,812,859 cattle had received 
the initial tee^ provid$d, 'Dbe demand for this,work has continimd 
to increase, there being <m Oddber 1, 1924, a waiting list of 248,658 
beards of approximately 2,681,548 cattle. 



1924} 


EDEtOBIAL. 


606 


What is diaracterized as ^ one of the greatest and most beneficial 
undertakings in which the bureau has engaged ” has been the cam¬ 
paign for tick eradication. As early as 1883 attempts to establish 
the northern boundary of Texas fever were begun, and the first quar- 
fuitine order was issued in 1889. Soon afterward the connection of 
the cattle tick with the disease was demonstrated. This discovery 
proved of far reaching application to other dreaded diseases, and 
also pointed the way toward successfully combating Texas fever. An 
active campaign of eradication was instituted in 1906, at which time 
976 counties in 15 States were under quarantine. Seventeen years 
later 695 of these counties had been released, of which 458 counties 
were regarded as tick free. The economic benefits from this work 
have been enormous, the introduction of improved livestock into the 
South making possible the development of beef and cattle industries 
of large proportions, and these in turn proving a potent factor in the 
upbuilding and diversifying of the agriculture of the region. 

As has been shown, the undertaking of experimental work in ani¬ 
mal diseases antedated the creation of the bureau itself. Special 
mention should therefore be made of the Bureau Experiment Sta¬ 
tion, first opened in 1883 and since 1897 operate at its present loca¬ 
tion at Bethesda, Md. To this institution much credit is given for 
its constructive findings. These have covered' a wide range of dis¬ 
eases, among which Texas fever and its relations with the cattle tick, 
swine plague and hog cholera, and tuberculosis may be mentioned as 
outstanding. Beference should also be made to the studies organized 
by the bureau under its Pathological, Zoological, and Biochemic 
Divisions and to the work of the Division of Virus-Serum Control. 

Although the early activities of the bureau were directed quite 
predominantly along pathological lines, the need of improved meth¬ 
ods of animal production was increasingly recognized, as well as the 
opportunities for national leadership in the development of the 
industry. In 1895 the Dairy Division was organized. Its first efforts 
were largely educational, consisting chiefly of the collecting and dis¬ 
seminating of information relating to dairying as carried on in the 
United States and foreign countries. Gradually experimental work 
was introduced, the dairy research laboratories being established in 
1902 and studies begun with market milk in 1905 and dairy manu¬ 
facturing in 1906. An experimental farm was acquired in 1910, and 
investigations in cattle breeding instituted the following year. Con¬ 
siderable work in dairy extension was also carried on. A number of 
tl» experimental projects were in cooperation with the State experi¬ 
ment stations, the earliest work in this direction being begim in 1905 
at the Conne^icut Storrs, Wisconsin, Missouri, and Pennsylvania 
i^tions. On July 1,1924, special recognition of the dairy interests 
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of the coTintry was givea by its reorganizaticm as a separate unit of 
the department, known as tiie Bureau of Dairying. 

In 1897, two years after the establi^ment of the Dairy Diyision, a 
study was begun in cooperation with Doctor Armsby of the Pennsyl¬ 
vania Station of problems of animal nutrition comparable to tliose 
already under way in human nutrition problems by Doctor Atwater 
and his associates at Wesleyan University. This cooperation con¬ 
tinued until and resulted in the construction of the first respira¬ 
tion calorimeter in this ooimtry for work with large animals and in 
the well-known fundamental investigations with that apparatus. In 
this connection it is of interest to note the recent transfer to the 
bureau of the modified Atwater apparatus, removed from Middle- 
town, Conn., to Washington many years ago and of late years oper¬ 
ated as a part of the Department’s work in home economics. 

The first appropriation for animal husbandry investigations by the 
bureau itself was granted in 1904. Six years later the extensive 
farm at Beltsville, Md., was purchased, and subsequent development 
was rapid. Units were organized for work with beef cattle, horses 
and mules, poultry, sheep and goats, and swine, and ultimately for 
investigations in animal genetics. Various phases of the animal hus¬ 
bandry work have been carried on in cooperation with the experi¬ 
ment stations and other bureaus of the department. The most recent 
development has been the organization this summer of the U. S. 
Kange Livesto<& Experiment Station at Miles City, Mont., under 
the immediate supervision of the Animal Husbandry Division, in co¬ 
operation with the Montana Station and other bureaus of the De¬ 
partment interested in livestock and range problems. 

The foregoing review is necessarily both fragmentary and super¬ 
ficial, j^t it may serve to illustrate some of the major lines of evolu¬ 
tion of the bureau. It may also indicate how research has developed 
hand in hand with regulatory, administrative, and educational func¬ 
tions, and has provided a sure foundation without which the success 
which has attended the other phases of the bureau’s work could not 
have been attained. The gradual winning of public confidence in the 
bureau’s undertakings, many of which have entered in a very intimate 
way into the ^aily life of the people, has been another notable achiev- 
ment. 

One factor which has doubtless assisted in this and other direc¬ 
tions has been the continuity of the bureau’s supervisory personnd. 
The tenure of its first chief covered a period of over 21 years, and in 
its entire ^ years’ histbry but three men have headed its activities. 

^ese and a host of other interesting details are made available 
by ^ historical account now presented to the public. It shoulil 
prove a useful as w^l as a timely epitome ,of the formStive period 
ofthis important orguiization. 
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The atom and the Bohr theory of its structure, H. A. Kbameks and H. 
Holst {London and Copenhagen: Qyldmdal, 192$, pp, XItt+210, pis. 2, figs. 
55)—This volume, which Jias a foreword by E. Rutherford, deals in a non¬ 
technical manner with the development of modern ideas on atomic structure, 
with special reference, to the Bohr theory of the hydrogen spectnim and Its 
various applications. Ingenious diagrams are appended showing the struc¬ 
ture of the radium atom and the main lines of the atomic structure of nine 
•other elements according to the Bohr theory. In these diagrams the nucleus 
of the atom is shown by a dot, and the orbits of the electrons as circles or 
ellipses—red to denote orbits with uneven and black those with even quantum 
numbers. 

Colloid chemistry in relation to agriculture, A. J. Patten (Jour. Assoc. 
OJf. Agr. Chcfn., 7 (192i), No. S, pp. 189-196).—In this presidential address, 
delivered before the Association of Official Agricultural Chemists November 20, 
1923, tlie author discusses, with references to the literature, the applications of 
colloidal chemistry to dairy problems, the manufacture of fungicides and in¬ 
secticides, the baking industry, and soil problems, the last named being dis¬ 
cussed in greatest detail. 

The constitution of polysaccharides, J. C. Ievink (Chem. Rev.^ 1 (1924)^ 
No. 1, pp. 4i-4V -—In this paper -the author has “endeavored to summarize 
the results of researches which have extended over 21 years so as to display the 
consecutive evidence upon which the structural representation of polysac- 
charlds can now be based.*’ The stages through which the modern conception 
of the structure of the hexose molecule is based are first reviewed, after which 
the following carbohydrates are considered consecutively: The natural gluco- 
slds, the disaccharlds maltose, celloblose, lactose, and sucrose; and the poly- 
saccharids cellulose, starch, glycogen, and inulln. In the closing section is 
summarized the present knowledge concerning the 7 -sugars. 

The chemical composition of sesame oil, G. S. Jamieson and W. F, 
Baughman (Jour. Amer. Chem. 80 c., 46 (1924^, No. S, pp. 775-778).—The oil 
analyzed was obtained by the expeller process from the yellow variety of 
sesame seed grown in China. A 55.1 per cent yield of oil was obtained of a 
light yellow color and a pleasant taste and odor. The following physical and 
chemical constants were obtained: d25/25 0.9187, n* 1.4731, acid value 1.4, iodin 
number (Hanus) 110.'8k saponification value 189.3, unsaponiflable matter (per 
cent) 1,78, acetyl value 9.8, Reichert-Melssl number 0.11, Polenske number 0.15, 
saturated acids (determined, per cent) 12 . 8 , unsaturated acids plus unsaponifi- 
able matter (determined, per cent) 82.3, iodin number of unsaturated acids 
plus unsaponiflable matter 129.0, and iodin number of unsaturated acids 129.7. 
The distribution of glycerids of the fatty acids was calculated to be as follows : 
Oleic 48.1 per cent, linolic 36B, palmitic 7.7, stearic 4.6, arachidic 0.4, lignooeric 
trace ((104), and unsaponiflable matter 1.7 per cent. 
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A chemical study of canned salmon.**—I, Variations in composition of 
the Pacific coast salmon and steelhead trout as infiuenced by species and 
locality where caught, O. E. Shostbom, W. Clotjoh, and E. D. Olabk 
(Indus, and Engin, €hem,, 16 (19^), No, A pp, 283-289^ fig, 1), —The results 
are reported of the analysis of several hundred cans of various species of 
Pacific coast salmon and of a few cans of steelhead trout and Atlantic salmon. 
Most of the samples examined were i^pecial packs prepared in various canneries, 
the same section of flesh being used in all cases to eliminate variations in 
composition due to the use of different parts of the fish. The data obtained are 
assembled in tables for the same species in different localities, with a final 
table of general averages given below: • 


Composition of Paoifio salmon, steelhead trout, and Attantio salmon. 



Number 
of cans 
analysed. 


Bone-free fish. 

Spedes of fish. 

Bone. 

Moisture. 

Protein 

(NX626). 

Fat. 

Salt-free 

adi. 

Calories 

per 

pound. 

SPMCIKL PACXa. 

Sodteyo salmon....___... 

126 

Per cent, 
1.06 

Per cent, 
67.19 

Per cent. 
21 .14 

Per ceni. 
8.58 

Per cent. 
1.32 

753 

Cfalndbk salmon. 

216 

L78 

63.98 

19.51 

13.41 

1.21 

928 

Ooho salmon................... 

99 

1.88 

67.49 

21.08 

8.49 

1.24 

750 

Pink _ _ __ 

90 

2.32 

70.05 

20.56 

6.20 

1.31 

644 

Chum salmon. 

108 

1.87 

70.85 

21.48 

5.16 

1.28 

615 

Average for all species.__ 

639 

1.96 

67.91 

20 73 

8.37 

1.27 

738 

Steelhead trout. 

SO 

1.07 

57.70 

19.55 

20 09 

1.21 

1,211 

COMMBBCaAL PACKS. 

flnf*lrflye ealmon. _ . _ _ . _ 

41 

2.37 

6178 

20.80 

11.22 

1.23 

860 


24 

2.21 

63.17 

17.67 

15.72 

1.21 

991 

Pink admon__ 

9 

2.53 

69.80 

21.40 

6.99 

.76 

696 

Chum salmon. 

83 

223 

7004 

20 67 

6.69 

1.02 

524 

Average for all species... 

107 

233 

66.05 

2013 

10 52 

1.05 

768 

RtedhAAd triMlt __ 

14 

240 

66.84 

21.32 

8.95 

1.21 

792 

AtlnnHw uaimnn _ 

6 

L14 

6180 

21.14 

12 49 

1.22 

920 




The paper includes a general description of the different species of salmon, 
a map showing the localities from which the samples were obtained, and a 
bibliography of 13 titles. 

The effect of storage on the peroxidase activity of whole milk powders, 
0. D. Dahub and L. S. Palho (Jour, Dairy Sci,, 7 (1924), No, 2, pp, i+f- 
The samples used in the previous study of the fhctors affecting the 
keeping qualities of whole milk powder (E. S. R., 51, p. 202) were examined 
for peroxidase by the Storch test at the end of the storage period. In all 
cases, factors known to favor oddation, such, as air, heat, and moisture, tended 
to ^troy the peroxidase activity of the powders studied. The samples stored 
under vacuufi and in containers which prevented the entrance of air and 
moisture showed greater peroxidase activity than samples of the same powders 
stored in containers permitting the entrance of air and moisture. 

Some charactmistics of invertase action, J. M. Nelson and G. BLooimxLn 
(Jour, Amor. Chem, Boc,, 46 (1924)% No. 4, pp. 1025^164$, figs. 7).—The results 
are r^rted of a study of the relation betweai sucrose concentration and 
the rate of hydrolysis by invertase at various tmnperatures and H4<m odn- 
eshtrations and of the influence of temperature and H4on concentratimi on 
catalytic effect of invertase. * 

experim^tai data show that the sucrose cdiKientration at whidi Gm 
refctlfm attains a maximum velocity is Ind^flitent Of the traperature iutd 
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the H4on conoentration, and that the el^hct of the latter upon the rate of 
Uie reaction is independent of the sucrose concentration. The H4on con¬ 
centration at which invertase first shows inactivation was found to decrease 
regularly between the temperatures %f 25, 30, and 35^ 0. 

** It was found tliat the temperature coefficient of the hydrolysis of sucrose 
in the presence of invertase was a function of the H-lon concentration and 
increased with decreasing acidity, and that hence the hydrolysis was inher¬ 
ently different from that by acid where the temperature coefficient is inde¬ 
pendent of the H-ion concentration. 

“ The hydrolysis of cane sugar in the presence of invertase Involves at least 
two distinct stages. One of these, which Is characterized by the sucrose 
concentration at which the hydrolysis attains a raaxiumm velocity, is inde¬ 
pendent of the temimrature and H-ion concentration, while the other changes 
with each of these.** 

The soil organic matter and growth-promoting accessory substances, 
N. A. Clabk {Indus, and Engitu Chem., 16 (1924), No. 3, pp. 849, 850).—The 
literature on the auxlmones Is reviewed, and a brief report is given of ex¬ 
periments undertaken to test the possibility of the growth of plants in 
synthetic media furnfslilng no specific vitamins or auxlmones. The same 
plant, Lemna major, was used as in tlie original work of Bottomley (E. S. R., 
45 , p. 220), and an effoit was made to find a suitable nutritive solution 
for its growth. As the basis, the salts suggested by Livingston (E. S. R., 
44, p. 130)—monocalcium phosphate, potassium nitrate, and magnesium sul¬ 
phate with iron supplied as ferric phosphate—were used. 

“The plant was found to be sensitive to light and to the reaction of the 
medium, but concentrations of the three salts were found in which the plant 
would reproduce at a regular rate and in which there was no loss of health 
or decrease in size. For nearly five months, representing about 30 genera¬ 
tions, the rate of growth has kept approximately constant, and the l.<eiuna 
are as large and as healthy as the controls grown in water containing soil, 
although the rate of reproduction of the plants in the mineral solutions is 
rather slower than in the soil mixtures. 

“As these green plants will maintain their health and reproduce without 
the aid of organic matter, the auxlmones can not be regarded as essentials 
for the growth of green plants in the same way as vitamins are essentials for 
the growth of aninaals. It is probable, therefore, that their function is of 
the same nature as the function of bios in the reproduction of yeast, and this 
point is being further investigated in this laboratory.*’ 

Ck>ii€entratioik of vitamin B, P. A. LEvsNii: and B. J. C. Van deb Hobvsn 
{Science, 69 (1984), No. 1585, p. 876). —^This is a brief note to the effect that 
the authors have succeeded in preparing directly from dried yeast or from 
the Osborne and Wakeman fraction (E. S. R., 42, p. 314) a material which 
is from five to ten times more active as a source of vitamin B than the 
original fraction. The method consists in precipitation with a solution of 
barium hydroxid. The barium precipitate contains from 30 to 50 per cmt 
of the total vitamin present in the solution. 

Some observations on the properties and preparation of insulin, with 
spedlal Inference to the picrate-acetone method of preparation, E. C, 
Donns and F. Dickens (Brit, Jour. Expt. Path., 5 (1984), No. 8, pp. 115-^188).— 
As the result of a study of the properties of insulin prepared by the Dudley 
method (BL S. R., 49, p. 803), the authors have developed a modification of 
their pm^ously described method of preparation (E. S. R., 51, p, 410). This 
consists in treating the ground pancreas directly with finely powdered picric 
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add lA the proportion of 45 gm. to 1 kg. of pancreas, the procesi^ being 
facilitated by passing the material throngb the grinder. The Insulin picrate 
is then subjected to three successive extractions witl) acetone. In the first 
absolute acetone is used in sufficient quantity to make the final concentra¬ 
tion 70 per cent, and in the succeeding extractions aqueous 70 per cent 
acetone is used In amounts equal to half the weight of the pancreas. The 
combined extracts are filtered, the filtrate is distilled to remove the acetone, 
and from t^e aqueous residue insulin picrate is predpitated, using if neces¬ 
sary additional saturated picric acid. After washing the picrate with ether, 
it is converted into the hydrochlorid, as in the previous method. 

It is stated that the time required for the complete process is^about one 
day, and that the precipitates are very easily handled. The rabbit unit of 
the crude hydrochlorid lies between 0.25 and 1 mg. 

Potash from kelp.—-VIII, Certain equilibria used in the manufacture 
of potassium chloride from kelp brines, J. W. TuBBEimnE and’H. O. Tan- 
Nm (Indus, and Engin, Chem,, 16 (1924), No. 5, pp. 242-24$, figs, 7).—ThiA 
paper deals with the theory upon which is based the method of manufacturing 
potash salts from kelp brines described in the previous paper (B. S. R., 48, 
p. 718). 

A basic arsenate of calcium, H V. Tartab, L. Wood, and E. Hineb (Jour. 
Amer. Chem, 8oo., 46 (1924), No. 4, PP- 809-814)- —A basic calcium arsenate 
corresponding to the formula 3 Ca«(As 04 )aCa( 0 H)a has been prepared by 
the hydrolysis of tricalcinm arsenate, the latter being prepared by a method 
similar to that described by Robinson (E. S. R., 39, p. 310). A similar product 
was prepared from calcium ammonium arsenate. 

The method used in the hydrolysis of both consisted in heating under a 
reflux condenser a mixture of 8 gm. of the washed material with 1.75 liters 
of freshly distilled water. The liquid was siphoned off each day and replaced 
with fresh distilled water until the amount of arsenate ions in the liquid 
removed became constant. The product obtained, which was white, amorphous, 
and almost gelatinous, did not change In comx> 08 ition upon standing in con¬ 
tact with calcium hydroxld solution. The solubility of the compound in 
water at 25” 0. was 0.0948 gm. in 100 gm. of water. 

**Tlie results here reported indicate that the basic arsenate would be 
superior to the tricalcium arsenate for use as an insecticide. The former is 
less soluble, is not hydrolyzed, and consequently is less liable to cause injury 
to foliage. The physical properties of the basic compound are not widely 
different from those of tricalclum arsenate, and from this point of view 
should be as well adapted for use.*’ 

Suitability of yartons solvents for extracting vanIRa beans, II, J. B. 
WiLSoir and J. W. Sale (Indus, and Engin. Ohem., 16 (1924), No. S, pp, SOI- 
808).—Analyses are reported of vanilla and tonka bean extracts prepared with 
the various sol^nts employed in the first part of the investigation (E. S. B., 
80, p. 501). ^ 

The data presented confirm the previous conclusions that the extradive 
matter obtained with ether, acetone, and carbon tetracblorid contains less of 
the true flavoring constituents than that obtained with the other solvents. 
Ihe extracts made with 06 per cent ethyl alcohol had a higher conteiit of 
vanillin, hishor acidity, and higher lead numbers by both the Official and 
Wlehmann methods than siniilar extracts made with 95 per cent utbyi alcohol 
bmpropyl alcohol ether, acetone, or carhon tetracblorid. The afiffitlon 
potlislum ear^ to the 05 per cent ethyl aleoltol lowered the vaitlS!]i con* 
tent ind addity and increased the lead numbers. ^ 
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AnalTtlcal mleroscopj: Its aims and methods, T, B. Walus (London: 
Edwo/rd Arnold d Co.f i9$8t pp* Vin+t49, figs. i03).—-This handbook deals 
chiefly with methods of prepaitng ihaterials for microscopic examination. 

The determlaatloii of hydrogen-ion concentration by a spectrophoto- 
metelc method a3|d the absorption spectra of certain indicators, W. B. 
Bbodb (Jour. Amer. Chem. Boo., 46 (19$4)t S, pp. 561-^96, flg%. 10). —^Tbe 
method described depends upon the observation in the spectrophotometric study 
of certain dyes at various H>lon concentrations that with changes in the H4on 
concentration of the dye solution the absorption band does not change in wave 
length but does in height Similarly, the absorption bands of Indicator solu¬ 
tions were found to vary in intensity but not in wave length with change in 
H-ion concentration. The H-ion concentration of an unknown solution may 
thus be determined by keeping the concentration of the indicator constant and 
comparing the height of the absorption band with those obtained from solu¬ 
tions of knowm H-ion concentration. In the case of colored solutions, some 
of the original solution without the indicator must be used in the^comparison 
cell. 

The most suitable indicators to cover the range in H-ion concentration* have 
been selected, and standard curves obtained with these indicators for com¬ 
parison with the curves obtained with the unknown. The indicator proving 
most satisfactory was thymol blue. With a mixed indicator of methyl red 
and bromothymol blue to use for the intermediate range not covered by 
thymol blue, a range of from pH 1 to 10 may be covered. 

Details are given of the apparatus, buffer solution, absorption bands, etc. 

The spectrophotometric determination of hydrogen-ion concentrations 
and of the apparent dissociation constants of indicators.——I, The methods, 
W. O. Holkes (Jour. Amer. Chem. 8oo., 4^ (1994), No. S, pp. 687-6S1, flgo. fl).— 
** Simple, convenient, and relatively accurate methods are outlined for the de¬ 
termination of the H-ion concentrations of solutions by spectrophotometric 
means. They are based upon empirical calibration of si>ectrophotometric ra¬ 
tios with suitable indicators against known hydrogen electrode values. The 
data of such calibrations afford an advantageous means for the calctilation of 
the approximate apparent dissociation curves of indicators and their approxi¬ 
mate apparent dissociation constants.” 

The estimation of nitrates by electrometric titration, J. B. Bobebtson 
and A. J. Petjjng (Jinir. 8o. African Chem. Inst., 7 (1994), No. 1, pp. 9-13, 
figs. 3 ).—^The method suggested consists in allowing a known volume of the 
nitrate solution to oxidize a measured excess of ferrous ammonium sulphate 
solution, with subsequent back titration of the excess ferrous iron electromc- 
trlcally with dichromate. 

A new color reaction of nitric and nitrons acids [trans. title], L. Des- 
VEBONBs (Ann. Chim. Analyt., 9. ser., 6 (1994), 4, pp. 102, idd).—The 

reagent employed in the color test described is diethyldiphenyl urea. If to a 
seflution of nitric add a crystal of this compound is added and concentrated 
sulphuric acid is poured carefully down the side of the tube, a currant red 
ring is said to form between the two layers. The reaction is said to be sen¬ 
sitive to the extent of 1 part of nitric acid in 250,000. 

New method for the volumetric determination of ammonlnm salts 
ttraua, title), V. Atraxa (Compt. Rend. Acad. Boi. [Paris], 178 (1994), 
lit d^P* mii idflfl).-*-The method consists essentially in the titration of a 
solution of the salt with Nessler^s reagent, prepared by adding to 5 gm. of potas- 
sluiu iodid a saturated aqueous solution of mercuric chlorid until the predpi- 
tate of mercuric iodid no longer disappears, diluting the whole to 100 cc., and 
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adding a few drops of a saturated s(^ution of potaasiiiin iodid until tlie pre¬ 
cipitate dissolTes. With very small amounts of the reagent the color appears 
before the complete saturation of the anion, hut with 15 cc. of the reagent the 
results were found to be tlie same within quite a range of volume of the solu¬ 
tion being titrated. The end point is the point at which the yellow color which 
appears after each addition of alkali changes to a persistent brownish tur¬ 
bidity. 

Volumetric determination of carbon [trans. title], J.-F. Dueand (Oompt 
Rend, Acad, 8oi. [Paris], 178 Hm), No, U, pp. 1198-^1195),--The method 
described consists essentially in the oxidation by permanganic anhydrld in snl- 
phuiic acid solution of the substance to be tested, dissolved in sulphuric acid 
or carbon tetrachlorid, and the measurement of the carbon dloxid evolved. 
Tlie technique of the method is described, and data are given on Its application 
in the determination of carbon in a number of organic compounds Certain 
substances do not give off carbon dloxid corresponding to all of the carbon 
present, bui; the method is said to be applicable to a large number of subs^nces, 
particularly hydrocarbons and compounds containing carbon, hydrogen, and 
oxygen. 

Some applications of the colorimetric phosphate method, A. P. Bbioos 
(tfour. Biol, Chem., 59 (1924), No, 2, pp, 255-264)The method previously 
described (B. S. R., 48, p. Ill) has been modified slightly, with a resulting in¬ 
crease in the intensity of the color produced. The modification consists chfelly 
in reversing the order of adding the sulphite and hydroquinone and in using 
1 ec. Instead of 2 cc. of the acid molybdate solution. Variouq applications of 
the method are described, with analytical data. These include the determina¬ 
tion of inorganic plus hydrolyzable organic phosphorus, total acid-soluble phos¬ 
phorus, calcium and magnesium as phosphates, and total base. 

The presence of silicon in the tisanes.——A micromethod for the deter* 
mination of silicon [trana title], L. Isaacs (Bui, 8oc. Chim, Biol,, 0 (1924)t 
No, 2, pp, 157-168), —^The method employed in th€r reported determinations of 
silicon in human tissues and organs and in those of the dog and rabbit depends 
upon the reaction between silicates and ammonium molybdate in acid solution 
to form ammonium sillco molybdate, which on redaction with sodium sulphite 
gives a blue solution which can be compared with appropriate standards in the 
colorimeter. The formation of the cori’esponding phosphomolybdate is pre¬ 
vented by the presence of acetic acid. The tissues examined were used in 
amounts of 0.5 gm. of the dried tissue, which is first oxidized with boric acid, 
calcium nitrate, and nitric acid. 

While the determinations reported are too few to permit drawing definite 
conclusionB, a small but appreciable amount of silicon was found in all of the 
various tissues and organs tested. The larg^t amount found was in the brain, 
which contains about 0.02 per cent of silicon dloxid. Rabbits contained more 
silicon than dbgs. 

Estimation of starch and sugars hy the use of picric acid« M. R. Om and 
0. L. BmwELi. (Jour. Amoo. Ojy. Agr. Chem., 7 (1924), No. B, pp. 297-894).-^ 
In this application of the picric acid colorimetric method to the determination 
of starch and sugars in feeding stuffs, malt extract was found to give moto 
uniform results than takadiastase, as recommended by Myers and Oroll (E. B. 
E,, 45, p. 717). Sodium carbonate was found preferqMe to sodium hydroxtd 
as the alkali. The iEg>ecial advanta^ claimed for the method are the posnl* 
l^ity of u^ng small samples or materials containing amali amounts of stardi 
or sugar, a considerable reduction in time over ihat required for the 
fedUctton method, and a simpllfioation of mantpulaticm. 
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]>e(eei^oii of rye flour In wheat flour [trans. title], J. K5 niq and F. Baut- 
8CHAT (Ztichr, Untersuoh. Nahr. u. OemsamtL, 46 U9BS), No. d, pp. $21- 
S$9f 4)‘—^Various methods proposed for the detection of adulteration of 

wheat flour with rye are discussed and criticized. The method proposed de¬ 
pends upon the fact that, independent of the tdtai protein content, about 25 
per cent of the proteins of wheat and 50 per cent of those of rye are soluble in 
lime water. From the amount of protein dissolved in saturated lime water 
calculated as percentage of the total proteins of the mixed flour, the per¬ 
centage mixture of the two flours can be determined by the use of a table 
which has been calculated from known proi)ortlons. The proteins of wheat and 
rye behave similarly in a 10 per cent solution of methyl and ethyl alcohol 
and acetone. 

The viscosity of natural and remade milk, 0. L. Evenson and L. W. 
FintRis (Jour. Dairy Sci., 7 (1924)^ No. pp. 174^188^ fig. i).—This is a more 
complete report of an investigation which has been noted previously from 
anoth^ source (B. S. R., 49, p. 277). 

Beading the fat in cream tests, O. Spitzer and W. F. Epple (Jour. Dairy 
8ci., 7 (1924)t No. 2, pp. Idi-i57).—This contribution from tlie Indiana Ex¬ 
periment Station includes, In addition to data previously reported (B. S. R., 
24, p. 77), a further comparison of the results obtained by the Roese-Gott- 
lleb method and by the Babcock test, using glymol to eliminate the meniscus. 
The average difference in the percent^e of fat, as determined in 12 samples 
by the Roese-Gottlieb and Babcock test with the use of glymol, was -f 0.002 
per cent. 

Production of acidophilus milk on a large scale for general use, 0. 0. 
Bass (Jour. Amer. Med. Assoc., 82 (1924)* No. 19, pp. 150$, 1504)* —A method 
suitable for the dairy manufacture of acidophilus milk on a large scale is de¬ 
scribed. The method differs from the usual laboratory method in that the 
milk is sterilized by intervajl heating at temperatures considerably lower than 
those of the autoclave. The successive steps of the process are as follows: 

A tank of skim mUk is heated to from 190 to 195** F., held at this tempera¬ 
ture for 1 hour, cooled to 98**, held at this temperature for from 3 to 4 hours, 
heated again to from 190 to 195**, held at this temperature for 1 hour, and 
cooled to 98®. It is then Inoculated with a pure culture of BacUlus acido¬ 
philus in milk in the proportion of 1 qt to 100 gal. of milk, held at about 98** 
until the milk is coagulated and the desired acidity has developed, agitated 
mechanically to break up the coagulum, cooled, bottled, and distributed or 
stored in the refrigerator room. Suggestions are given for carrying out some 
of the steps of the process as outlined. 

Qarlflcation of cane juice, H. 0. P. Geeblios (InteriMitl. Sugar Jour., 
26 (1924), No. SOS, pp. 151-154). —In this discussion of the theories involved 
in the methods in use for the clarification of cane juice, the author considers 
the chief object sought to be the flocculation of colloids, and outlines the 
various methods generally used for this purpose. Of these, the most promis¬ 
ing is considered to be the change in the reaction of the solution. It is shown 
that thiSt combined with high temperature, constitutes the method of defeca¬ 
tion by adding milk of lime to boiling cane juice. The determination of the 
H4on concentration of the juice as a means of obtaining the end point is con¬ 
sider^ to make the method more reliable and rapid. Another method of promoting 
the flocculation of the colloids now used in the clarification of cane juice is the 
adsorption by surface attraction, using porous or flocculent materials such as 
filter cel and vegetable carbons. The sulphitation and carbonation methods 
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are consid^ed to be based upon the same prlndple. The final method dis¬ 
cussed is the separation by centrifuging and nltrafiltration, as in the use of 
Plauson’s ultrafilter. 

darlflcatioii of sugar products prior to the determination of reducing 
sugar, L. Eynon and X H. Lane (Jour. Boc. Chem. Indus., 42 (1228), No. 49f 
pp. i&d2r~4ddT).~Data are presented indicating that in the clarification of 
solutions of raw sugar products with normal lead acetate no reducing sugar 
is carried down either in the clarification process or in the subseauent delead¬ 
ing process. Data are also reported on the invert sugar content of various 
raw sugars and molassesi using the untreated solution, the solution after 
decalcification with potassium oxalate, and the solution after clarification with 
normal lead acetate and removal of the lead and calcium with potassium oxalate. 
In all cases the standard method, with methylene blue as indicator (E. 8. H., 
49, p. 715), was used for determining the invert sugar. 

With raw sugars, the treatment with normal lead acetate and potassium 
oxalate had very little effect on the value for reducing sugar, but with molasses 
such treatment led to a difference in results amounting to from 0.2 to 0.3 
per cent. 

The history and use of molasses, W. E. Fitch (Amer. Food Jour., 19 
(1924), No. 5, pp. 296^01, 288, 234)-—A popular discussion. 

Commercial invert sngar: Its manufacture and uses, S. Joedan (Indus, 
and Engin. Chem., 16 (1924), No. 8, pp, 3d7-3id).—This is a general discussion 
of historical data on invert sugar pi%paratlon, patent literature on various 
commercial processes, methods used in its manufacture by^ hydrolysis with 
invcrtase and with acids, and the principal uses of the product. 

Boning cottonseed oil, H. S. Bailet (Amer. Food Jour., 19 (1924), 5, 

pp. 208->205). —description of the various processes involved in the manu¬ 
facture and refining of edible cottonseed oil. 

The rubber Industry, F. Jacobs (VIndustne du Caoutchouc. Paris and 
Liege: lAbr. Polytech. Ch. B^ranger, 1928, pp. 7+478, figs. 299).—-This vol¬ 
ume, while concerned chiefly with the manufacture of various rubber products, 
particularly automobile tires, contains introductory chapters on the production 
of natural, synthetic, regenerated, and artificial rubber, the chemicals em¬ 
ployed in the rubber industry, and the analysis and vulcanization of rubber. 

Chemistry and comfort.—-Relation between the chemical composition 
of leather and the comfort of shoes made therefrom, J. A. Wilson and 
A. F. Gallun, jb., (Indus, and Engm. Chem., 16 (1924), 8, pp. 268, 269, 

figs. 2).—Attention is called to the discomfort experienced in the wearing of 
shoes made of chrome leather as compared with vegetable-tanned leather. 
Bxperixnental data are reported showing that this is due in part at least to the 
greater absorption of water with increasing humidity of the atmosphere by 
the chrome leather. This tends to increase the volume and area of the shoes, 
with coiresi^nding shrinkage on drying. In the experimental work reported, 
strips of leather of the same grade tanned by both processes were suspended 
in desiccators furnishing varying amounts of moistpre, and determinations 
were made from time to time of the water content and area of the samples. 
With increasing humidity from 0 to 100, the chrome leather increased in 
moisture content from 8.5 to 5B.2 per cent, while the vegetable leather increased 
pirn 8.5 to 85.4 per cept. €k>rr68ponding increases In area were 18 and 5 
Pdr cent, respectively. 
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Montiiljr Weather Review (U, 8. Mo. Weather Rev., 52 (1924), ^og, 3, pp. 
133^194, plB. 18, flge. 18; 4* PP* 195-^45, pU. 14, figs. 23 ).—la addition to de¬ 
tailed summaries of meteorological, climatological, and seismoiogical data 
and weather conditions for March and April, 1024, and bibliographical infor¬ 
mation, reprints, reviews, abstracts, and minor notes, these numbers contain 
the following contributions: 

Ro. 3 .—^Investigation of the Dust Content of the Atmosphere (illus.), by 
H. H. Kimball and I. F. Hand; Note on Organic Bodies Found in the Air of 

Washington and London (illus.)» hy N. Shaw; The Dust Fall of March 29, 

1924: A Preliminary Note, by B. R. Miller; The Lava Tide, Seasonal Tilt, and 
the Volcanic Cycle (illua), by T. A. Jaggar et al.; The Borings at Kilauea 
Volcano, by T. A, Jaggar; On the Prediction of Tidal Waves, by E. H. Finch; 
C. B. P. Brooks on Variations in the Level of the Central African Lakes, Vic¬ 
toria and Albert (illua), by A. J. Henry; The Frequency of Winds of Dif¬ 
ferent Speeds at Flying Levels Between New York and Chicago; A Further 

Analysis of tlie Records of the Air Mail Service (illus.), by W. R. Gregg and 

J. P. Van Zandt; Results of Measurements of Solar Radiation and Atmospheric 
Turbidity over the Atlantic Ocean and in Argentina.—^Preliminary Report 
(Illus.), by F. Linke, trans. by W. W. Reed; The Physical-Meteorological 
Observatory at Davos, Switzerland, by 0. Dorno; A Meteorologist at Sea, by 
A. J. Henry; Some Notes on the Weather, March 21-23, 1924, Bermuda to 
New York, by C. F. Brooks; The Movement of the Cyclone of March 8, 1924, 
Across Texas (Ulus.), by A. J, Henry; The Sleet, Glaze, Snow, and Windstorm 
in Wisconsin, February 3-6, 1924, by W. P. Stewart; Tornado in North Texas 
on April 3, 1924, by J. Ia Cline; and Note on Partial Correlation, by E. W. 
Woolard. 

No. HaUstorms in Michigan, 1920-1923 (illus.), by D. A. Seeley and 
H. B. Dole (see p. 616) ; Heavy Hailstorm and Local Squall at New Orleans, 
La., with a Summary of the Previous Records of Hail, by R. A. Dyke; Severe 
Hailstorm at Corpus Christ!, Tex.; Hailstones Observed at Budapest July 13, 
1922 (illus.), by A. R4thly; Tornadoes from Arkansas to Virginia, AprU 29-30, 
1924, by H. C. Hunter; Variations in Hourly Rainfall at Lincoln, Nebr. (iUus.), 
by H. G. Carter; Hourly Precipitation at Topeka, Kans. (iUus.), by S. D. 
Flora; Thunderstorm at Memphis, Tenn., April 29, 1924 (illus.), by A. R. 
Long; Frost on the Cranberry Bogs of New Jersey, by G. S. Bliss (see p. 617); 
Weather During April 21-26, 1924, and the Free-baUcon Flights of April 23-25 
(illus.), by V. E. Jakl; New Standards of Anemometry, by S. P. Ferguson and 
R. N. Covert; Why Hardwoods Do Not Grow NaturaUy in the West, by J. A. 
Larsen; Temperature Summations with Reference to Plant Life (Ulus.), by 
G. A. Pearson (see p. 618); Our Present Knowledge Concerning the Atmo£g>heric 
Disturbances of Radiotelegraphy, by L. W. Austin; and Severe^Winters in 
Southern Germany and Switzerland Since the Year 1406 Determined from 
Severe Lake Freezes, by J. Maurer, trans. by W. W. Reed. 

COimatological data for the United States by sections (V. 8. Dept. Agr., 
Weather Bur. CUmat. Data, 11 (1924), Nos. 3, pp. 1200J, pU. 4, fig. 1; 4, pp. 

pile. 4, fig. i).—^These numbers contain brief summaries and detail^ 
tabular statemmits of climatological data for each State for March and AprU, 
1924. 

Meteorefogical observations at the Massachusetts Agricultural Rxp«rt<* 
ment Stsitlon^ J. E. Ostbaudsb and H. H. Shepaed (MaseachmetU 8ta. Jfsf. 
Buis. ( 1 ^ 4)9 PP* 4 ^h .)—^Summaries of observations at Amherst, 
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Mass., on pressoro, temperature, Immidity, precipitation, wind, sunshine, doudl* 
ness, and casual phenomena during Ma^ and June, 1924» are presented. The 
data are briefly discussed in general notes on the weather of each month. 

Weather conditioas and influences, M. J. Thompson (Minmesoto fifto., 
D^uth Bulsta, Rpt. 19BB--192S, pp, 5-7).—Observations on temperature, pres¬ 
sure, and crop conditions at the Northeast Experiment Station, Duluth, Minn., 
during 1922 and 1923, are briefly summarized. 

Both years were characterized by severe winters, late springs, cool dry 
summers, and fine open falls. The growing seasons showed deficiencies of 
rainfall of 6.41 and 6.57 in., respectively, as compared with the normal of 
23.61 in., the distribution being better in 1922 than in 1923. The fhinfall was 
abimdant and well distributed in May and early June, 1922, and a good hay 
crop resulted. In 1923 April, May, and early June were dry and only a 
partial crop was obtained. ''The 1922 potato crop was poor; the 1923 crop 
excellent. The 1923 crop had the advantage of drier planting conditions, but 
June temperature and rainfall were favorable both seasons. The potato crop 
requires moisture at setting time, followed by cool weather. July, 1922, was 
normally warm but dry, followed by a hot dry August Retarded growth, 
early maturity, a spread of such diseases as mosaic, and a short crop resulted. 
July, 1923, was normally warm and moist, followed by a dry but cool August; 
the July surplus of ratn sufficed. A normal growth and maturity, scarcity of 
disease, and heavy yields resulted. The grain crops behaved in like manner. 
Oats and barley thrive in a cool dry season, with a dry seed bed. Tlie spring 
of 1922 was wet, followed by a hot July and August, with resulting short 
yields. But the spring of 1923 was dry, with an ideal seed bed, and normal 
to cool weather In midsummer. Heavy yields followed.” 

• Report of weather observations, C. H. Steelman {New Jersey Stas. Rpt 
1922, pp. 35-38).—Observations on temperature and precipitation during the 
year ended June 30, 1922, at the college farm at New Brunswick, N. J., are 
recorded and briefly summarized. The mean temperature for the year was 
53.3® F., which is 1.6® above normal. The total rainfall was 45.51 In., which 
is 1.87 in. below normal. September to February, inclusive, was excessively 
dry. The month of June was excessively wet, furnishing favorable conditions 
for the development of fungus diseases. Killing frosts occurred April 22 and 
23, which is abnormally late. 

Temperature summations with reference to plant life* G. A. Peabson 
(U. 8. Mo. Weather Rev.t 52 {1924), No. 4, pp. 218--220, figs. 2 ).—Studies are 
reported which lead the'author ” to regard the mean maximum as a far better 
index of temperature than the mean, when plant life is under consideration,” 
and **to recommend to ecologists that they consider the mean maximum 
temperature where thermograph records are not to be had.” 

doad forms, B. 0. Kapel bt al. (U. 8* Dept. Agr., Weather Bur., 1924f 
pp. 22, figs. 31).—This publication defines and illustrates cloud forms accord¬ 
ing to the international system of classification, and gives height-frequency 
diagrams. 

Hailstorms in IHeidgaai D. A. Bmuet and R. B. iknat iU, 

B. Mo. Weather Rw., 52 (1924^ No. 4, PP- 195-295, fgs. 3).—A study of the 
records of hail insurance companies and reports of cooperative observers Of 
the Weather Bureau shows that ”out of 601 storms reported In the four 
years, the total damage was estimated at $2,610,678, or $652,670 per year;^ 
TSie greatest number of storms occurred and the greatest damage^ $1^01i;Mfi, 
wad done in 19^. The largest number of storms and the greatest amount of 
damage are recorded in July. A study of the dlstrihutlon of the 
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‘^proves conclusively that the Lakes are effective agents in preventing the 
vertical circulation which produces hailstorms and tornadoes. It is interest¬ 
ing that the region of greatest frequency of tornadoes in Michigan is practi¬ 
cally coincident with the area of greatest frequency of hailstorms. The paths 
of some hailstorms could be traced across two or three counties, but the width 
is usually not greater than one township. In some cases two or three storms, 
with parallel paths, evidently occurred about the same time/* 

Frost on the cranberry bogs of New JTerseyt G. S. Bliss (17. 8. Mo, 
Weather Bet?., (1924), 4* PP- 212-214 ),—^The following radiation formula 

is applied to temperature humidity observations at Whitesbog, N. J.: 

t==d_H:^+v—V' 

4 

**in which T is the prospective bog minimum temperature, D the p. m. dew¬ 
point, H the p. m. relative humidity, V a variable depending upon the dew¬ 
point, and V' a variable depending upon the humidity.** Applying this formula 
to the data for 76 radiation nights, it was found that in approximately 80 
per cent of the cases the difference between the observed and the computed 
minimum temperatures did not exceed 3°. “ Therefore the formula may be con¬ 
sidered as about 80 per cent correct. 

**It is believed that this formula and the values as tabulated will apply 
with equal accuracy to all of the bogs in New Jersey with the possible excep¬ 
tion of those nearest to the coast. For bogs in other latitudes, such as Cape 
Cod, or in Wisconsin, it would no doubt be necessary to compute a different 
set, or sets, of values to use the minimum tenip€»rature equation.** 

SOILS—FEBTILIZEES. 

Alkali soil investigations.—I, A consideration of some colloidal phe¬ 
nomena, J. S. JoFFE and H. C. McLean (Soil Sci,, 17 (1924), A^o. 5, pp. S95- 
499, figs, 2).—Studies conducted at the New Jersey Experiment Stations on 
the colloidal nature of some of the phenomena Involved in the formation of 
alkali soils are reported. 

The results shovred that positive and negative adsorption in the system soil 
and soil solution are of great importance in leaching out soluble substances. 
N^ative adsorption is desirable in alkali soils. 

Coagulation of colloids was found to increase the surface tension of the 
extract and to modify the physical condition of alkali soils. These changes 
were manifested in the capillary rise of water and in the permeability of the 
soils to water. 

An investigation of the effect of alum and sulphuric acid or both on the 
coagulation of alkali soil colloids showed that the effect of these two sub¬ 
stances in combination is greater than that of either used separately. At a 
pH of 4.7, coagulation was practically instantaneous, indicating the possibility 
of this being the iso^ectric point. 

The colloids of alkali soils were found to be negatively charged, and are 
therefore precipitated with positively charged colloids or electrolytes with 
<^tions of high valency. 

The dispersed phase affecting the surface influenced evaporation, and the 
vapor pressure of alkali soil extracts was changed but little by various treat- 
mcaats. , 

The aoMve acidity of soils, E. T. Whebxt (Jour, Wash, Acad, Soi,, 14 
(19B4), Me, 10, pp, ^07-911).—Data on the significance of active acidity in soils 
as opposM to total acidity are presented, and methods for ascertaining the 
of acidity attained by a given soil are reviewed. Some of these methods 



618 


BXPBSEIMBKT STATION ttBOOED. 




are shown not to yield active acidity values at all. Both ^ectxometric and 
color-comparative methods of determining active acidity have inherent defects, 
but when care is taken to avoid errors of manipulation the two methods give 
corresponding results. The latter method is the more simple. 

Active acidity and alkalinity are considered to he both directly and indirectly 
important In connection with the growth of plants. They may be directly 
toxic in high concentrations and indirectly toxic through affecting the solu¬ 
bility of iron and aluminum. They also exert a marked influence on the ac¬ 
tivities of various soil organisms, both beneflcial and injurious. It is the 
author's opinion that no soli survey can be regarded as comiflete w;ithout in¬ 
cluding determinations of the reaction in terms of active acidity or alkalinity. 

OontrolUng surface erosion of farm lands, F. It, Duley (Missouri 8ta, 
BiU, 211 (1924) t pp, 23, figs, 17).—This report presents the practical features 
of studies conducted over a 6-year period on the measurement of run-off and 
losses from soil erosion previously reported in Research Bulletin 63 (B. S. R., 

61. p. 210). 

It has been found that deep plowing to 8 in. is only slightly more effective 
than shallow plowing to 4 in. in preventing run-off and erosion. A growing 
crop on the land, particularly a small grain or sod crop, furnished the most 
effective means of reducing erosion. The character of the rainfall largely de¬ 
termined the amount of soil lost. A heavy dashing rain removed more soil 
within a few hours than was lost during a whole year when the rainfall was 
well distributed. Grass or clover land absorbed much more water than culti¬ 
vated land. 

The use of cropping systems which include sod crops like clover or other hays 
is considered to be the most practical means of reducing the surface erosion on 
rolling lands that must be cultivated a part of the time. It is stated that badly 
eroded soils may be rejuvenated by the use of crop rotations adapted to poor 
land, provided the proper fertilizer, manure, and lime treatments are applied 
to the soil. Chemical analyses of the eroded material showed that in many 
cases as much of the mineral plant nutrient elements may be lost through 
erosion as would be removed from the soil by average crops. 

Soil survey of the Big Valley, Calllomia, £. B. Watsoi? and S. W. Cosby 
( U, 8, Dept, Apr,, Adv, Sheets Field Oper, Bur, Soils, 1920, pp, 111+1005-^1092, 
pis, 3, fig, 1, map i).—This survey, made in cooperation with the California 
Experiment Station, deals with the soils of an area of 156,800 acres comprising 
the northwestern part of Lassen County and the southwestern part of Modoc 
County in northeastern California. The valley consists of a broad basin, the 
central part of which is flat and poorly drained. 

The most striking soil characteristic of the valley is said, to be the large 
extent of deposits of unconsolidated tuffaceous and diatomaceous earth mate¬ 
rials that have weathered into shallow soils. Ail the soils of the area have their 
origin in the lag^a of the region and, with very local exceptions, are noncal- 
careous. Including rough stony land, scabland, and muck, 18 soil types of 8 
series are mapped, of which rough stony land and Bieber flue sandy loam cover 
20.5 and 20 per cent of the area, respectively. 

Alkali accummulatipns are said to be of relative small extmxt, hut occur 
in sc^e of the recent alluvial soils. The alkali salts consist mainly oi white 
attsali, but there Is said to he a strong admixture of black alkali. 

swvey of Rabun Cobntyf Oeorgla, D. B. Loire (17, 8t Dep4, Apt*, 
Bii^si FMd Oper. Bur. Soils, 1920, pp. Jll+llOS^mi, 2, fig. J, 
made in cooperation with the Georgia of 

of. "an area of 2874^ acres .lyi^ whbQy^ wlthlJi- 
lacllktf province in the liortheastern at 
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raphy is rough and mountainous, and the county is drained by an intricate 
system of swiftly moving streams. 

Tbe soils of the county are chiefly upland mountainous types which have 
been derived through the weathering of light colored acid and dark colored 
bash: crystalline rocks and quartzite. Including rock outcrop, 12 soil types of 
10 series are mapped, of which Porters loam covers 71.2 per cent of the area. 

Analyses of soils of Richmond County, L. M. Cabtkk, M. W. Lowby, W. O. 
Cozxms, and R. M. Soule (Ga. Agr. Col. Bui. 29$ {1924), pp. 41, figs. Sup¬ 
plementing the physical survey of Richmond County, Ga., made in cooperation 
with the U. S. D. A. Bureau of Soils (B. S. R. 88, p. 718), chemical analyses 
of representative samples of the prevailing soil types of the county are presented 
and discussed. 

These Indicate that nitrogen and organic matter are the limiting fertility 
factors in these soils, and that phosphoric acid is next in importance. While 
the potash content is variable and relatively large, It is also relatively un¬ 
available and becomes a limiting factor in crop production on the sandy soils 
for cotton and other crops requiring considerable potash. 

Soil survey of Dallas County, Iowa, C. Lounsbuby and P. E. Nobdakeb 
(17. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1920, pp. III’4‘115S-1192, 
fig 1, map f).—This survey, made in cooperation with the Iowa Experiment 
Station, deals with the soils of an area of 376,960 acres lying slightly south¬ 
west of the center of Iowa. The surface is that of an even drift-covered 
plain, the southern part of which has received a mantle of silty material or 
loess. Along the larger streams the surface has become somewhat dissected and 
rolling, but back from these drainage ways the surface is flat to gently undulat¬ 
ing. Drainage is said to be more thoroughly established in the southern part 
of the county and in the vicinity of the larger streams. A large portion of 
the western and east-central parts do not afford sufliclent relief for ready 
drainage. 

Most of the soills of the county are dark colored and all of them are of 
transported origin, having been deposited by glaciers, wind, and water. In¬ 
cluding muck and peat, 29 soil types of 16 series are mapped, of which the 
Carrington loam and Webster clay loam cover 43.1 and 13.6 per cent of the 
area, respectively. 

Soil survey of Norfolk, Bristol, and Barnstable Counties, Massachusetts, 
W. J. Latimxb, E. T. Maxon, et al. {U. 8. Dept. Agr., Adv. Sheets Field Oper. 
Bur. Soils, 1920, pp. IV+10$3-1120, pis. 4 * fig- 1* maps $).—This survey, made 
in cooperation with the Massachusetts Department of Agriculture, deals 
with the soils of Norfolk, Bristol, and Barnstable Counties in southeastern 
Massachusetts, which have respective areas of 252,800, 362,880, and 254,720 
acres. 

The general topography of Norfolk and Bristol Counties consists of moder¬ 
ately undulating to rolling areas, smooth ridges with broad sweeping to steep 
slopes, and hills, occurring without any orderly arrangement and interspersed 
with lower lying plains and depressions. The topography of Barnstable County 
consists of irregular to rough morainic ridges, smooth to broken* sand plains, 
and a very irregular coast line. The three counties taken as a whole are 
naturally well drained. Marshy areas subject to tidal overflow occur along 
the coast of all three counties. In Norfolk and Bristol Counties poor drainage 
prevails in the very flat and depressed areas and on the gentle sloisss affected 
by seegaigie. 

The soils of the area are very largely of glacial origin, either from stony 
or gmyeij^ de|K^ laid down by ice or sandy and gravelly d^sits laid down 
Where good dralnai^ has prevailed the soils are brownish to grayish 
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In the surface layer and yeliowish brown in the snbsoll, while in the i^oorly 
drained areas they are dark gray to blade in the surface soil and mottled gray 
in the subsoil. Indnding coastal beach, dnnesand, maddand, meadow, muck, 
reclaimed tidal marsh, rough stony land, and tidal marsh, 53 soil types of 11 
seMes are mapped. The Hinckley gravelly sandy loam and muck cover 10.8 
and 10 per cent, respectively, of Norfolk County, the Gloucester and Merrimac 
sandy loams cover 26.8 and 10.3 per cent, respectively, of Bristol County, and the 
Plymouth sandy loam and Hinckley coarse sand cover 16.8 and 16.3 per cent, 
respectivdy, of Barnstable County. 

Soil survey of Johnson County, Nebraska, H. L. Bbdsll and H. S. Hno- 
STBOiiC (U. fif. Dept Agr., Adv, Sheets Field Oper, Bur. Soils, 1920, pp. 111+ 
1255-1285, fig. 1, map 1 ).—^This survey, made in cooperation with the Uni¬ 
versity of Nebraska, deals with the soils of an area of 239,360 acres lying 
within the glaciated part of the Great Plains province In southeastern Ne¬ 
braska. The greater part of the county has a rolling surface and practically 
all of it has adequate drainage. 

Ten soil types of 6 series are mapped, of which the Carrington silt loam 
and loam and the Pawnee and Wabash silt loams cover 29.7, 19.4, 16.7, and 
12.2 per cent of the area, respectively. It is stated that the broadest and most 
striking characteristic of the soils of the area is their dark color, resulting 
from their high content of black organic matter. They are said to be compara¬ 
tively uniform In chemical composition. 

Bficrobiological analysis of soil as an index of soil fertility.-—IX, Nitro¬ 
gen fixation and mannlte decomposition, S. A. Waksman and P. D. Kabun- 
AKAB (Soil Sot, 17 (1924),*1^0. 5, pp. 879-S9S, figs. 3).—In a furthW contribu¬ 
tion on the subject from the New Jersey Experiment Stations <E. S. B., 51, 
p. 416) studies of the nitrogen fixing or mannite decomposing power of soil as 
an indication of its available phosphorus content are reported. 

It was found that the determination of the nitrogen fixing capacity of the 
soil as a result of the addition of mannite is not r^lable, due to the small 
amounts of nitrogen fixed and to the insensitiveness of the method for deter¬ 
mining the total nitrogen in the soil. A study of the disappearance of man¬ 
nite in the soil by the method suggested by Christensen is considered to be 
much more applicable. 

Three methods are therefore recommended for the determination of the 
nitrogen fixing and mannite decomposing power of a soil with a view to ob¬ 
taining information on the microbiological flora capable of fixing nitrogen 
and on the available phosphoFus In the soil. The first of these is the common 
solution method, which consists in adding from 1 to 5 gm. of soil to a standard 
mannite sedution, incubating for from 7 to 28 days, and then determining the 
Increase in total nitrogen above the control. The second method is that sug¬ 
gested by Niklev^ki and Stoklasa, which consists in adding 19 gm. of the par¬ 
ticular scdl to 100 cc. of 2 per cent mannite solution free available phos¬ 
phates, sterilizing, and inocnlatiiig with a vigorous culture of Azotobactmr. 
After incubatijur tot from 20 to 30 days the Increase in total nitrogen is de- 
temhined.. The third method Is that for determining residual mannite or solu¬ 
ble organic matter in the sod], suggested by Christensen. This consists in add¬ 
ing 2 pex cent Of maimfte to the stdl, incubating with optdmum modsture, md 
then detennining the residual manulte every 5 days by oi^datlini with poUuh 
Idem permanganate. 

^ liiiiieuce of orgaute matter upon the developmeiii of fiuigl« Aetliimiil^ 
bmAeria'in the soHi B, JL WauisKAsr -aud 
W +i!M4h if PP- 375-d78).-studies conducted at the Vitm ieiw 

coprse of decon^KMdtion In sdl of oiasuife stfiMaiiOiS 
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ot varying carboii>nitrog€ii ratio are reported. The organic materials used 
Sacloded dextrose, ceUnlose, rye straw, alfalfa meal, and dried blood. 

Three weeks after adding the materials all of them greatly increased the 
numbers of microorganisms in the soil bnt not all to the same extent. Some 
materials greatly affected one group of microorganisms but the others taa 
much less extent Dextrose increased the numbers of bacteria, while cellu¬ 
lose Increased the numbers of fungi. Eye straw and alfalfa meal increased the 
numbers of fungi and basteria, while dried blood increased both of these and 
the Actinomycetes. 

Additions of sodium nitrate to the soil treated with straw further increased 
the numbers of fungi without affecting the numbers of bacteria. Alfalfa in¬ 
creased the numbers of microorganisms to a greater extent than straw, while 
dried blood caused greater increases than both of these materials. 

The numbers of fungi increased more abundantly in acid soils than in neu¬ 
tral soils, and the numbers of microorganisms reached a much higher point 
in the fertile than in the less fertile soils. 

[Nitrate control studies at the Colorado Station], A. Kxzeb (Colorado 
Sta. RpU 1923, pp, IS, H ).—Studies of the chlorin content of soil samples 
analyzed for nitrates are said to have Indicated no relation between nitrate and 
chlorin concentrations. 

Fifteen years of field experiments with manure, fertilizers, and lime 
on Sassafras silt loam soil, G. L. Schuster (Delaware Sta. BuL. 137 (1924), 
pp. d-45, ftg. 1). —Data from 15 years of experiments upon the various methods 
of manuring and fertilizing with and without lime and their effect upon the 
yield and quality of crops on Sassafras silt loam soil are reported. The rota¬ 
tion consisted of corn followed by a cover crop of rye and vetch or crimson 
clover, oats or soy beans, wheat, and clover and timothy. 

The results showed that where general farm crops are grown, such as com, 
oats, soy beans, wheat, or mixed hay in a rotation including a legume to be 
harvested or plowed under, potash is the first factor that limits crop produc¬ 
tion, phosphoric acid is the second factor, and nitrate the third. Acid phos¬ 
phate was found to rank first as a carrier of phosphoric acid, basic slag second, 
and rock phosphate last Manure was found to be equally as good if not bet¬ 
ter than a complete fertilizer. * 

The value of lime was limited by other factors in the treatment, and it was 
useless on corn or soy beans except where potassium chlorid was also applied. 
It produced the greatest gains in the hay crop when applied with potassium 
chlorid and with a combination of potassium chlorid and sodium nitrate. 

Applications of potassium chlorid produced the most marked effect upon the 
quality of wheat and corn. The addition of acid phosphate and sodium nitrate 
to potassium chlorid added further to the quality of wheat and com. No re¬ 
sults were obtained when sodium nitrate was used alone. 

Nortli Vernon Experiment Field—^results of soil fertility investigations, 
a JunnosT (Indiana Sta. [Leaflet, 1923], pp. 4. fig i).—The 
results of soil fertility investigations, extending from 1913 to 1922, inclusive, 
on the soils ot the North Vm^non Experiment Field of the station are briefly 
presented. 

SeoMhnrg Expertment Field-<*«-s?esnlts of soil fertiUty Investigations, 
A. O. Macs (Indiana Sta. [Leaflet, 1923], pp. ftp. i).—The 
results of soil fertility inveirtdgatlons, extending from 1906 to 1922, inclusive, 
on tlie soils of the Scottsburg Experiment Field of the statimi are presmited. 

fSoil stndles at the Dnlntli, Minn., Enhstatlon], M. J. Tbouf- 

mN (Miftmeota DalatA SuMa. Rpt. 1922-4923, pp. 20^26, 37-29).— 

Phoig^te and manure experiments hegtm in 1916 (B. S. R., 48, p. 822) are 
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briefly reported These showed that on rotations including potatoes, nttabagaa, 
hay, and oats manure alone is the most effective single agency, but a small in¬ 
crease is realised when manure is used in combination with phosphate. This 
small increase and that with phosphate used alone leads to the conclusion that 
the use of either rock or acid phosphates will not pay under the present oon- 
ditimi of the soils. 

Studies on the utilization of clover, extending over six years, showed that 
pasturing the crop, with a return to the field In the form of manure, proved to 
be slightly the better method In all cases. Plowing under the crop appeared to 
be a poor practice, since the feed was lost and there was m compensating gain. 

Bzperiments begun in 1917 on a rotation without clover or manure showed 
that the soils used will improve from year to year under constructive manage¬ 
ment, especially with the use of clover and manure in the rotation. 

Rate of manuring experiments t)egun in 1917 (E. S. R. 48, p. 825) showed in 
general an increased effect from manure. The application of 5 tons was the 
most effective for potatoes. Ten tons, whether put & grain or grass stubble, 
was found to be the most economical qaantity for most crops. 

Studies on garden fertilizers and fertility tests on burned virgin mineral 
soil are also briefly noted. 

Soil chemistry and bacteriology [studies at the New Jersey Stations] 
(New Jersey Stas, RpU 192$, pp. 27-^9).—A brief review is given of the work 
In soil chemistry and bacteriology during the past year, special attention being 
drawn to further plans. 

Studies made of soil where ammonium sulphate had been used for the past 
15 years showed in one case a rather high content of soluble aluminum in the 
water extract, while similar extracts from another plat of the same soil 
showed only traces of soluble aluminum. Plants grown in the first extract 
were very short and stubby with a poor root hair development and abnormal 
top growth, while those grown in the second extract showed normal root 
development Vegetation tests in the first soil demonstrated the pronounced 
corrective effects of basic materials and acid phosphate. 

Field and greenhouse studies of methods of applying fertilizers to potatoes 
showed that the lateral movement of fertilizers in much less than the vertical 
movement. This is considered to indicate the advisability of side applications 
where large amounts are used. 

The continuous growing of corn with a legume and nonlegnme green- 
mannre erop—season lOifil, J. G. Lipman and A. W. Bl.aie (Neio Jersey 
Stas, Rpt, 1922, pp, $49^4, pi, 1), —^Further studies are reported (E. 8* R., 
48, p. 824), which showed that in the continuous cultivation of com a 
legume green manure has distinctly more value than a nonlegume. Small 
ajpplicatioDS of farm manure were found to have a prcmounced beneficial 
effect as Gompa|red with no manure, but this influence is not always directly 
proportional to^the amount of manure used. This is taken to Indicate that 
the beneficial effects are due to some other factor than the additional plant 
nutrients supplied by the manure. In general, the percentage of nitn^Een ms 
higher in grain and stover from the legume^treated plats than In that from 
the nonlegume-treated plats. 

The eeathnuom growli^ wheat and rye with and wlthm^ a gve^ 
aaannre crop—season O. Lipman and A* W* BtAia iNw Jersey 

Stes, Rpt, 1922, pp, J47-*d#).--^Further studies are reported (K« S. R< 48, p. 

which showed ^ifinltely that it is possible to grow wheat after wl^l^ 
fite a period of yearn wlteout te% use of commeselal nttiage^^ 
at4 Is possible to grow a fair leijuine gieen^inanure 



1924] 


SOILS—^FEBXIUZERS. 


628 


wii«at harvest aii<l wheat seeding, and by this means increase the yield of 
grain by more than 50 per cent. 

The plan of growing grain year after year on the same land and of depending 
entirely upon green manure as a source ^f nitrogen is not recommended. Crop 
rotation and supplementing the green manure with some commercial nltro- 
gmious fertilisers or farm manure or both is considered to be a better practice. 

Questions relating to the composition of agricultural soils and their 
fertilisation [trans. title], C. Dusserbe {Landtc, Jahrh. Bohweiz, S7 (1925), 
Jfo, 5, pp. 795-7ii, /Ip. 1).—In this contribution the important points of contact 
between the agricultural colleges and experiment stations of Switzerland with 
reference to soils and soil fertility studies are outlined, the purpose being to 
effect a closer coordination of such activities in the two. types of institution. 

Fertiliser experiments In the years 1916 to 1922 [trans. title] > W. 
ScHNEinswiNn and F. MUnteb {Arh, Deut. Landw. OeselL, No, S24 {192S), pp. 
55).—^The results of a large number of fertilizer exi>eriment8 conducted in 
Germany during the years 1916-1922 are summarized, with special reference to 
the activity of different forms of nitrogen. 

Sodium nitrate proved to l>e in general tlie best nitrogenous fertilizer ex¬ 
cept for potatoes, where ammonium sulphate was slightly its superior. Am¬ 
monium chlorid w^as apparently as effective in general as ammonium sulphate 
except for potatoes. The results with urea and urea nitrate did not come up 
to expectatious, and in some cases marked nitrogen losses were attributed to 
the former. On the average the results given with these two fertilizers were 
no better than those given by lime nitrogen. Markedly unfavorable results 
were obtained with granulated lime nitrogen. 

In the potash experiments kainit showed generally better returns with grain 
than the concentrated salts such as 40 per cent potash salt and potassium 
chlerld. On the other hand, results were better with the concentrated salts 
than with kainit on potatoes, and the best results were with potassium sulphate. 
In the phosphate experiments Thomas meal and precipitated phosphate ap¬ 
peared to be sui)erior to superphosphate on light sand soils deficient in lime. 

The fertilization of meadows and pastures, with special reference to 
moor and marsh meadows [trans. title], Enqelb (Mitt, Fcr. Ford, Moorkult, 
Deut, Retche, 4i (/925), Nos, 9-10, pp, 106-108; 11-12, pp, 118-120; 13-14, pp. 
128-131; 15-16, pp, 138-141, 5; 17-18, pp, 146, 147, fig, i),—Studies on the 

fertilization of moors and marsh meadows are reported, showing that the 
practice on this type of land requires as much attention to each individual 
case as the fertilization of dry and irrigated meadows. 

Green manuring In theory and prai^ce [trans. title], O. Nolte {Flugschr, 
Deut, Landw. Qeaell,, No. 23 (1923), pp, 43, pie. 4).—This Is a brief popular 
treatise on green-manuring practice, with special reference to the require¬ 
ments of German soils. 

Farther experience with green manures and cover plants at the expert- 
ment station, Peradenlya, T. H. Hoi.lanp (Ceylon Dept, Agr, Yearbook, 1924, 
pp, 51, 52, pie, 2). —Data on the growth and fertilizer value of different green 
manure plants are briefly presented. 

nant food balance {Amer, Fert„ 60 (1924), 12, pp, 54-^9).-—The results 

of a questionnaire sent to different agricultural experiment stations In an 
effort to caleulate the aiguroximate balance of income and outgo of plant 
nutrients in soil fbr various States are summarized. 

Calculating amounts and prices of fertilizers, E. A. Muxsa (Tew, Agr, 
Col, SoL [C*b*c.i C-54 (1924), PP* 4).-—Data applicable to Texas conditions are 
presented.;^, # 

10562^4 -8 
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XnHaeace of nttrogen ferttUzatton upon the nticroMologteal aetlyitles 
of the solly S. A. WAKBkAN {Vew Jerney Siae, RpU pp. 

Studies are briefly r^>orted showing that there is some correlation between the 
total number of soil microorganisms and crq;> yields. The nmnbers of fangl 
were found to be highest in acid soils and in soils rich in organic mattm*. The 
application of lime depressed the numbers of fungi in the soiL There was no 
correlation between ammonia formation in the soil and in solution mtid crop 
yields. There was some correlation between nitrification in* the soil and crop 
3 deld 8 , but this correlation was far from being parallel to crop production. 

Effect of repeated applications of ammoninin sulphate on the reaction 
and crpp«producing power of a soil, L. H. Jones (New Jeraey Stas, Bpt 
iaflg, pp. 884S88, pi, 1 ).—Studies are briefly reported which showed that when 
the pH values of the soil go below 5» the soil approaches a sterile condition 
for the growth of soy beans, and that this condition may be corrected with lime 
applied in sufficient quantities to bring the pH values up to around 7. 

A preliminary note on the effect of the nitrate radical upon the biology 
leal oxidation of inorganic sulfur, R. V. Allison (New Jersey Stas, Rpt, 
192Sf pp, S66S69), —Studies with four soils to determine the cause of the 
depressive Influence of sodium nitrate on sulphur oxidation indicated that the 
nitrate radical is the source of injury. In a soil containing sodium carbonate, 
however, no injury was apparent as a result of the application of nitrates. 

Studies of the effect of increasing quantities of nitrates showed that while 
sulphur oxidation advanced but little in the case of check cultures. Its advance 
was somewhat more appreciable under the conditions of the various treatments 
as a result of the dissipation of the nitrate, due probably to the very heavy 
microbial activity of the soil. The results showed further that there are present 
in the alkali soil salts which are antagonistic to the tendency of the nitrates 
to depress oxidation of sulphur in other soils, and also that the range of de> 
pression with Increasing applications of nitrate salts is markedly more limited 
in clay than in loam soils. 

Studies with calcium and sodium nitrates showed that while the nitrate in 
both forms was distinctly adverse to sulphur oxidation in the high concentra- 
tiims of 0.1 and 0.2 n, it was not fundamentally toxic but rather desirable as a 
source of nitrogen when used at prc^r concentrations. 

Effect of nitrate applications upon the hydrocy^c«acid content Of 
sorghnm, R. M. Pinckney (Jour. Agr, Research [17. S,], 27 (19H)^ No. 10, 
pp, 7i7-72d).—Studies conducted at the Minnesota Experiment Station on the 
possibility of using sorghum as an indicator in studies of the availability of 
nitrogen are reported. The hydrocyanic acid content in sorghum plants grown 
in the greenhouse on three Minnesota soils deficient in nitrogen mid treated 
with sodium nitrate in different amounts was determined. 

The size of the plants, their color, and their prussic acid content were all 
found to be affbcted by the amount of nitrate api^ed. In general the percent^ 
age of hydrocyanic acid in the green plants was in proportimi to the nitrate 
naed. This effect continued even beyond the p<flnt where the nitrate ceased to 
affect the color and size of the plants. In the li|^t«edlored plants the pmriesnt- 
age of acid was very low, mid in some cases none cbuld he determined, while in 
all darkerH!olored ]^hB it was readily determine^ The leaves of the latter, 
plants contained several Hmes as high a percentage as the stems, and the 
applications of nitrate showed no disihiet effe<^ upon Its dlstrtbnUon between 
sli^ and leaf. ' 

lihese results are taken to indicate that sorghum gives Jmonitse of befWg 
M an indicator plant in studies of the'^ suigily of ivail^^ 

ni#bg!m;Ins^ 
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Experiments tdtll new phosphoric aetd fertilisers [trans. tiileL E. 

BOTF (Mitt, Dmt LiMdU>^ OeMLt S9 (i92i), No. S, pp. 40, 4f )>—CkJfmparStlTia 
tests of saperphoia>bate, Th<nnas meal, raw phosphate, tetraphosphate, imd 
so^lled conoidal phosphate on oats, be^s, and potatoes are reported; ^6 
results have demonstrated the apparent value of the colloidal phosphate aS 
compared with superphosphate and Thomas meal, and suggest the importance 
of further tests of this material. 

Acid phosphate* hjr the htological process, J. S. Joffe (Neto Jersey Bt€t8» 
Rpt 1922t pp. 861-^65 ).—^Thls is a brief report of studies previously noted 
from other sources (B. S. R., 48, p. 822 ; 49, p. 824). 

Should we have a potash Industry? J. W. Tubbsntinb {€hem, and Meiall. 
Engin,, SI (1924), No. 1, pp. 14, 15).—In a contribution from the U. S. D. A. 
Bureau of Soils the potash industry in the United States Is briefly outlined, 
special attention being drawn to the different sources of potash, indnding lake 
brines, blast-furnace dust, cement dust, kelp distillery wastes, alunite, leuclte, 
greensand, shale, and wood ashes. 

Potash fertilisation of moor waters [trnns. title], E. Scheffklt. (Miff. 
Yer, Ford. Moorkvlt. Beat. Reiche, 41 (192$), Nob. 5-6, pp. 50-35; 5-iO, pp. 
102-106 ).—Studies on the fertilization of fishponds In moors are briefly re¬ 
ported, indicating that the addition of potash salts to such ponds increases the 
growth of algae and thereby permits an increase of animal Ufa 

Laboratory tests on the effects of liming on water percolation thru 
adobe soil, A. Forbes (Hawaii Untv. Quart. Bui, 5 (1924), No. 1, pp. 16,17 ).— 
Studies are reported the results of which showed that air-slaked lime increases 
the rate of percolation as soon as applied to adobe soils, the increase being 
far greater when amounts of lime equivalent to 25 tons per acre are applied 
than with only 15 tons or less. After limed soil was wetted and permitted to 
dry and flocculate the percolation of water through It was much greater than 
that previous to such flocculation. 

Agricultural lime analyses (Md. Univ. Quart., No. 98 (1922), pp. IS),— 
Guaranties and actual chemical analyses of 80 samples and mechanical analyses 
of 21 samples of agricultural lime collected for inspection in Maryland for the 
year ended November, 1922, are presented and discussed. 

Lime analyses (Md. Univ. [Quart.], No. lOS (192S), pp. 14 )*—Corresponding 
data for &e year ended November, 1923, are presented, including chemical 
analyses of 49 and mechanical analyses of 12 samples of agricultural lima 

Lime report, 1922—10E3, J. W. Keixogq (Fenti'. Dept. Ayr. Bui $80 
(1924), PP* 86 )*—Guaranties and actual analyses of 207 samples of limes and 
lime materials representing 64 brands collected for inspection in Pennsylvania 
during the years 1922 and 1923 are presented, together with a list of lime 
registrations for 1923. 

The residual effect of borax on potatoes and corn, J. G. Lipican and 
A W. Blaze (New Jersey Bias. Rpt. 1922, pp. 557, 558).—^Further studies are 
briefly reported (E. S. R*, 48, p. 325), which showed that a loam soil when 
properly handled will apparently prevent the action of much toxic material 
within the period of a year. Much, however, depends upon moisture con¬ 
ditions, since during a period of dry weather the salts become concentrated 
at the surface and injury is likely to follow. On tlie other hand, if there is 
much rain the soluble salts are carried downward and diffused throughout the 
mass of soil, and the danger of injury is greatly diminished, , 

FertUiaer analyses (MA Univ. Quart., Nos. 95 (1922), pp, $2; 97 (1922), 
pp. 48; 99 PP* 55}.—guaranties and^ actual analyses of 383, 668, and 

497 sainplsirlif ferttih^ and fertiliser materWs collected for tmqpection in 
Maryland from Augusi, 1921, to January, 1922, inclusive; from February to 
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Julj» 1922; and from July, 1922, to January, 102B, are reported in thene three 
numbers, together with a list of fertilizer registrations in the State for the 
respective periods. The text of the State fertlUzer law Is given in No. 97. 

FerUliaer analyaes (Afd. Univ. {Quart}, No», 102 {192S), pp, S4, fig 1; lOS 
(1924), pp, $2 fig, 1), —Guaranties and actual analyses of 585 and 800 samples 
of fertilizers and fertilizer materials collec'ted for Inspection in Maryland 
from January 1 to July 1, 1923, and from July 1, 1928, to January 1, 1924, 
are presented and discussed in these two niimbers. The te^t of tlie fertilizer 
law of Maryland is included in No. 105. 

Feittllaer registrations, January 1 to June 1, 1928 (Md. Univ,, {Quart,}, 
Na, 101 (192S), pp, 29). —list of fertilizer registrations in Maryland from 
January 1 to June 1,1923, is presented. 

Fertilizer registrations, June 15, 1928, to January 5, 1924 (Md. Univ. 
(Quart.], No. 104 {1924), PP* 24)- —list of fertilizer registrations in Mary¬ 
land ftom June 15, 1923, to January 5, 1924, is presented. 

Analyses of fertilizers, fall season, 1928 {N, C. Dept, Agr, Bui., 1924, 
Mar,, Bup., pp. 9). —Guaranties and actual analyses of 177 samples of fertilizers 
and fertilizer materials collected for ini^iiection in North Carolina during 
the fall of 1923 are presented. 

AaSICTTLTirSAL BOTAHT. 

Daily variation of the carbohydrates in the leaves of corn and the 

sorghums, B. C. Miller (Jour. Agr. Research [U, 8.}, 27 (1924), No, 10, pp. 
785-SOS, figs. 0). —Results are given of a comparative study ^of the carbO’ 
hydrate formation in some varieties of corn and sorghums. It was found that 
the amount of dry matter In a given area of the leaf of the sorghums was 
always greater than in a like area of the leaf of corn. The dry matter in the 
leaves of both plants is said to begin to increase at daylight, reaching a max- 
imnm at periods varying from 2 to 6 p. m., and then gradually dimiulshing 
until daylight the following morning. In the comparative experiments with 
corn and milo, the maximum increase of dry matter per square meter of leaf 
during the day was approximately twice as great in the leaves of milo as In 
the leaves of corn. 

The amount of water in a unit of leaf area was found always to be greater 
in the leaves of corn than in the leaves of sorghums. 

The total sugars in the leaves of 4he plants under observation began to In* 
crease between 4 and 6 a. m., reaching a maximum between 12 m. and 5 p. sou, 
after which they gradually decreased until daylight of the following morning. 
No evidence was found to indicate that there was any difference between corn 
and the sorghums In regard to the tixife of day at which the maximum amount 
of sugar and dry matter may occur in the leaves. 

Insoluble carbohydrates reached a maximum later in the day than the 
sugars, and after they had reached ihe maximum showed little decrease until 
about midnight, after which they decreased rapidly until morning. The in* 
crease in the total sugars and insoluble carbohydrates In the leaves during the 
day only approximated from 46 to 92 per cent of the total increase in dry 
matter of the leaves for the same period. 

The nonreducing sugars in the leaves of the plants, with the exception of 
Dwarf milo and Red Amber sorgo, were always In excess of the reducing 
imgars. The noniedticing sugars increased markedly during the day and de- 
during the while the reducing sugars, as a nde/ aho^ed xwy 
hicrease, and Ute amount present at dtffefbUt periods of j^e 

No significant differences were observed between corn dhd t^e 
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HorKJuuiiH iu regard to tlio relationship lK»tweett the re<iueiug and nonrednc- 
iiig sugars in their leaven. 

A study of plant growth in relation to tfie weight of seed* D. Schiodt 
(New Jersey Stes, Ept. 1922^ pp. 38S-394i continuation of similar 

studies previously reported (E. S. R., 48. p. B29). the author gives an account 
of studies with soy beans. Imclcwheat, and radishes. 

With soy beans it was found that following the germination of the seed all 
the advantage In the early development 4>f the plants was in favor of those 
grown from the lieavier seeds, the plants maturing earlier than did those 
grown from the lighter seeds. With buckwheat the average dry weight, green 
weight, and leaf area measurements from seeds of heavier weight were always 
superior to those from, plants grown from seeds of lighter weight. This ad¬ 
vantage was evident In the early stages of development of the plants and was 
maintained throughout the entire i>erlod. With the radishes the average yields 
obtained from seeds of medium weight were higher throughout than those ob¬ 
tained from small seeds, while the avertige dry weiglit yields obtained from the 
heavier seeds were nearly double the c!oiTesiK)ndlng yields from small seeds 
and much superior to t hose from seeds of medium weight for each harvest 

On the channels of transport from the storage organs of the seedlings 
of liodoicea, Phoeniv, and Vlcla, H. H. Dixon and N. O. Ball (Roy. Dublin 
Soc. Proc., it. ser., 17 (1923), .\o. 20-24, pp. 185-196, pis. 5 ).—Continuing 
work previously noted (E. S. It, 48, p. 430), the authors have investigated the 
structure of the organs coniiectlng the stores with the embryo in seedlings of 
L. sechellarum, P. dootylifera, P. eanariemls, P. sylvestris, and V. faba. 

** The presence of the vas(‘ular network In han.storia and of conducting tracts 
in the transmitting organs suggests that the vascular bundles are the channels 
by which the embryo re<?elve8 Ihe organic supplies from its storage organs. 
The development of tracheal tubes in transmitting organs of seedlings, where 
the transtKn’t of water Is unnecessary. Is in c«>nfornilty with the view that these 
tubes convey organic store material. Exiaudinent shows tlnft these tul»es will 
convey fluid either in a basal or in a <U.stal direction, according to the position 
of the source and sink. The lateness in the differentiation of the sieve tulies 
in the vascular strands of the iMJtioles of the cotyledons of V. faba shows that 
much transport of organic substance down the iietiole Is effected without their 
assistance. During this period tracheae are available. Tninsport of organic 
substance through the parenchymatous cells of the haustoria and through those 
of storage cotyledons has to lie attributed to tlie ))ermeabiUty of the proto¬ 
plasm of these cells. It seems gratuitous to assume that the cells adjacent to 
the tracheae are the only <*ells In these organs which are Impermeable. If they 
are permeable, the tension set up in the tracheae will secure movement of 
organic fluids into and along the tracheae. The great development of the 
phloem In the haustoria compared with its mass in the transmitting organ— 
the petiole—suggests that this tissue is chiefly concerned with the preparation 
of the organic sul>stanoe absorbed and Its transmission into the tracheae.** 

It is pointed out that sieve tubes in their mature state are by no means ideally 
constructed for the transmission of organic substances. The pores in their sieve 
plates are exceedingly fine, and they are mostly or entirely blocked by proto- 
plamn or callus. It seems quite possible that the sieve tulies should he re¬ 
garded rather as minute reservoirs than as conduits. 

The bundle endhigs in leaves and In growing points, it Is well known, are 
without well ditterentiated sieve tubes, and their phloem Is composed of 
cambUortn ibUs only. These may be supposed to be effective In transmitting 
the produiiits df phbtosynthesis into the tracheae and at the growing points to 
extract these supplies for the growth there. The companion cells of the phloem 
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am completely filled witb finely granular and easily staining protoplasni* 
Their nuclei are comparatively large. Their appearance is that of secreting 
cell& Hence it may he provisionally assumed that they perform the function of 
semreting substances (probably enzyms) to prepare the organic materials and 
render them suitable for introduction into the tracheae and for transmissimi In 
these tubea These secretions may be stored in the sieve tubes, whose sieve 
plates prevent their passage along the bundle. The sieve plates may be regarded 
as partitions which allow tlie protoplasm to be withdrawn through their pores, 
but which at the same time have been rendered practically impermeable by the 
remnant of protoplasm and the callus left blocking the pores. • 

The hydrogen ion concentration of the soil In relation to the flower 
colour of Hydrangea hortensis W.* and the availability of Iron* W. E. G. 
4TJKINS (Jtop. Dublin 800 , 8 oi, Proo., n, «er., 17 (iPSd), No. pp. Sdi-Sid).— 
When studying the relation between the distribution of plants and the H-ion 
concentration of the soil (E. S. R., 48, p. 514), it was noticed that pink 
hydrangeas were found on alkaline soil and blue on acid. A number of situa¬ 
tions were examined to test the validity of this observation, and the results 
are given in tabular form. 

Other facts and considerations indicated rendered it of interest to sec 
whether it was possible by direct tests to demonstrate the presence of a greater 
amount of iron in blue hyrangea flowers than In pink. 

** The common garden hydrangea, H, hortensis, produces blue flowers when 
•grown in soil at pH 5,7 to 6 or slightly over. In less acid habitats some 
flowers may be pink and others blue on the same plant, but above about pH 
7J5 pink flowers only ai*e the rule. Ferrous salts remain in ^solution after 
ferric salts have been precipitated or rendered completely insoluble as the 
hydroxld. The precipitation of ferrous hydroxid does not begin until about 
pH 5.1, and even at pH 7.1 an appreciable amount remains unprecipitated. 
Since plants grow at pH values beyond the limits for the complete precipitation 
of ferric salts, tliey must, under these conditions, utilize ferrous salts only. 
The difference between the pink and blue flowers of hydrangea is not due to 
acidity, since both kinds from the same plant were found to be at precisely 
pbe same H-ion concentration, pH 4.2. 

**The , . . haematoxylin test shows that blue hydrangea flowers give the 
typical purple and brown reactions for ‘ inorganic * iron, whereas pink flowers 
have only minute traces of * inorganic* iron. Colorimetric estimations with 
ammonium thiocyanate show that the ash of the pink flowers contains only 
six-tenths as mu(^ iron as that of the blue. Calculating ou the dry weight 
of the flowers themselves, the blue contain about 140 parts per million of Iron 
and the pipk about 60 parts per million. Dilute solutions of alum and of 
aluminum sulphate give a reaction of about pH 4, ranging up to about pH 3.6 
for more concentrate^ ones. These substances, therefore, are convenleiit 
reagents for isrereaghag soil acidity without risk of attaining injuriously high 
H-ion concentrations by accident. To the increase in acidity, and consequent 
liberation of ironf Is due the blue color of hydrangea found by MoUsch to 
yesult from this treatm^t • « * 

^ The preclpitatloii limits for ferrous and ferric salts throw light upon the 
gvaUabiUty of irpn in the soil and on the occurrence of chlorosis in certain 
plants when grown on alkaline soils. The formation of iron pan may be con* 
pldored from this vpawpoU^U and the lessened solubility, of Iron salts when 
im|rened into the fiprrlc condition Is of Importanoe.ln esqdainliig the forma* 
Jipnof pan where an acid soil solution percolates Into a jiess add region whldi is 
snftdently near the surfiice |or i^dation of '^fhe precipitated tb 
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proceed ;* ferric salts, If present, would be precipitated slightly before the 
lerroas, as woald also those of alumixium/* 

The peBetraHen of dyes as influenced by hy^ogen ion concentra;tton» 
M. IBWIW {Jour. Oen. Phyoiol., 5 (im), No. 6, pp. 7«7-7^0, flgB. 4).-^The 
purpose of this inyestigation is to analyze the mechanism by which dyes are 
taken up by the cell under the influence of different concentrations of 
H-ion. . . .* 

When cells of Nltella are placed in buffer solutions at pH 9, there is a 
yery slow and gradual increase in the pH of the sap from pH 5.6 to 6.4 (when 
death of the cells takes place). If the living cells are placed in 0.062 x>er 
cent dye solutions of brilliant cresyl blue at different pH values (from pH 6.6 
to pH 9), it is found that the rate of penetration of the dye, and the final 
equilibrium attained, Increase with increase in pH value, which can be at> 
tsibuted to an increase in the active protein (or other amphoteric electrolyte) 
in the cell which can combine with the dye.” 

Notes on differential ion absorption by plants in relation to reaction 
changes in nutrient solutions, A. Ij. Prince, h . H. Jones, and J. W. Shive 
(New Jersey Stas, Rpt. 1922. pp, 378-888. figs. 2 ),—A report is given of an 
investigation made to determine, if possible, whether any correlation exists 
between the change In the pH values of nutrient solution in contact with 
plant roots and the absorption of certain ions by the plants. 

Soy beans were grown in a three-salt nutrient solution for three weeks 
or more, the solution being renewed every three days. It was observed that 
the nitrate ions were taken up by the plants much more rapidly than the 
calcium ions, and that differential absorption tended to decrease the H-lon 
concentration of the solution. The potassium ions were absorbed by the 
plants at a much higher rate than the phosphate ions, and this would tend 
to increase the H-lon concentration of the solution. It was assumed that the 
absorption of magnesium and sulphate ions by the plant roots had little effect 
upon the reaction change, since these ions were taken up very slowly and 
at about the same rata 

It appears that the reaction change toward the neutral point of nutrient 
solutions in contact with the roots of growing green plants is directly related to 
and primarily caused by the high rate of nitrate absorption as against the 
low rate at which cdleium is taken up. 

Similar experiments were conducted with a solution in which ammonium 
sulphate was substituted for calcium nitrate as a source of nitrogen for the 
j;>lant, the plants being grown in a three-salt solution and renewed as men¬ 
tioned above. Analyses of the solution after having been in contact with 
the plant roots showed that the ammonia ions were absorbed at a much 
higher rate than the sulphate ions, and this is held to indicate that the re¬ 
action change from lower to higher H-ion concentration is chiefly a result 
of diffetwtial absorption of ammonia and sulphate ions. 

When ammonium sulphate was superimposed on the three-salt solution 
used, or where this salt was substituted for postasslum nitrate in a Tottlng- 
ham solution, the H«ion concentration of the solution increased during the 
early stages of the growth of the plants, but the rate of increase was not 
nearly so high as It was when ammonia ions alone furnished the source of 
nitrogen. Quantitative analyses showed that the plants drew heavily upon 
the^amtnonia ions during the early stages of growth and less heavily upon 
^e uitrato ions, but during the later stages of development this condition 
wak reyeri^ 

Knees on Hie Infliieiioe upon plant growth of volume of culture media 
and mi reacHon diange In two types of nutrient solutions, B. M. BAaNxm 
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{Hew fierisey lStae» Rpt, 192^^ pp, 394, ^2^5).—Comparisons are reported between 
wheat plants srowh in different rolnmes of Tottinfham'a aolntlon and In 
Jones and Siiive’s ammonium sulphate modification of this solutlen. 

Within certain limits the dry weishts of the plants grown in both types 
of the solution increased as the volume of the nutrient solution was increased. 
A study of the appearance of the plants during the growing period Is said 
to indicate that the availability of iron to the plants, whether supplied as 
ferric phosphate or ferrous sulphate, depended upon the reaction to which 
the growing plants would bring the solution, the iron being less available 
in the less acid solutions and quite available in the more acid ones. Con¬ 
sidering the fact that the formation of nitrogen in the different solutions 
varied, it is stated that the direction and magnitude of the reaction change 
produced in a given volume of solution depends ui)on the formation of 
nitrogen in the solution, the demand of the plants for nitrogen, and the 
buffer action of the solution. The continual decrease in the H-ion concen* 
tration of the Tottingham solution is attributed to the removal of the 
nitrate ions from the solution with a consequent excess of the potassium 
and calcium Ions, while the increase in the H>lon concentration of the 
Jones and Shive modification is attributed to the removal of the ammonium 
ions from the solution with a consequ«it excess of the sulphate ions. 

It is concluded that in the early stages of growth all the wheat plants 
drew more heavily upon ammonium nitrogen than tliey did upon nitrate 
nitrogen when both were available. During the later stages of growth the 
demand of the plants for nitrate nitrogen appeared to increase^ or that for 
the ammonium nitrogen to decrease, or both, since at this stage of development 
the plants decrease the H-ion concentration of the medium. 

BNect of aeration and continnons renewal of nutrient solutions upon 
the growth of barley and buckwheat in artificial culture, 11. V. Alubon 
(Hew Jeraeu Stae, Rpt 1922, pp, 402--497, pis, £).•—In a previous publication 
(B. S. B., 48, p. 328) the author reported upon the growth of soy bean plants 
under conditions of aeration and renewal of solutions, and the purpose of the 
present study was to determine the effect of similar treatment on the growth 
of barley and buckwheat 

It was found that solutions in contact with the roots of barley plants con¬ 
sistently decreased in H-ion concentration through the action of the plants. 
Buckwheat, on the other hand, increased the H-ion concentration of the solu¬ 
tion. This is held to indicate that absorption from these solutions by buck¬ 
wheat plants is of a different type from that shown by the barley plants* 
It was further found that the tendency of the continuous renewal of the 
nutrient solution to retard reaction change produced by the action of the 
growing plants Is quite pronounced. 

The leaf area^^and yields obtained with buckwheat from the aerated cultures 
were in every instance much superior to the corresponding yields ftom the 
simple solution cultures and the drip solution cultures. The data obtained 
tarn the plants in the barley series Show results quite similar. 

The present experiment with buckwheat and previous ones with soy beans 
a^ said to have shown that during later stages of development team 
fiowering to maturity the superior root development of the aerated Cultur# 
mahifested ttsdf In gready accelerated growth rates and markedly superior 

of aeration and continiious solution renewal on the saM 
ter soy beans in water cnitiiresy J, W. fihlvB ^Hew Jersey 
pp. J7+-J77, fiff, I ),—In conneetibti with Intestfgations bn tie ai% w 
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aiiirttmtnt9 of plantSt speeial attention waa given to the continuous renewal of 
the nutrients and constant aeration of the culture solutions. Experiments 
showed that the dissolved dir was qvdfikXy removed by growing plantSi and 
where constant aeration was adopted soy beans developed a very efficient root 
system which was reflected in the more rapid growth of the plants* particularly 
during the later stages of development 

Cpmparisons were made of soy beans grown in culture solutions In which 
the proportions of calcium* potassium* and magnesium were varied* the high* 
est yields of tops and roots being definitely associated with the low proiK)rtlons 
of calcium nitrate and potassium phosphate and with high ones of magnesium 
sulphate. It appeared that i)otaBsium phosphate had less influence in deter¬ 
mining the growth rates of soy bean plants during the seedling stage than either 
of the other two salts. 

CkmipaHson of iron from some organic compounds as an essential con* 
stitnent of nutrient media for plants* R. P. Mabsh (New Jersey Stas* Mpt, 
192B, pp. $99-402). —The results are given of an experiment made to determine 
which of the compounds* solnble ferric phosphate* ferric giycero phosphate, 
ferric tartrate, ferric citrate* or ferric acetate* is the most efficient for pre¬ 
venting the chlorotic effects of wheat, barley, and oat plants grown in Shlve's 
culture solution. During the progress of the experiments ferric acetate and 
ferric citrate were discontinued. Of the remaining compounds used* all appear 
to be equally efficient in maintaining health and vigor of the plants of the 
species tested. The highest weight of wheat was produced with soluble ferric 
phosphate, the highest yields of barley with ferric tartrate, and of oats with 
ferric giycero phosphate. 

Response of germinating corn and white grubs to paradichlorobenzene 
and similar chemicals* G. W. Pajtt, W. D. Moosb, and A, I^eterson (New 
Jersey Stas. Upt. 1922, pp. 40o-473, pis. 8 ).—Paradichlorobenzene haying been 
found to be very efficient for control of certain insects* experiments were con¬ 
ducted to determine its effect on germinating corn. It was found that the 
roots and root taps were stunted by the chemical and, further, that tlie diam¬ 
eter of the developing tap and lateral roots as a rule was considerably in¬ 
creased. These enlarged portions did not continue to function* and death of 
the area ensued. Usually a watery decay was produced by saprophytic fungi. 

A number of other chemicals were tested, most of which produced Injury to 
the plants. 

«OEKETICS. 

General cytology, editeil by E. V. Cowdry (Chicaffo: Univ* Chicago Press, 
1924, PP- T7/-f-754, pis. 9, figs* 17$). —This is a cooperative work prepared by 
Investigators at the Marine Biological Laboratory at Woods Hole* Mas^.* deal- 
tug with the principles which govern cellular structure and function. The fol¬ 
lowing have contributed to the work: Introduction, by E, B. Wilson; Some 
General Aspects of the Chemistry of Cells* by A. P. Mathews; Permeability of 
the Cell to Diffusing Substances* by M. H. Jacobs; Reactivity of the Cell* by 
R, S, LtlUe; The Physical Structure of Protoplasm as Determined by Mlcro- 
dissectlon and Injection* by R. Chambers; Cytologlcal Constituents—Mito¬ 
chondria* Golgi Apparatus* and Chromidlal Substance, by E. V. Cowdry; Be¬ 
havior of Oils in Tissue Cultures, by W. H. and M. H. Lewis; Fertilization, 
by F. R, Lillie and E. E. Just; Cellular Differentiation* by E. Q. Conklin; The 
Ohreniosome Theory of Heredity* by C. B. McClung; and Mendelian Heredity 
In Relatiott to Cytology, by T. H. Morgan. 

10502—24-4 
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Osrtological stiidl «9 of 4lplaldi and polypoid fmna In ran^berflflat A« B. 
LoNctLEY and G. M, Dabbow (Jour. Apr. Bopmrtih iU. N.], 07 (i00|)f No. id# 
pp. 707-74^, p^. $).—Studies of the pollen mothef cell development in i^edes 
and Tarietiea of Rnbns used in raspberry breeding Investigations, oonducM by 
the U. S. Department of Agrienlture, showed the majority of the raspberries 
utilized to possess 7 haploid chromosomes. Four European varieties, La France, 
MerveiUe Rouges Merveille de Quatre Saisons Rouge, and Surpasse Merveille 
a Blanc, found to possess 14 haploid chromosomes, produced, with the excep¬ 
tion of La France, only small percentages of viable pollen. Four forms, 
White Queen, All Summer, Erskine, and La FranceXRanere, were found to have 
21 

a haploid count of a figure believed indicative of a parental combination 
of 14 and 7 chromosomes. 

With two exceptions (All Summer and White Queen) the polyploidous 
forms were relatively sterile. This fact, taken in connection with irregulari¬ 
ties observed in the chromosome distribution in melosis, leads the authors to 
infer that raspberries showing pollen sterility are probably of hybrid origin, 
and that such polyploidous forms are the result of crosses between plants be^ 
longing to different chromosome groups. The discovery of characters in poly- 
' ploid raspberries similar to those in Rubus caeaiuSf a tetraplold trailing Eu¬ 
ropean blackberry known to be capable of crossing with B, idaeus, leads to the 
suggestion that all polyploidous raspberry forms considered in the article may 
be raspberry-blackberry hybrids. Polyploidism, though increasing the diflEi- 
culties of the plant breeder attempting interchromosome group crosses, in¬ 
creases the chance of obtaining new combinations of characters. 

Study of bud variation in Codiaenm variegatnm, N. B. Mendiola. and 
J. R. Maosino (Philippine Apr., 11 (idff). No. 1, pp. pis. E).V*Bud 

variations in the species C. variepafum were produced by manuring, or by grow; 
ing the plant in soil containing 50 per cent sand and 50 per cent ordinary 
farm soil, or by exposure to the sun or by artificial shading for more than 1.5 
years. 

"A case of terminal and one of lateral bud mutation involving the same 
shape of leaf, and a change from broad to slender shape, was found in one 
variety. ... In this variety also a bud mutation consisting in a change 
from green leaves spotted with yrilow to leaves practically entirely green was 
found. 

**An interesting case of a suspected bud mutation was found in which leaves 
tend to become a two or three part affair, tfie parts being connected with a 
tendril-like structure or bare midrib. Nonheritable bud variations were found 
which were due probably to the varying conditions of nourishment, light, tem¬ 
perature, and possibly other elemmits present in the environment.^* 

The inheritance of head form [trans. title], A. Schbeineb (Qenelica (The 
Mapue]^ 5 (1929), No. 5-0, pp. ftps. 15).—A study has been made at 

the Anatomical Institute at Christiania of the relaion between the head lengtht 
breadth, and the height of individuals. The people measured Included several 
types of heads which were obtained from different localities, 101 males and 90 
females from Haalandsdal, 42 males imd ^ females from Upper Eldfjord, lU 
m^es and 80 fmnales from Luster and HafSlo, and 21$ Individuals from Ts^ 
fjord, as well as S other sipall families. The measurements of the IndividiiiiJS 
w^ studied with re^rd to the kinship of each, and the conclusions as to tlie 
%toitance of the head typ^ were variable. The author, however, makes ^ 
filial statement that head form Is due to several hereditary fhctori)* ss ^ 
olS^kr conditions, the nature of which Ims not yet been detemdned. 



1 ^} 


mmtfxiOB, 


The prohahle meehaiiieiii of hepedltjr in the present Any shgny beets 
scttdi the posslhtlity of further Improvement of the type [trans; titled Oi 
Mttnbbatx (Antu Bot fitoitie}, lH B6, l/pp. ,~-The medianiigh 

supposedly related to hmedlty in sugar beets is outlined. 

A new dominant color pattern and combinations that bre^ tme in the 
grease locustSt H. K. KaBOtTBs {Qenetica [T^he JJaptie], 6 (1928), No. )^p. 
iTt-iSO, ph i).—In work from the Kansas Experiment Station, the character 
in the grouse locust (ParaietOw iewatmo) originally referred to as IB (E. B. 

40, p. 867) and thought to be due to linkage of several characters has been 
found to be due to a dominant factor Sm. This character has segr^ated 
altehiately from the original pattern S and from 11 other multiple allelomorphs 
with which it has been combined. These mutants are compared with various 
types which have been found in Apoteitio} eurpcephalus. 

Studies on the relation between tumor susceptibility and heredity, 1, 
O. J. Lynch (Jour. Ewpt. Med., 89 (1924), 8, pp. 481-495, 8). —pre¬ 

liminary report is given of the results of experiments conducted at the Hocke^ 
feller Institute for Medical Research dealing with the inheritance in mice of 
susceptibility to tumors of the mammary gland. Females from tumor strains 
were mated with males, and the occurrence of tumors in the Fi and Fa females 
and in females produced by back-crossing females of tumor stock to the Fa males 
was recorded. It was found that some of the daughters of all but 2 of the 19 
males used developed tumors. 

A summary of the tumor occurrence In the female descendants of the 7 
males of which nearly all the offspring had matured showed that though all 
these females were from tumor strains only 7 developed tumors, whereas 10 
did not Of the Fi daughters, tumors occurred in 16 and did not occur in M. 
Twelvi of the daughters developed tumors, whereas 77 did not The females 
selected for back-crossing developed tumors in 19 cases, whereas 87 did not, and 
of the daughters produced in the back-cross, tumors occurred in 50 and did 
not occur in 109. The tumors also appeared at a younger age in the badc«> 
crossed females than in the FaS. 

The author concludes from the data that the tendency to develop neoplasms 
is due to an heriditary factor which i.s dominant, but tliat homozygous domi¬ 
nant individuals, though they are susceptible to tumor formation, do not 
necessarily develop tumors, as such factors as irritation due to breeding and 
rearing the young are probably contributory factors. 

interrelations genetic factors in barley, K. S. Hob (Oenetice, 9 (1924)', 
No. 2, pp. 151-180). fhctor pairs and one triple-allelomorph series in 
barley were considered at the University of California, and evidence has been 
presented for linkage or independent assortment among them. ^ 

A linkage group, including the factors concerned in the color of the kemeh 
the texture of the awn« and the length of hair on the rachilla, and a*second 
group including the factors concerned in the adherence of the lemma to the 
caryopsis and the extent of pubescence on the outer glume,..were dednitely 
established In this study. Linkage probably exists between the factors com 
cemed in the fertility of the lateral floret and the ext^siou of the outer glumes 
which constitute a group separate from the other two. Study of the distribu¬ 
tion of the density of the spike in an Fi population Indicates that one or more 
density factors probably lie In the second group mentioned, agreeing with flndr 
lugs in previous woiic, The linkage groups of barley determined thus far by 
dilfi^!^t Investigators have bean brought togetlier in the discussion, ^ ^ 

Studies m. the ph«soiuena,~I, Foetal iretrogres? 

Sion in snlee, A 4 Ut FaUKUO (Foy. goes* CLondona* Frw; Ser. B, 95 (1924h 
No. B Hfl, pp. 551-558, fig. I).—In this study of the importance of fetal retro- 
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gtBBtAon In mice at tiie* UniTeralty College* the author first ktfied 

pregnant females about one day before parturition and sectioned the ovaries 
to determine the number of corpora lutea present. It was found that 74 
full-time fetuses were recovered for 82 corpora lutea* indicating a logs of 
10.8 cent of the ova. 

In eotttinuina this study* the effect of suckling on Implantation of the 
embryo was studied. Males were placed with fmnales for 24 hours after 
the birth of the first litter. Four fmales fertilized in this way were allowed 
to Imve the young suckle for an interval up to 6 days* whereas 4 other females 
similarly treated were allowed to have their young suckle to the Ifiter stages 
of pregnancy. The females were killed as soon as pregnancy was noticeable 
and* based on the corpora lutea counts* there was a loss of 17.6 per cent 
ova in the females suckling their young for a short period as compared with 
28.1 per cent for those suckling tlielr young for a longer i)eriod. The 
author concludes that the immediate following of one Utter by another and, 
still more, the long suckling period increases the amount of embryonic elimi¬ 
nation. 

In estimating the sex ratios of the abnormal fetuses* it was found that the 
ratio in over 1*000 normally bred mice was 118 males to 100 females, while 
in 14 litters containing 92 young where the females were suckled less than 
6 days, the ratio was 80.4 males per 100 females* and in 7 litters of 47 young 
where the mothers were suckled more than 6 days the ratio dropped still 
farther to 62.1. The author concludes that it is difficult to doubt that 
prenatal mortality and retrogression falls most heavily upon thg male fetuses. 
No new explanation of the greater embryonic mortality of males is suggested 
by the autlior. 

Studies on the sex-ratio and related plicnoinena.->—Tl* The inflttcfiice of 
the ago of the mother on the sex-ratio In man* A, S. Pabkeb (Jour. Qenetidi, 
H {19^), ^o. jf, pp. $9-47, figs, f).—^An analysis of 8,384 births occurring In 
St Mary’s Hospital* Manchester* from 1911 to 1920 showed that the sex ratio of 
tho Infants declined with the age of the mother from 163.8 males per 100 
females for mothers from 18 to 17 years of age to 84.6 males per 100 feawlee 
for mothers over 48 years of age. 

During tlie period of this study tliere were 1*609 abortions* or 19.8 per cent 
of the births. A number of other investigators have shown that the sex ratio 
of aborted fetuses may be placed at ISO, though the sex of the abortions at 
this hospital is not recorded. * A classification of the number of abortions 
per 100 births showed that they steadily increased from 1.7 for mothers of 
from 18 to 17 years of age to 41.4 for mothers over 48 years of age. The 
number of abortions per 100 births also increased with the number of the 
pregnancy from 9.7 for the first to 48.8 as the average for the fifths sixth* 
and seventh ipregnancles. Similar conditions as to the age of tlie mother 
and number of pregnancies were found for stillbirths. Sexually differential 
prenatal mortality is thus concluded to be the cause of the low sex ratio 
of the births of the older mothers rather than a faulty theory of sex detmntit- 
nation by the hetermsygous parent (male). 

The igueiifiion of the male ratto in humans {trans. title], ft. Frrscfifii 
tArch. Rmmi u, GeseU, Bm., IS (1.984)* 9, pp. 888-8#).—A study of the 

sex ratios of the offspring of 1,796 families* in which the fitst-bom ditidliii 
e^ere 980 girls and 866 boys* is given. The total numlier of (ffilldimi bona 
In these families was 9*897 boys and 5,416 girls. It was found that tlift 
average ages of the parents were practlcaliy lOentleal for those in williih 
tito fii^ were boys and for those lii which the first-horn wereglvlfi. f ^ 
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Tide ratio of the sexes was studied from the eifect of the age of the parent^ 
number ^f the birth, etc. It was concluded that the Increased number of 
boys among the total chlldien wii.s probably hereditary, and that it Is prob¬ 
ably associated with the age and the number of the births of the mother, 
since the ratio of the males per 100 females among the children was increaeed 
as the age of the mothers Increased and with succeasive births. No influence 
of the father on the determination of the sex of the children was apparent. 

lutersexnallty in iLymautria dispar L. as Influenced by temperature 
[trans. title], N. EMEr^jANOFi.' (BU)l Zenthl, 44 {1924), 5, pp. 106-110, flg$. 

4 ),—^Types of intersexual males and females observed In an experiment In 
which alHiut 700 0- to 24-liour-old pupae of the gipsy moth were exposed in 
warm (37 to 40® O., one to three times for 24 hours), and at cold temperatures 
(6 to 8® for from 14 to 41 days) are described. About two-thirds of the 
moths produced in these experiments at both temperatures showed character 
changes toward those of the opposite sex, and many did not produce normal 
sperms or eggs. 

Some remarks on the pHnciples In inbreeding, J. BAAsiimTs-jESSKN 
{HeredUas, S {1924), Ao. 2, pp. 2S1-240 ).—This is a discussion of inbreeding 
and the dlflicultles in the i)roductlon of lioraozygosity in the breeds of domestic 
livestock. The continuance of desirable characters of an Individnal by parent 
and offspring matings is suggested rather than by brother and sister m:itings, as 
the author believes there would be a greater concentration of the blood. 

The snbdivisiott of individuals in genetic research, O. Munrrati {Inter- 
nath Rep. 8cL and Pract. Agr. [f?oiwc], n. 2 {1924), No. 1, pp. 22-26, 
pis. fl).—^Attention is called to the possibilities of sutKlivIding individual plants 
In studying self-sterility, debility due to inbreeding, and reaction to environ¬ 
ment. ttoot ci*op8, corn, and rye are examples cited in a description of 
techniciue. 

Acclimatisation and the transmission, hereditarily, of acquired charac¬ 
ters [trans. title], W. Oetkek {Beiir. Pflanzensucht, Ao. 5 {1922), pp, 8S- 
104 )*—Conclusions to this c<mtributIon. which was discussed by several per¬ 
sons named, are to the effect that Influences playing upon an organism during 
its Individual life are not without residual effect on posterity, and that Jthe 
structure of the hereditary material, which in tbe last analysis is chemical in 
character, in all probability has a certain elasticity or modiflabflity. 

Note on Kammerer^s experiments with Oiona concerning the inheritance 
of an acquired character, H. M. Fox {Jour, Geneticti, 14 {1924), A’®* 1, PP* 
69-91, pi, i).—In contrast to the results of Kaininerer in which he got re¬ 
generation of amputated siphons of C intestinaUH to abnormal lengths, the 
author amputated the siphons of 50 individuals once, 35 individuals twice, 
and 8 Individuals three times, with the result that regeneration to the normal 
length occurred in all cases. 

A note on feminine ** behavior in adult male rats, O. P. Stons (Amer. 
Jmr, 66 (1924), No* 1, pp, 69-41 ),—An account is given of two male 

rats frequ^tly used as testers for females for breeding which were observed 
to assume the feminine position of copulation from time to time and allow 
other males to mount them. Both of these males had produced youi4|> and a 
study of the genital tract of one of tliem showed that it was perfectly normal. 

ViSaiiiln«A and exercise in relation to follicular atresia In the opossnin, 
C. HAamiAit (Arner. Jour, FhyHol,, 66 (1924), No, 1, pp, 97-102, figo* 4)*—An 
experimdst to determine tbe effect of vitamins on a type of follicular atresia 
found in oonflned opossums is briefly reported from the University of Texas. 
No beneflibi to the breeding ability of opossums were observed by ad<Ung sub¬ 
stances containing vitamins A, B, or 0 to the ration, but w^hen animals which 
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litA pc»vto«firiy l^een aaies 2 by 2 by 2 ft wm allowed tbe nm of 

H12 liy 14 ft V0<mi trw4hthjMs of Ibe an to al e immediately ovalated, indicatliig 
lhat a lade of exereise was probably the disturbiiig factor. 

i HELD OEOn. 

^ crops work at tbe Piilntb, MUuim Snbstatloiit X.022^102S]« 

M. J, Thokpson {Minnesota 8ia., Duluth Suhsta. Bpt pp. 7- 

14^ linMf 27» /iQS, S). —^Among the varietal leaders at this substation (B. 

lt« 48, p. 831) have been Mlndum wheat, Victory oats, Svansota barley, 
Swedish ryA Howe Alberta Flint corn, and Green Mountain potatoes* The 
optimum dates of seeding appeared to l)e about September 1 for winter rye, 
May 1 for oats, and Iday 15 for barley, with S bu. as the best acre rate for 
oats and 2 bu. for barley. Disking for grain after a cultivated crop was less 
expensive than plowing and increased the yield more than 10 per cent 

Although sunflowers in 30-in. rows gave the largest yields, 30-in. spacing 
seems more practical. Setting a Van Brunt drill to plant 4 pk. of wheat per 
acre aimeared to be proper for seeding sunflowers. Sunflower plantings made 
about May 15 have averaged highest, fall plowing has given better yields than 
spring plowing, and drilling surpassed check rowing. Sunflowers produced 
about 65 per cent more silage per acre than corn. 

Yield differences were slight in comparisons of ridging v. level culture and 
drilling V. check rows for potatoes. Potatoes in dO-in. rows have produced 
much heavier than those in 30- or 42-in. rows, and those on spring plowed land 
outylelded potatoes on fall plowing. Yields declined progressi'^ely from 401 
to 04 bu. per acre, with dates o4planting from May 17 to July 1. In tests with 
certified seed in 1923, extreme variation w'as seen in yields of different strains 
within the same variety of potatoes. Although a complete fertilizer increased 
the yield of potatoes 44 bu. over the checks, the increase was not thought eco¬ 
nomical at current prices. 

.'During five years the S-yeur rotation surp«»8He<l the 4- and the 6-year rota- 
Uons in yields of hay, grain, and sunflowers. 

4 Notes are also given on cultural studies with alfalfa, sweet clovers, and a 
eember of soiling crops. 

[Field crops work In New Jersey], L. G. Schebmxbhqbk, 0. H. Nissunr, 
F. App, and G. W. Muaoaavs {New Jersey Stas. Bpt. 1922, pp. 116^118, 264-267, 
$$9-271t 261^1, 666-616, pi. I, fig. i).—Experimental work described in these 
pages includes variety trials with sweet potatoes, oats, timothy, soy beans, 
eowpeas, alfalfkt and miscellaneous grasses and legumes; breeding work with 
potatoes, sweet potatoes, corn, and sweet corn; and fertilizer tests with sweet 
potatoes. 

(Field crops work in Guadeloupe, 1921-4^2 and 2922^28], 0. T. Axxr 
WPS {QuuMou^ 8ia* Agrtm. Baps., 4 (162i-22), pp. 9^18, 25-46; 5 (1622-26), 
ftp. 9-16, 29^).—Experiments with sugar cane varieties and seedUngs, le^ 
gomes, and grasses are reiK>rted on in continuation of earlier work (B. B. E«, 
47/p. 824). 

[Agronomic work at the Dnlvorslly^ of Hawaii]^ L. A. Hskkk and F* G. 
JQmues {BpwaH Unify. Quart. Bui. 8 (1624), No. 1, pp. 5-16, 65-46).—Varidtol 
$flias with sorghums and sprgos^ sugar cane, grasses, soy beans, and com ore 
described briefly. Pigeon p^ cut back at least once a fmv carried over mtsfli 
better than when not cut back. Borne loss resulted when cutting was d^yed 
after the pods matured, eitpsclaily during droughty or from orsrmittixig 
didlitptti* Hybrid corns wime pamnt stoedm came ftwm 
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paared to bo moire reoiotant to the Injory of the leafhoi^ than iiiip<»rted com 
verietleo end were reasonably sure cro];q;»ers, particularly In the lowlanda. 

^Hie Wobnm ISaperlmental Fiurin imdi iU work (1(876—1,921 )t X A. 
VOKLOKXB (JOHT^ Bov» Agr, Boo, EngUmdy 84 (19B3), pp. ilO-idd)*-~A general 
account of the work carried on at the Woburn Experimental Farm (E. SL B., 
50, p. 087) during the period 1876-1921, is given with a summary of the prin¬ 
cipal results obtained in the continuous culture of wheat and barley; rotations; 
green manuring; experiments with pakures and meadows; weed control; and 
variety trials and miscellaneous tests with cereals, grasses, legumes, and root 
crops. Fertiliser, pot culture, and feeding tests are also commented on. 

[Fl^ crops work in Madras, 1922—23], E. D. Anstead (Madras Dept, 
Agr. Rpi, pp, 6-9, 10, 11), —^The progress of experiments with field 

crops is reported as heretofore (E. S. E., 50, p. 433). 

The pasture problem In Iowa, W. H. Stevenson, L. W. Forman, and P. E. 
Brown (Iowa Bta, Ciro. 89 (1924)t PP- S-15, figs. 2), —Practices designed to 
build up old blue-grass pastures and to maintain them at maximum productivity 
are discussed in this circular. Experimental results at the station indicate 
that these aims may be accomplished by disking, reseeding, manuring, and 
proper fertilizing. The commercial fertilizers used were of little use on 
diidced pasture on the soil type, but manure was very elective in increasing 
the yield. On disked and reseeded pasture the manure also showed distinct 
increases, but much larger benefits were noted where the commercial fertilizers, 
particularly the phosphorus carriers, were employed. Definite increases were 
also seen where the fertilizers and manure were added without reseeding, in 
which case ammonium sulphate and a complete commercial fertilizer seemed 
most effective. Test of combinations of commercial fertilizers on disked pasture 
again showed the advantage possible in the case of acid phosphate. The addi¬ 
tion of acid phosphate, sodium nitrate, and potassium chlorid in combination 
produced the most distinct gain on disked reseeded plats with manure. Am¬ 
monium sulphate gave the largest Increase for any single material. 

The yields and duration of pure timothy and of seed mixtures on a 
lower moor with and without loam and saud and variously fertilized 
during the period 1016—1922 [trans. title], E. F. Simola (Wiss, Veroffentl, 
Finnisch, Moorkulturver,, No, 4 j (1923), pp, 127, pis, 3). —^The yields, duration, 
and botanical composition of plats on lower moorland untreated, receiving sand 
and loam, and variously fertilized and seeded to pure timothy and to a mixture 
of timothy, red clover, alslke, orchard grass, meadow fescue, and blue grass, 
were subjected to detailed study from 1916 to 1922, inclusive. The response 
of the several grasses and clovers to the different treatments is described at 
some length. See also another report from this station (E. S. E., 50, p. 533). 

The differences between the average yields from the first cuttings of the 
timothy and of the mixture were comparatively slight on uoloamed, unsanded, 
and sanded land, whereas the mixture excelled on the loamed land. The 
second cutting of the mixture was generally more productive than that of pure 
timothy. The quantity and botanical composition of the hay were decidedly 
affected by the addition of loam and sand to the moor soil. Fertilizing tlie 
moor soil, whether loamed and sanded or untreated, with phosphoric acid alone 
or In eombinatlea with potash has been of very great importance as regards 
the amewt and oozi^;»osition of the hay. Weather conditions during the sepa¬ 
rate yearn Infiuenoed the yl^ds and the persistence of the grass plants very 
striklni^. 

An of Iwoeme eultivatlon« A. Howabo { Agr , Jowr , 

Indkh it (i2l|>y Fa. A pp. 97<Nl79).—Alfhlfa seeded on beds (E, S. a, 46, 
p. 728) gave a total yield more than 10 per cent greater than that sown on 
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ridges at Pizsa during tiiie season of 1922-28. The saving of irrigation 
in the bed systm was eatiniated to be about 25 per eent. Preliminary esi^ri- 
ments by I. Banerji indicate that the fertilisation of tite alfalfa flower is 
limited by temperature at Pusa. Although well-developed pollen grains are 
formed even in the hottest weather, they do not germinate unless artificially 
cooled. 

littcerne cttlture in South Africa, H. D. Leppan ([Pretori(i\: Bouth Afrida 
Central Affcnop, Ltd., 19S4, pp. 68, pla. 8, fl 08 . 7).—A practical treatise on 
the production of alfalfa under South African conditions. 

The possibilities of creeping bent grass, M. E. McCollam (Western Wash¬ 
ington Bta. Bimo. Bui., 12 (1924) f ^o. 2, pp. 26-^, figs. 2). —The habitat, 
characteristics, propogation, and uses of creeping l>ent grass are commented on, 
with suggested methods for harvesting seed. 

Experimental activities of the Rhenish Potato Research Institution in 
1922 and 1922 [trans. title], T. Remy (Veroffefitl. Ijondw. Hammer Rhein' 
prov.. No. 1 (1924), pp. 55).—Investigations wltti potatoes carried on in the 
Rhine Province, Germany, in 1922 and 1923 and described as heretofore (B. S. 
K., 47, p. 633) included varietal, cultural, fertilizer, and storage trials and 
tests of seed stock. 

Resnlts of rice experiments at Oortena, 1923, and progress in experi¬ 
ments in water grass control at the Biggs Rice Field Station, 1922—28, 

C. P. Dunshee and J, W. Jones (California 8ta. Bui. 575 (1924), pp. S-S8, 
figs. 6 ).—The progress of experiments with rice is reported on in two parts. 

I. Results of rice experiments at Cortena in 192S, 0. P. Dunshee^ (pp. 7-22).— 
The effects of methods and dates of seeding and submergence on water-grass 
control and rice yields were very similar to those already noted (B. S. R., 40, 
p. 84). 

C. F. Shaw obtained no positive experimental evidence to show that rice 
cultui'e has caused any measurable change in the physical character of the 
Willows clay and Stockton clay adobe soils. In chemical studies on water 
and soils, by P. L. Hibbard, it appeared that the irrigating water from the 
Sacramento River is of good quality and varies little throughout the season. 
Drainage from rice fields flooded for two or more years Is likely to be of fairly 
good quality for irrigation, but, if the soil contains much alkali or salts within 
2 ft. of the surface, these soluble substances sometimes may render the drain¬ 
age unsuitable for irrigation. Since rice is relatively tolerant of saline water, 
it seems feasible to use drainage from one field to irrigate the next lower 
field, and so on until the water becomes too saline for further use. In the 
clay soils, as at Cortena and in Olenn County, most of the salts removed by 
rice culture are carried away in the surface run-off rather than in the under¬ 
ground drainage. The flooding incident to rice culture would, in two or three 
years, carry tlie alkali salts In the calcareous silt soils In Imperial Talley so 
far below the i^rface that they would not be troublesome again to ordinary 
crops and perhaps not to trees, 

Ko very great difference was apparent between the faRow and Ibe rice soils 
as regards microorgaiiisms. Although some kinds of bacteria are less active 
in soil which has been flooded, such a ioti will probably soon ptviduce ordinary 
grain cr<^ successfully again. Since the rice soil is most likely deficient ia 
nitrates, some Hme must e^pse before ft is again well supplied thfengh 

agencies. The soil did not seem to he peimhently Ininred h^ fids 

ceitm 

yijBL-Pmgress in experiments m wateM^ mbe tHim 

I. w. Joms A KTi 
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49rPs 488) In water^grass control and different seeding practices and meUtods 
of irrigation with rice were made by the Bureau of Plant Industry, U. 8. D. A., 
at the Biggs Bice Field Station during 1922 and 1928. Current results may be 
summarised as follows: 

Rice sown broadcast and immediately and continuously submerged, or sown 
broadcast in the water and kept submerged thereafter, appears to mature 
from 7 to 10 days earlier and to develop into better plants than rice irrigated 
in the old way, depending somewhat upon the date of seeding. (Continuous 
submergence seems to control the most common forms of water grass and 
sprangie-top. When rice is drilled and immediately submerged considerable 
seed appears to rot, often resulting in poor stands and low yields. When rice 
is drilled or broadcasted and irrigated lightly for from 2 to 4 weeks to bring 
it np before permanently submerging, shallow submergence at 2 and 4 in. 
apparently does not control the water grass. Submergence at 6 and 8 in. aids 
in controlling water grass, but such depths also suffocate so much rice that 
low yields are produced. Such weeds as spike rush, slender aster, cat-tail, 
canary grass, and perennial sedge reduce the yields below profitable limits when 
rice is grown on a seed bed prepared merely by disking stubble land. Ck>od 
spring plowing aids materially in the control of these weeds. 

Seeding experiments Indicate that rice should he sown at a higher rate when 
it is grown by continuous submergence immediately after broadcasting than 
when it is grown by the old method of Irrigation. On land foul with cat-tall 
a heavy rate of seeding (290 lbs. i)er acre) does not help to control cat-tail, 
bnt good stands seem to aid In preventing cat-tail from entering a clean rice 
field. I.<e88 seed appears to be nee<led for good stands when rice is broadcasted 
in Hie water tiian when broadcrasted on the soil and then submerged. The rate 
of 150 lbs. iier acre will probably be enough when ri<‘e is grown by the old 
method of irrigation on old land. 

The influence of lime on the yield and the nitrogen content of soy 
beans—-eeason 1921, J. O. Lipman and A. W. Bi.aib (.Vetc Jersey Bias, Rpt, 
19B2t pp. S55f S56). —In the ninth year of this experiment (B. S. U., 48, p. 837), 
varieties of soy beans grown on both limed ami uulimed plats produc*ed re¬ 
spective average acre yields of 17.1 bu. of dry beans with 1,687 Iba. of dry 
stalks per acre and 1,25 bu. with 197 lbs. The average acre recovery of nitro¬ 
gen was 79.6 lbs. from the limed plats and 7.9 from the unlimed. Manchu 
with 24.3 hu. of beans per acre made the highest yield of the varieties grown 
only on limed plats, while Edna with 19.5 bu. and Swan with 19 bu. led those 
grown on both limed and unllmed land. Each year the limed l>eans returned 
about twice as much nitrogen as is returned by an ordinary crop of corn, wheat, 
or hay, and after nine years showed no nitrogen deficiency, nor did the soil 
get perceptibly poorer in nitrogen. 

Some studies in connection with the development of the sngar cane, 
H. A. TKicPAitT (Mauritius Dept. Ayr., 8oi. Ser., Bui. 9 (192S), English ed., 
pp. 18, pis. 5, /Ip. 1; aUo in La. Planter, 72i (19U), No. 19, pp. 378-576, 

IS), —This group of studies describes the underground system of the sugar 
eane, traces the developivient of a stool from .a cane cutting and the changes in 
the stem during development, and indicates the functions of stored sugar in 
the stem of sugar cane. The similarity of the development processes of the 
fdanl ai^ng from an eyebud on a rhismne with those of one originating from 
an eyebnd on a planted cutting is pointed out. 

Studies on ML P. 65, B. K. 74, and White Tanna gave indications that under 
conditions at ESdttlt the sucrose, in the parent cutting is contributed for the 
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iMitrltio]i of the yoong phiht for at least 100 days afte piaatiiig. Burlag lhat 
time at least oae-half of the iBacrose originally present is nsed for growth and 
metabolism. Analyses showed that rhizomes ^ntained much less sucrose, less 
redadng sugar, and more nitrogen and mineral matter than the aerial poi^ 
tions of the stem, a general resemblance to the composition of the nodes on 
the aerial portion being noted. The storage of sugar by the stem of the sugar 
cane appears to be a definite specialization on the part of the idant and only 
slightly, if at all, the result of human intervention. The probable relatl<m 
between the characteristic joint length of varieties and vegetative vigor is also 
considered. * 

The improvement of sugar cane throngh bnd selection.——Report for 
1928, A. D. Shamel et al. {Hawaii. Sugar PUmiarg* Sta. [Pub.], 1924^ PP* 
[51+184, figs. 45). —^The scope of this work has been essentially noted from 
other sources (E. S. R., 50, p. 833 ; 51, p. 32). Reports of bud selection work 
with sugar cane on different plantations in Hawaii are given in some detail. 

Tucnmdn seedling canes [trans. title], W. E. Cboss {Rev. Indue, y Agr, 
Tucumdn, 14 {192$), No. 8-4, pp. 87-4$). —^The progress of agronomic studies 
and analyses on sugar cane seedlings produced in Tucnmftn (E. 8. R., 47, p. 
737) Is reported on for 1922 and 1923. 

The homing of sugar cane at harvest [trana title], W. E. Cboss {Rev, 
Indus. V Agr. Tucumdn, 14 {1928), No. 8-4* PP» 29-86, figs. 2). —^Analyses of 
Zwinga and Kavangire cane, the foliage of which was burned before harvestihg 
at Tucumfin, Indicated that the burned cane was entirely suitable for the fac¬ 
tory. Under the relatively low winter temperatures during the fpst deteriora¬ 
tion proceeded very slowly, suggesting that when. necessary a considerable 
interval could elapse between burning and milling without the cane suffering 
serious loss. > 

The relative value of the annual white, the biennial white, and the 
biennial yellow sweet clovers, A. 0. Abnt and F. W. McGinnis {Jour. Amer. 
Soc. Agron., 16 {1924), No. 6, pp. 884-^96). —^The characteristic properties and 
behavior of annual white sweet clover were compared with those of biennial 
white and biennial yellow sweet clovers at the Minnesota Experiment Station 
and certain substations. 

A preliminary trial in 1921 gave yields in dry matter of tops about equal for 
the annual and biennial varieties, but yields in dry matter of roots very greatly 
favored the biennials. The protein percentage in the roots of the biennials 
was also much higher than in the annual variety. Results at University Farm 
in 1922 confirmed these findings and further indicated that on soils defidmit 
in lime for this crop all the varieties were materially helped by applications 
of lime, the annual apparently being benefited more than the biennials. 

As an average for the trials at four locations in 1922, the annual white 
variety yielded 15 per c^t more dry matter in the tops than the biennial white 
and 35 per cent more than the biennial yellow. On the heavier soils at Waseca 
and Crookston the yields of dry mattmr in the tops were larger than at Uni¬ 
versity Farm, where the subsoil is a gvaveL The yields of taps at Duluth 
equaled those at University Farm.. The percentages of protein In the tops of 
the three varieties wire about equaL The annual white variety inoduoed iaigar 
yidds of tops but lower yields of roots than the biennials. The amount of 4iy 
matter in both tops and roots was, with one exertion, considerably in fhvur # 
tl^ biennial varieties. The protein contents In the roots of ^ anmmi while 
variety were uniformly lower than in ^ roots of the bimmlals, averaiAii 644 
|Li^ 1634 per cent, respectively. The total production of protein In the 
anil mots was 55 per cent gi*eater in the mental white and iSA per cent great^ 
ln>^ bieimlal yellow sweet clovers than in the annual white variety. 
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WImmU In the world* R Musaxr {Lb JBU dma Is Monde. Paria: Berifer* 
Leoraslt, iP00, pp. X+i99, pla. S, flga. 0).—-This hook diBcusses the Ihctors 
ierolyed la and the extent of prodactlop of wheat in the several political sub* 
divlalona of the world and describes the commercial movements of the crops. 
* Report of the department of seed analysis, J. G. Fisks (New Jeraey Bias. 
Bpt pp. 185’-194t pla, 0).-—The average purity and germination of 1,769 
unofficial samples of agricultural seed and the average number of organisms, 
purity, and inoculation of 85 unofficial samples of legume inocuiants are 
tabulated for the year 1921*-22, together with a list of weeds identified. 

Studies of germination of beet seed showed that the relative size of beet bolls 
in a sample is related to the number of sprouts produced. Both exposure to 
light and to a high temperature proved deadly to BaciUua radioieola, indicating 
that any cultures that have been exposed eitlier to light or a high temperature 
for any length of time should be discarded as worthless. Pure cultures grown 
on agar, a culture grown on peat, and soil from an Inoculated field were applied 
plain, with sugar, and with glue to soy beans and oowpeas. The results sug* 
gested that the use of an efficient adhesive is of doubtful value in the inocula¬ 
tion of legumes. Although the number of infected points is unquestionably 
larger with adhesive, fewer nodules apparently tend to give the same nodular 
weight as a larger number. If a culture of questionable virulence were used, 
an adhesive would be practicable. 

Results of seed and legume inoculant inspection, 1923, J. G. Fiskic 
(Keto Jeraey Staa. Buh S97 (1924)^ pp. 5-^7).—^Tabulations show the purity 
and germination for about 1,400 samples of agricultural seed tested during 1928. 
The crops and results of inoculation, organisms per package and per acre, and 
viability guaranties are also tabulated for 44 official samples of legume in¬ 
ocuiants. 

Recent Indiana weeds, 1923, A. A. Hansen (Ind. Acad. Sci. Proc.^ S9 
(1923), pp. 214-216). —Plants knowm to have pronounced weedy characteristics 
and which are new in Indiana (E. S. B., 50, p. 641) or else have recently 
developed troublesome tendencies include fanweed (Thlaspi arvenae), knawel 
or German knot grass (Sclcranthua annuua), gumweed (Orindelia aquarroaa). 
yellow star thistle (Centaurea aolstitialis), hoary alyssum (Berteroa incaria), 
and hare's ear mustard (Conrmpia orientalia). 

A weed surveys of Indiana, A. A. Hansen (Ind. Acad. Sd. Proc., 39 (1923), 
pp. 216-4119, fig 1 ).—Results of a survey in 1922 indicate that Canada thistle is 
tlie worst weed in northern Indiana and wild garlic in southern Indiana, while 
whltetop, buckhorn, wild morning-glory, and red sorrel are the leading weeds 
that are prevalent in all parts of the State. The distribution of the most 
troublesome weeds in Indiana is indicated on an outline map. 

I>oes AUlum vineale Ii. produce seeds in Indiana? A. A. Hansen (Ind. 
Aead. Soi. Proe., 39 (1923), pp. 213, 214, fill» i).--*Data from the Indiana Ex¬ 
periment Station suggest that the production of seeds by wild garlic (A. 
vinsale) under Indiana conditions is very unusual, while the formation of 
viable seeds ^ther does not occur or is rare. 

The AttiftraUan pHckly-pear problem, T. H. Johnston (AuatruL Aaaoo. 
Adv, BcL BpU, 16 (1998), pp. 341^61, pla. comprehensive discussion of 

the prickly pear (largely Opuniia spp.) in Australia dealing with the extent of 
the Infbstation and probable further extension, the various species concerned, 
introdiietlfm of the pests into Australia, and attempts to control by legiidative, 
mecJianteal, dbemical, and biological means and by utilization. 
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Further f»tu4F relutien of various fertiliser luiKtures to the 

growth of celery in muck soil^ K. F. Poolk and G. W. Fant {New Jersey 
8 ias, Hpt, 1922, pp, 895^99, fid* f)-—^In continuation of previously reported 
work (F, S. 4S, p. 340), Newark Market celery plants were. transi^anted 
into 1* and 2>gal. pots containing Bergen County muck soil in which had been 
incorporated, after sifting and drying, calculated quantities of various ferti¬ 
lizing ingredients. Nitrogen w^as obtained half-and-half from sulphate of 
ammonia and nitrate of soda, phosphoric acid from acid phosphate, and potas¬ 
sium from muriate of potash. All materials were applied at the rate of 1,600 
lbs. of the complete fertilizer mixture per acre. 

The experiment was divided into two series. The first, using three plants 
in 1-gal. pots, was started in March and completed in June, 1921, and the 
second, using two plants in 2-gal. pots, was started in December, 1921, and 
completed in March, 1922, Averages of the two seiies showed maximum yields 
for those cultures receiving fertilizer in the proportion of 6 per cent ammonia, 
6 per cent phosphoric acid, and 4 per cent potassium oxid. The average rela¬ 
tive yield produced by the leading culture was approximately 19 per cent 
higher than that produced by the control. In conclusion, the authors point 
out that, wdth the soil used in the study, large increases in yield may be ex¬ 
pected from an application of from 1,600 to 2,000 lbs. per acre of a complete 
fertilizer in which the active phosphoric acid, ammonia, and potassium oxid 
are present in approximately equal proportions. Any disproportionate increase 
in any one of the three elements may, on the other hand, result in greatly re¬ 
duced yields. 

Lettuce growing in New Jersey, H. F. IlimKR (New Jeney Htae, Circ, 155 
(1924), pp, 24, figs. 16 ).—^A well-illustrated pamphlet in which the various 
essentials and practices of lettuce production iii New Jersey are discussed in 
detail with a view to assisting the market growers. 

Spinach fertilizers, H. H. ZiiiifERtEY (Virginia Truck 8ta. liul. 44 {1928), 
pp. 261-^1 ),—Investigations extending over a period of three seasons upon 
the comparative effect of various forms of nitrogen carriers (used with other 
materials to form complete fertilizer combinations) on the quantity and 
quality of spinach grown as a late faU and winter crop showed that nitrate 
of soda and sulphate of ammonia give approximatdy equivalent results when 
both yield and quality are considered. Nitrate of soda was slightly more 
<^ective in respect to increasing yield than was sulphate of ammonia, but the 
use of the latter resulted in superior quality. Tankage gave much lower 
average yields both when used alone or In combination with nitrate of soda 
and sulphate of ammonia in complete fertilizers, apparently because of the 
slow rate of nitrification occurring during the cool months in which the crop 
was grown. In x%fiq;>ect to methods of application, those plats which received 
four treatments at the rate of 400 Ihs. per acre gave a higher average yield 
than was secured when two treatments of 800 ihs. each were used^ For iei^ 
ttUadng large spinach^ a mixture of equal parts of nitrate of soda and a good 
form of drier is preferable to a complete fertilizer. It is recommended thdt 
iNKganic forms of nitrogen he applied and mixed with the soil before the sifihaeli 
Is planted and not used as tc^ressing, 

a result of the study, the author recommends t&v top-dresMng sphiadl 
growb during the winter season on the type of soil used in the InvestSgi^^ 
approximatdy 9 per cent of ammonia, 8 per cent of pheaN 
and 3 per cent of potash, and made up of SOO Ihs. of milidiate ef 
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amnioiiia» Ii66 lbs. of nitrate of 8oda» 1^014 lb9. of acid phosphate, and 120 lbs. 
of muriate of potash. 

Oroaf piridiAailon oi tomatcTbs: ¥arletal differeiices in amount of 
patnral crom pollination important factor in aelectlop, J. W. Lesusy (Jour, 
Jfereditp, 15 (IBBli), No. 5, pp. BS5-2S5, fig 1 ).— Studies conducted at the Citrus 
Experiment Station, Riverside, Calif., indicated that a considerable amount of 
natural crossing occurs in the tomato under California conditions. Two varie* 
ties, Magnus and Dwarf Champion, tK)SSf^sing decidedly contrasting allelo* 
morphtc characters, were planted hi alternate rows. Of 1,360 plants raised from 
seed saved from Magnus fruits, 2.45 per cent developed the Cut type of leaves, 
characteristic of the Dwarf Champion. Of 1,025 plants raised from seed taken 
from Dwarf Champion fruits, 8, or 0.29 per cent, were of the standard habit of 
growth. Laying aside the somewhat remote possibility of mutations, the author 
suggests that natural crossing evidently occurred in botti varieties. He ac¬ 
counts for the significantly greater amount of crossing in Magnus by the fact 
that the stigma of this variety protrudes beyond the stamina! cone, thus afford¬ 
ing a greater opportunity for cross-fertilissation than In Dwarf Champion, 
where the stigma was observed to l>e generally sunk about 1 xom, below tlie 
apex of the stamens. 

Tomato culture in Missouri, .T. T. Quinn {Minsouri Sta, Bui, 212 U924), 
pp, 16, figs, 5 ).—Utilizing considerable material presented In an earlier bul¬ 
letin (E. S. R., 47, p. 237) as a foundation and later work as supplemental, the 
author discusses tomato growing in general, considering such subjects as soil, 
seed, varieties, plant growing and setting, fertilizers, staking and pruning, and 
the combating of diseases and insects. 

In 1028, fertilizer tests, conducted on g Putnam silt loam of mefllum fer¬ 
tility, showed the largest yields from the use of 300 Iba of 2-il6-2 fertilizer. A 
summary of four years’ (1926-1923) quantitative fertilizer teats at Columbia, 
where 125, 250, 500, and 1,0(K) ll>s. per acre of tlie same material were com¬ 
pared, indicated that 500 lbs. is generally the most profitable quantity. In 1921 
and 1922 the l,00(y-lb. application gave the highest yield, but the gain was not 
found adequate to offset the Increased cost of material. A summary of five 
years* (1919-1923) comparison of broadcasting and row drilling of fertilizers 
indicated tliat the drilling practice Is decidedly the more profitable. 

In tests extending over a i)eriod of three years, FusarJuro wilt resistant 
tomato varieties not only greatly outyieided ordinary commercial stocks but 
also maintained their vigor much better. 

Report of the department of v^etabh; gardening, [New Jerney Sta« 
tfons], Ij, Q. ScHERicERHOBN (Noiv Jersey Stas, Rpt, 1922, pp. iid-ii.5).—As 
indicated in the preceding report (B. S. K., 48, p. 839), tomato plants trana^ 
planted previously to field setting produce larger yields than do plants grown 
without this care. In tomato fertilizer tests at Masonville, where there were in¬ 
cluded various combinations and quantities of fertilizing materials, the maxi¬ 
mum ylidd per acre was obtained from the use of 1,000 lbs, of a 4 -8-4 home 
mixed material applied to station grown plants. A mixture of 100 lbs. of 
nitrate o^ soda, 200 lbs. of muriate of potash, and 800 liis. of acid phosphate 
is recommended as having given uniformly good results at Masonville and New 
Brunswick over a 3-year period, producing the maximum tomato yield on the 
Wolpert farm at New Brunswick in 1921. A strain test of Bonny Best seed 
stooka iditained from 10 sources Miowed a yield ranging from 9.34 to 14,25 tons. 

[I^enologieid records at the New Jersey Experiment stations]« M, A. 
BiiAXix (Nmo Jersey Btas, Rpt. 19i^ pp. 8$^, pi. i).—Blooming data for fruits, 
shade trees, and various ornamental plants are presented and in some cases 
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compared with records for tlie years 1914 and 1916, b^ered to be re pro s enta * 
tlve of normal conditions in New Jersey. 

Report of the depaitmeitt of pomologtr [New Jersey Stallfins], A. J. 
Fabiey (New Jersey Bpt. pp. pi. i).—A brief review of ac* 

tivities under various projects. That potash may be of benefit to peadi trees 
on certain soil types was indicated in preliminary observations in an ordiard 
at Marlton. Considerable progress was attained In the propagating and die* 
tributing of promising peach seedlings developed at the stations. The extent 
of frost injury suffered by various important fruits in New Jersey in the aprlng 
of 1922 is summarized by counties. * 

Propagation and top-working of orchard fruits, R. P. AmyesTRONO and F. 
J. BmoLDi (New Jersey Stas. Circ. 168 ( 1924 ), pp. SI, figs. 17 ). —^This circular 
is prepared in two parts, the first of which, entitled propagation of tree fruits, 
discusses stocks, budding, root grafting, etc., and the second part, entitled 
top-working fruit trees in the orchard,' relates to various grafting and budding 
practices employed in the conversion of older trees to more desirable varieties. 

Pollination studies with Jonathan and Delicious, E. S. Habeb (Iowa State 
Sort Soc. Bpt., 58 ( 1923 ), pp. 154 - 156 ). —^Apple breeding studies carried on 
at the Iowa Experiment Station over a period of several years have shown 
Delicious to be a poor ovule and a good pollen parent. Records showed only 
216 seeds resulting from 601 clusters representing hand-pollination of De- 
lidousXlfi different varieties. In contrast hand-pollinations of 21 varietiesX 
Delicious, representing a total of 1,536 clusters, yielded 4,298 seeds. One 
hundred and twenty-eight clusters of Jonathan X Delicious yields 648 seeds, 
whereas in the reciprocal cross 68 clusters yielded only 56 seeda 

In order to study the relation of soil fertility to the set of fruit, cross- 
pollinations were made In the spring of 1923 between blue grass sod grown 
Jonathan and Delicious trees, part of which were heavily fertilized with nitrate 
of soda. In no case did the nitrate of soda affect the set of fruit obtained. 
Observations showed the pistils of Delicious to be often defective, sometimes 
curled, and in some cases with the stigma either red or brown as contrasted 
with the pale green color of normal healthy stigmaa Pollen taken from a 
ccmtrol Jonathan tree failed to increase the set of fruit on nitrated Jonkthan 
treea Germination studies showed no difference in the length or rate of 
growth between the pollen of nitrated and nonnltrated trees of the same variety. 
Delicious pollen tubes averaged somewhat longer than those of Jonathan. 

[Peach breeding at the New Jm*8ey Stations] , O. H. Oontobs (New Jer¬ 
sey Stas. Bpt. 1922 , pp. 97 - 101 , pi. 1 ).—Careful observations upon a large num¬ 
ber of peach seedlings developed at the stations in recent years have revealed 
certain valuable facts and principles. Varieties inclined to bear sanall fruits 
were found to transmit this tmidency to their prog^y; for example, Early 
Crawford, Lola, ^d Slappy have yielded a large proportion of small fruited 
seedlings. Lola,^a white fteshed variety, was found to carry factors for yellow 
flesh and earliness. In that none of the seedlings arising from pollen taken 
from a Dewey tree which in the same season became diseased with yellows 
showed any evid^ce of being diseased, it is believed that this serious malady 
Is not transmitted by means of pollen. Seedlings of Elberta X Gremisboro were 
ah white and were dmracteriaed by large else, bright color, and in most 
eases poor aoality. Killing;, frosts interfered seriously with the success of 
bfeeding work in the tspriny of 1922. Certain seedlings used as pamts are 
and a list is given of new aceesfldons. 

Of dUtoeat tonus of rammer proning of poaeiies, IL JL 
Bnran rad 0. H. Cownobs (New Jersey Stae. Byt. 1922, pp* 
that summer pinching or cutting back of shoots more of^ stimulates thra 
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reUura 9 the growth of peaohesi six dilCerent pruning treatments, namely, (1) 
no pruning, (2) side branches pruned off, (8) side branches cut back, i[4) 
lEdide branches thinned^ (5) girdling, and (6) side branches and leader cut 
back, were compared, utilizing as material peach trees the first year from 
seed. From the ver^ij; start the girdled trees suffered a decided check in 
height development, the growth of the leader practically ceasing within 10 
days of the treatment Trees with their side branches cut back or cut off made 
the most rapid height growth toward the end of the season, the pruning of 
the side branches apparently stimulating the growth of the leader. In respect 
to trunk diameter, all forms of pruning decreased trunk development below 
that of the check trees, the degree of reduction being in accord with the 
severity of the treatment In the case of girdled trees, diameter enlargement 
below the wound practically ceased following the treatment, while above the 
wound a fair gain was recorded. 

Fruit setting on JT. H. Hale peach, G. H. Connors {New Jersey 8taa> Rpt. 
1922t pp. 102^105 ),—This is a summary of material presented from another 
source (E. S. R., 48, p. 837). 

Investigations of cranberry problems, C. S. Beckwith {Sew Jersey Stas. 
Rpt 1922t pp. 449^459 ).—progress report (E. S. R., 48, p. 342) on long- 
continued fertility and acidity investigations with the cranberry. A tabula¬ 
tion of 1921 yields on plats receiving different quantities of nitrogen in the 
forms of nitrate of soda, dried blood, and a combination of both showed in 
every case larger increases with nitrate of soda than with the equivalent 
amounts of dried blood. On the other hand, a combination of the two ma¬ 
terials resulted in as high yields as did nitrate of soda alone. In respect to 
quantity, larger yields were obtained with 30 lbs. than with 20 lb& of nitrogen, 
leading to the practical recommendation that 30 lbs. be applied on poor Savan¬ 
nah soils and 20 lbs. on medium soils. 

A study of the effect of different forms and amounts of phosphate ferti¬ 
lizers on Savannah cranberry lands showed the maximum increase over checks, 
29 per cent, from the use of 260 lbs. of acid phosphate, which proved a better 
source of phosphoric acid than did rock phosphate, the yield Increases from 
equivalent amounts of each for the years 1919-1921 being 2, 6, and 21 per cent 
for rode phosphate and 11, 19, and 29 per cent for acid phosphate. A com¬ 
parison of 0, 204, 628, 792, and 1,066 lbs. of a mixed fertilizer consisting of 75 
lbs. of nitrate of soda, 75 lbs. of dried blood, 300 lbs. of rock phosphate, and 
50 lbs. of sulphate of potash showed the maximum increase in yield with the 
792-lb. application. Records of yields on plats of muck cranberry land treated 
with various amounts of rock and acid phosphate showed a maximum gain, 
54 per cent above the cdiecks, on tliat area receiving 300 lbs. of rock phosphate 
per acre. Records taken in 1921 on 40 plats receiving various fertilizer treat¬ 
ments in 1920 show greatly Increased yields drom those areas receiving (1) 
10 lbs. of nitrogen, 30 lbs. of phosphoric acid, and 10 lbs. of potash and (2) 
5 lbs. of nitrogmi, 60 lbs. of phosphoric acid, and 5 lbs. of potash. Heavier ap- 
idioatioiis resulted in an excessive vine growth. Potash had no significant 
effect upon the plants. 

A smnmary of four years^ records of yields from plats on Savannah and 
mud bottom lands treated with various amounts of calcium and magnesium 
limestone showed a general increase in yield on the limed areas. However, 
ftose increases were not apparmit until the two years following application 
on Savannah and three years following applications on mud bottom 

hiaidiy, l^ie greatsst increase in yield over controls in ^921 on limed Savannah- 
plats was otMittrved on that area to whidi 2,000 lbs. of high calcium limestone 
was api^led in 1918, and 1919, ai^ 1920. The maximum 1921 fnereased yield 
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on mud bottom land was secured from that area receiving 2>000 lbs. of calclam 
Itmestoae in 1918 only. The normal H-ion concentration as indicated by pH 
values on the cranberry bogs used in these experiments was 408, while the 
range of pH values for the highest yielding plats was from 4.25 to 6.8. 

Bhttablisliiiig cranberry fields, O. M. Dabbow, H. J. Fbanklin, and O. G. 
MAxna (17. N. DepU Agr.^ Fartnet^s* BuU HOO (1924) ^ PP* H+SB, 85).— 
Aided by numerous illustrations, the authors, following a preliminary dis¬ 
cussion of the history and botany of the cranberry, present general directions 
for the construction and planting of cranberry fields. Among the subjects dis¬ 
cussed are selection of site, clearing, ditching and draining, watef supply, 
. leveling, sanding, varieties, propagation, and planting. 

Managing cranberry fields, G. M. Dabrow, H. J. Fbanklin, and O. G. 
Mauwb (17. iSr. Dept Agr,, Fmyners' But 1491 (1924)^ pp. 11-4-21, figs, i5).-^his 
publication, closely related to the above, presents information on the control 
of insects and diseases, resaudlng, flooding, frost protection, weather forecast¬ 
ing, fertilization, weeding, pruning, and various seasonal operatUms. 

Cranberry harvesting and handling, H. J. ('bankust, G. M. Dabbow, and 
O. Q. Max.DE! (17. S. Dept Agr., Farmers* Bnh 1402 (1924), pp. II+SO, figs* 24). — 
In the same general series as the above, information is presented on picking 
practices; grading, sorting, and packing; marketing; cooperative organiza¬ 
tions; and yields, costs, and returns. 

Hastening the coloration of lemons, F, E. Denny {Jour. Agr. Research 
iU. fif.], 27 (1924), Ro. 10, pp, 757-76.9, figs. 5).—In investigations conducted by 
the U. S. D. A. Bureau of Chemistry to determine tlie active gasps or vapors 
concerned in the yellowing of lemons picked while yet green in color and ex¬ 
posed to the gases arising from the combustion of kerosene, it was found that, 
although u surprisingly large number of substances may hasten the yellowing of 
lemons, most of the materials cause serious Injury to the fruit The residual 
gas left after a stream of kerosene stove gas was bubbled through Pettenkofer 
tubes filled with broinin water failed to induce yellowing of lemons, suggesting 
to the author that the effective constituent must be among the unsaturated 
hydrocarbons. 

In tests of various concentra cions of ethylene ranging from 1 part in 1,000 to 
1 part in '5,000,000 of air coloring occurred at all coucentratioiis, although re¬ 
quiring different lengths of exposure. Lemons colored with ethylene did not 
differ in any way from those colored in the usual way with kerosene stoves. 
Although attempts to i.solate ethylene from stove gas were unsuccessful, the 
author believes that ethylene is present, but in such small amounts as to 
render detection extremely diflicult. High concentrations of ethylene ap- 
paiwtly retarded coloring, and in the absence of oxygen ethylene failed 
effect coloration. In favorable concentrations, ethylene at low temperatures 
(46*^ F.) practicidly inhibited and at high temperatures (93**) reduced coloring. 
Yellowing was apparently stimulated by conditions which ordinarily favor the 
life processes of the fruit. Both ethylene and kerosene stove gas increased tbs 
mg>iration rates of lemons, the COt output being increased from 150 to 250 
per c^t. 

In conclusion, the author suggests that the use of ethylene is commmieially 
practicable in that it may be readily purchased In steel cylinders from whlSh 
Gie gas may be released in measured amounts as needed. 

Report of the First Date Grower's Institiite mt Ooimli^tle la CkMWdieQii 
Fiddsy, Callforaia, Felwasry Rfith sad March tst, 1IIR4, (Dmta Groissf*# 
Bpl., 1 (1924), pp., 86).—Among numerous papers included ate FiO* 

gram for Improvmnent cff Date Industry, by H. J. WOhbWf; The 
th0 Bktpf W A. K. Vinson; Eradication and Control of Date Scals> bf; 
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Shamblin ; Date Palm Ineecta, by F. Sticktiey; and Co-operative Quarantliie 
Date Niiraeriea and Low Temperature Dehydration of Cune Sugar Dates, both 
by W. T. Swingle. 

Sna-dryliig and dehydration of walnuts, L. D. Batcizklok, A. W. Ohxi8TJX, 
IT AX. {California 8ta, BuL 57d (1924)^ pp. S-26, figt^, .9). —Of three practldea 
of drying walnuts, namely, (1) sun exposure, (2) unheated ventilated houses, 
and (3) artificially heated dehydrating plants, the first has always l)een most 
Important in California walnut orchards and will likely continue to be the most 
practicable method for the smaller plantations. Studies of commercial walnut 
dehydrating plants, carried on cooperatively with the California Walnut 
Growers’ Association, show, however, that dehydration has certain advantages 
over ordinary sun curing principally In the lessened amount of time required to 
dry nuts and in the assurance of a uniform product despite unfavorable 
weather conditions that may prevail. 

An examination of nuts which had been dried at different temperatures 
ranging from 100 to 140** F. show-ed that 110** is the maximum temperature at 
which a satisfactory product can be obtained. Nuts with high initial per¬ 
centages of moisture required a lower maximum temi>€rature than those with a 
lower content Dehydration reduced nuts to a cured condition In approxi¬ 
mately one-sixth the time required for sun drying. Computations based on the 
results of several tests in 1922 and 1923 8howe<i that, with temperatures of 90, 
100, and 110**, 2.50, 2.17, and 1.51 liours were respectively required to evaporate 
1 per cent of moisture from a given quantity of nuts. When the heat flow was 
turned off at night drying practically ceased, thus not only increasing the time 
required to cure the nuts, but Incidentally reducing the capacity of the plant. 
In respect to the rate of air flow, it was found that 500 ft. i>er minute was the 
most profitable velocity, those above being too exi»ensive and those below too 
slow in results. The first 6 to 12 in. of walniii.s in the trays practically deter¬ 
mined the volume of air which a given fan could force through the nuts. 
Records obtained from growers showed that dehydration, bec*ause of the greater 
Initial outlay for equipment, is more exi)ensive than sun drying. However, it 
is believed that the advantages of artificial drying are such as to warrant careful 
consideration of the process on the part of walnut growers. 

CarBation breeding [at the New Jersey Stations], C. H. f>)NN 0 ii 8 (New? 
Jersey Bta 9 , Rpi» 1922^ pp. 106, 107). —Peculiar behavior in respect to sex, 
namely, the loss of maleness during Fehniary and March, was observwl in 
the majority of varieties (seedlings and commercial) used in the study. The 
loss of maleness was shown either as a more or less complete contabescence 
of the stamens or a loss of viability in the pollen. It was found that carnation 
pollen requires a medium of at least 25 per cent sugar for satisfactory growth, 
and at certain seasons the pollen of certain varieties germinates better on 35 
per cent sugar, with either agar or gelatin. Certain commercial varieties, for 
example, Prosperity, and also certain seedlings never produce well-developed 
stamens, and three seedlings were observed to fluctuate in rsepect to the 
presence or absence of the pistil. 

Lime studies with hydraageas {New Jereep Stas. Rpt. 1922, pp. 107-109, 
pis. 2).—A summary of previously reported work (B. S. R., 48, p. 140) . 

A garden blueboek of annnals and biennials, H. S. Obtloft {Cardm City, 
N. 7.: Doamup, Rape d Co., 1924, PP- XJr//+345, pie. 2S, figs. 7).--Thla 
contains popular informatioii on the care, arrangement, and sdectlon of ma¬ 
terials for the flower garden. 

The practical boob of outdoor Bowers, R. W^bioht {Phila4elphia and Lon¬ 
don: J, B. Lippineoit Co., 1924, PP- XXIX^S19, pis. 129).—A general discus- 
sl<m of flower growing, with particular attention to plant materials. 
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Gultiiriil experiments with Douglas fir and other conifers of rarioua 
origin [trans. title], [E.] MtacH (Mitt Deut Dendtol. Oesell, N<k Si (1923), 
pp, 61-79 ).*—Cultural experiments carried on near Kaiserslautern, Ehlne Pala¬ 
tinate, Germany, with Douglas fir seedlings raised from seed obtained from 10 
known sources in the United States showed a distinct correlation between the 
growth and appearance of the seedlings and the geographical location of the 
parent trees. The lots from the Snoaualmle Forest of western Washington 
and the Pecos Forest of New Mexico were far in the lead of the others after 
12 years in the plantation, both in respect to height growth and general vigor. 
An analysis of climatic conditions in the various United States localities and 
at Kaiserslautern leads the author to believe that the length of the growing 
season rather than the extremes of temperature is the principal factor deter¬ 
mining the adaptability of Douglas fir stocks to German environment. The 
needles of the fastest growing lot (Snoqualmle Forest) were of a pure green 
color characteristic of most of the Douglas fir previously planted in Germany. 

Behavior of the second generation descendants of foreign Scotch pine 
stocks [trans. title], [E.] MfiNCH (Foratwiss. Centbl, 43 (1924), Nos, 2, pp. 
4S-S4f 3: 4f PP- 125-1S7, fig. 1 ).—^This Is a report upon forest tree growing 
investigations conducted near Kaiserslautern, Rhine Palatinate, Germany. 

Seed taken from trees, themselves grown from imported seed, was sown in 
the spring of 1913. From the very beginning the plants of foreign origin were 
found to be inferior ^in size and vigor to comparable plants of native sources. 
This was especially true of southern France stocks, which were characterized 
by a bluish green needle color and were of such poor vigor that they largely 
succumbed during the first few years. Records taken at the beginning of the 
second growing season showed 100 of the southern France seedlings to weigh 
65 gm. as compared with 143 gm. for seedlings of the best native lot. These 
differences in vigor and gi*owing ability were maintained subsequent to plant¬ 
ing in a permanent forest location. Furthermore, the French stocks were 
found to be peculiarly susceptible to leaf shedding and other diseases. 

Because of some uncertainty concerning the source of some of the stocks, 
the experiment was repeated with seeds taken from trees comprising a source 
of seed experiment at Trippstadt. Records taken at the end of the first grow¬ 
ing season confirmed the results of the foreoging experiment, the weight of 
100 seedlings from Belgium, Rhine Palatinate, Finland, and southern France 
being, respectively, 164, 102, 94, and 64 gm. As a general conclusion, the 
author points out that greater care should be exercised in the selection of seeds 
for forest planting. 

The hardwoods of Western Australia, S. L. Kkssell (Perth, Weat AtiaU: 
Fereata Dept., 1923, pp. 16, pi 1, flga. 3).—Two species of Eucalyptus, E. 
marginata, knouli as Jarrah, and E, diveraicolor, known as karri, which con* 
stitute the principal hardwood forests of Western Australia, are discussed In 
relation to their location, extent, associated species, and properties and uses 
of the lumber. Brief notes are given on several less important species. 

Notes on the structure of wood, M. B. WixoB ((N. 8, Woles] Technol 
3£ua. Bui 9 (1924), pp> 11, flffe. 3}.—Brief observations, tmsed on microscopic 
examinations, are given upon the wood of various indigenous and exotic trees 

Australia. 

Beport of the division of forestry, [Ihdiaiia], <X X)niK st au 

Oonaerv. Am. Rpt, 6 (1923), pp. 4g^4)*---In|orinatlon is^ relstlW 
%b accessions. State forest managmnmit, nursery operations, etc. 
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Report of the division of forestry (Jfas#. Vomnir, Conserv. and State 
Forester Ann, Bpt, IBBS^ pp. Similar to that of the preceding year 

(B. S. B., 49, p. 441), this report is devoted largely to work in the State forests 
and nurseries and in the suppression of forest fires and devastating Insects. 
Approximately 11,000 acres were added to the State forest area during the 
year. 

Progress report of forest research work in India for the year 1922*^8 
(Forest Research InsU Behra Dun, Frog, Rpt, pp, pis, 10, 

fig, i),—This is the usual report (E. S. B., 49, p. 745), discussing the forestry 
investigations throughout the different provinces of India during the year. 

Progress report on forest administration in the North-West Frontier 
Province for 1922—28, B. A, Gbesw'etx et ai« (Northwest Frontier Prov. 
Forest Admin. Rpt. pp. [ii]+22+XL///).—^This is the usual ad¬ 

ministrative report (E, 8. B., 51, p. 347), consisting largely of tabulated '‘data 
on the output of lumber and lumber products, incomes, expenditures, etc, 

[Reports of the Forestry Department for the years ended Jane 80, 
1922, and 1923], L..G. Ibby (Tasmania Forestry Dept. Rpts. 1922, pp. 18, 
pi. 1; 192S, pp. 16, pis. 5). —These are the usual administrative reports (E. 8. B., 
46, p. 739). 

The forest officers’ handbook of the Gold Coast, Ashanti, and the 
Northern Territories, T. F. Chipp (London: Crown Agents for Colonies, 
[1922], pp. V1+H9, pis. 8, figs. 135).—This report, designed expressly for the 
assistance of prospective forest officials, contains information relative to the 
location, extent, and composition of the forests and the present status of 
forest activities. 

Determining the fire hazards in a forest (Sci. Amer., ISO (192i), No. 5, 
p. S29, figs. 2).—Devised by C. G. Bates of the U. S. D. A. Forest Service, the 
evaporlmeter herein briefly described records the rate of loss of water from a 
flat wick covered surface simulating a leaf, thus indicating the relative hu¬ 
midity of the air and the associated fire hazard. 

An ideal vacation land: The national forests in Oregon (U. 8. Dept, 
Agr., Forest 8erv., 192S, pp. /V-j-Jd, pi. 1, figs. 60). —^An illustrated pamphlet, 
descriptive of the scenic and recreational features of each of the national 
forests of Oregon. 

The Pacific Northwest lumber industry and its development, B. W. Yin- 
WEDGE (Yale Univ, School Forestry, Lumber Indus. Ser., No, 4 (192$), pp. 26 ),— 
This is an address delivered in December, 1923, at the Yale School of Forestry, 
in which the author discusses the development and present* status of forestry 
in that region of the Northwest lying west of the Cascade Mountains. 

Wood-using industries of North Carolina, B. K. Helphknstine, jb. (N. 0. 
Oeol, and Econ. Survey Bui. SO (192S), pp, 105, pis. 19, figs, id).—Beginning 
with a discussion of the present condition of North Carolina forests, their 
location, and constituent species, there are presented, as a result of a survey 
of operations in 156 wood-working plants, data on the species and the amount 
of each utilieed In the manufacture of furniture, implements, and sundry 
wooden articles. 

Census of Industry*— The pulp and paper industry, 1921 an4 1922 
(Otimod: Canada Bur, Statis,, Forest Prod, Branch, 1924, PP- i-BO, figs, t; 
French trans., pp, A compilation of statistical information concerning 

the pulp and ^per Industry of Canada during the cal^dar years 1921 and 
1922. 
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AeeidicMBpore dlseluirge ms related to the cliaracter of the apore wall, 
H. O. DosKkK {Jour. Agr. Itesearch [17. *S\]. E7 No. JO, pp. 74S^70e, flg9. 

S ),—^During tlie proaecutioa of cytological studies on species of rust the author 
made observations on the development of their aecidia and the origin and dis* 
charge of the aeeidiospores. Descriptions are given of the formation of germ 
pores and the development of structures which play an important rdle In spore 
discharge from the aeeidium of Gymnonporanffium myr lea turn. Attention is 
also called to some Important differences with resi>ect to these features in the 
orange rusts of Itubus. 

Morphological characters of Alternaria mail Roberts, J. Robkets 
{Jour. Agr. Hcscarch lU. 8.1, 27 {192^), No. 9, pp. 699-70^, pU. 2, fig i).—In a 
previous publication (E. 8. li., 31, p. 150) the author described a i)ecuUar 
spotting of apple leaves due to A. mali.. In the present publication a discus^ 
slon is given of some of the morphological characters of the genus Alternaria 
based on observations of species from the apple, lilac, cranberrj', blueberry, 
blackberry, and forsythia. A. mali is described more fully than formerly. 

Nocturnal production of conidia by Bcicrospora graininicola, W. H. 
Weston, jb. {Jour. Agr. Research [U. 8.1, 27 (1924), No. JO, pp. 77i-78-i, pis. 2, 
fig, 1 ).—In a previous publication (E. 8. R., 40, p. 46) the author gave an 
account of the nocturnal spore production in two species of Sclerospora de¬ 
structive to maize in the Philippbies. In the present publication an account 
Is given of further studies of the genus Sclerospora with particular reference 
to 8 . graminicola. It Is found that conldiophore production occurs at night 
only, that during the day there remain only remnants of the previous crop 
formed, and that the spores and conldiophores can not survive desiccation. 
The fugacity of the couidiai stage, the author believes, has Imm overempha¬ 
sized, for although the conidibphores develop only for a few hours each night 
the development may be repeated night after night for a considerable time 
during the life of the host. 

Ck>«operative experiments with copper carbonate dust and other sub* 
•twees for smut control, W. P. Fbaseb and £'. M. Simhonds {8et. Agr., S 
{192$), No. 9, pp. 297-302 ).—Extensive experiments undertaken In 1922 in 
cooperation with the Dominion Experimental Farms at Indian Head, Scott, 
and Rosthern in Saskatchewan, and Laeombe in A]l)erta arc outlined, with 
results in tabular form. 

**The results of these experiments show that copper carbonate is the most 
effective of the dusts tested for smut control. Mixtures of copper carbonate 
with substances such as fuller^s earth, lime, etc., reduce its effectiveness. No 
seed injury resulted from the use of copper carbonate. The formaldehyde 
treatment by dipping retarded and reduced germination of wheat, hut was not 
serious enough td^ be reflected in the yield of the plats. It gave perfect coutriff 
of smut. 

** Where seed Is not heavily infected with smut, copper carbonate used as a 
dust will control smut, and may be recommended. With heavily infected «6ed 
formaldehyde treatmmit will give better results. Where formald^yde tr^t* 
ment is generally used it does not seem advisable to recommend a change to 
dnst treatment until this mefhod is fully tested. While under certain condl- 
seed injury may result, yet this is not usually serioos enou^ to affect 
the yield. ... 

dust should be thoroughly mixed with the seed grain; a revotving 
^um might be used or a machine • . • could easily he constructed. 1%e 
effectiveness of the treatment d^^ds to a great extent <m thorough dustliif 
of the seed. A respirator may be used to prevent inhalation of the dust . . . 
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gas treatoieot in which paraformaldehyde la heated and the gas is 
pumped into a wagon box of wheat Is unsatisfactory. The vapor condenses on 
the wheat near the openings for the gas and is not distributed. The presence of 
this paraformaldehyde is injurious to the germination of the seed. This was 
shown by growing the treated wheat in pots in the greenhouse. This might be 
expected as it has been shown . . . that the injury from drying of seed 
after wet formaldehyde treatment is due to the deposit of paraformaldehyde oit 
the seed when the liquid evaporates.’* 

Experiments on the dust method of smut control, A. Kklball {Sd, Agr., 
S (192$), Ko. 9, pp. SOS-997). —^This is a brief accH>unt of experiments relating 
to control of smut by treatments employing dusts» as applied to liberty oats. 
Victory oats and Huron wheat showed too light infection to be of value In the 
tests. 

Water-soluble copper sulphate was more efficient than was the same copper 
strength in Bordeaux mixture, which in turn was more efficient than the same 
strength in the form of copper oxid. Ordinary orchard Bordeaux mixture was 
not effective, due to <?opper detlciency, lime excess, or arsenic interference. The 
failure of the modification employed of the formalin treatment is not regarded 
ns significant 

In 1022, Liberty oats were so handled as to secure uniform access of the 
smut, after whlcli fungicidal dusts were applied. No injury to germination 
appeared. 

Smut was partially controlled by dust seed treatment with a large range 
of materials. Under the conditions of this exi>eriment smut control was in no 
case perfect. Control of smut closely approached perfection in the case of 
various copper compounds and of elemental sulphur. . . . 

“In the very considerable districts where seed treatment is not at present 
practiced, and in the districts where absolute control Isnot a necessity, the dust 
method would jirobably make a greater apfieal to the farmer than the formalin 
treatment. Also for such grain varieties as Liberty oats, which are known to 
l>e highly susceptible to formalin Injury, the dust method could l>e advantage- 
ously used. Tentatively copper carbonate could be recommended as a suitable 
material, or sulphur dust (which is more readily available to everyl>ody) could 
be recommended in somewhat larger amount than used in the above experi¬ 
ment.” 

The course of acidity changes during the growth period of wheat, witti 
special reference to stem-rust resistance. A, M. Hurd (Jour. Agr. Research 
iU. 27 {1924), A'o- lOt pp- 725-735, figs. 5).—In connection with an in¬ 
vestigation on disease resistance, tlie author made a study of acidity changes 
in the wlieat plant in reference to resistance to stem rust. It was found that 
the titratable acidity of the juice of the w^heat plant undergoes a regular 
sequence of changes during development from the seedling stage to maturity. 
The H-lon concentration of the Juice of the wheat plant does not decrease ap¬ 
preciably between the ages of two and six weeks, but it Is greatly increased 
during the preripening period, reaching a relatively high value at tlie flowering 
stage and later. This increasing acid concentration is said to be correlated 
with the rate of drying rather than with head formation or kernel develop- 
mmt Botli the titratable acid and H-ion concentration are said to be in¬ 
fluenced by environmental conditions which determine the rate of growth and 
which bring about daily fluctuations in acidity. Stunted, slow-growing plants 
are characterised by extremely high titratable acid and H-iou concentration. 
Infection by mildew, when severe enough to visibly affect the vigor of the 
plant* Is said to result in an abnormally high acidity. 
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It l8 Claimed that rarietal resistaiice to stem rust is not r^ated at any atai^ 
of d^elopment to titratable acid or H-ion concentration. Hlidi addlty of the^ 
Juice does not tend to hinder attacks of the stem rust organism nor does low 
acidity predispose the plant to the disease. 

Oabhage^md treatment, J. O. Walkrb (17. S, Dept Agr., Dept Oiro. $11 
{1924)f PP* 4f 2 ).—^Directions are given for the hot water and corrosive 

sublimate treatm^ts for the control of the seed-home diseases of cabbage. 

Celery blight control, O. H. Nissley (New Jeraep Staa, Rpt 1922^ pp. 27$, 
274) •—An account is given of demonstration work for the control of celery 
blight, in which the disease was satisfactorily held in check by six applications 
of a .5-6-50 Bordeaux mixture. In one instance a net proht of $5(X) per acre 
was reported. 

Celery mosaic, R. F. Poole (New Jeraey Stas. Rpt 1922, pp. 567, 668, pi. 
1).—mosaic of celery is described which is said to have appeared in several 
localities in New Jersey. The entire plant is usually infected, the younger 
branches showing a characteristic blister-like effect. In some cases the leaves 
are severely malformed, wilted, and drooped, while at other times they re¬ 
main erect, become filiform, and produce a bushy top. 

A number of tests were made to determine the possible transfer of mosaic 
of celery to tomato, turnip, and kale. Aphids were transferred from diseased 
celery plants to the other plants, but the results in all cases were negative. 

Investigation of the horse-radish root rot, R. F. Poous {New Jersey Stas. 
Rpt 1922, pp. 560, 561 ).—^In continuation of investigations previously reported 
(E. S. R., 48, p. 847), the author gives some additional data r^rding the 
bacterial root rot of horse-radish. Storage pits are said to be the main source of 
infection, and experiments showed that sulphur treatments were effective and 
caused no injury. The author recommends the planting of clean roots obtained 
by cutting the ends from all roots and dipping the remaining portion in a 
corrosive sublimate solution. 

The root and stem rot of the pea, W. D. Mooke {New Jersey Stas. Rpt 
1922, pp. 672, 57 $).—^The root and stem rot of the pea is said to have been 
known in New Jersey for at least eight years, and to have become serious 
within the last three years. The fungus attacks the roots and stems of the 
pea plant beneath the ground and moves up the stem to the surface, gradually 
girdling the plant. A species of Fusarium has been repeatedly isolated from 
diseased material. Greenhouse experiments were made to test the pathogenicity 
of the fungus, and the plants showed the typical marks of the disease as found 
in the field. 

Investigations on the leaf-roll and mosaic diseases of the potato, P. A. 
MtiBPHT and R. McKat {Ireland Dept Agr. and Tech. Instr. Jour., 2$ {1924)f 
No. 4, pp. $44^64* pis. 5, fig. 1). —^Investigation (B. S. R., 49, p. 758; 60, p. 
448) has been continued regarding potato mosaic and leaf roll. A summary of 
climatic or weather conditions for 1922 is given on account of their bearing 
upon the prevalence of insects, which greatly infiuences the results secured in 
the plats. The studies and their results are given in considerable detail 

Tiros diseases of potatoes {Nature ILondonl, 112 (192$), No. 2808, p. 
298).—This is a brief notice of the account of potato virus diseases in Ireland 
noted above. ' 

IDhe infliience of the soiirce of nitrogen on the prevalence of potato 
2^9 W. H. Mabtxn (New Jersey Stas. Rpt 1922, pp. 896-899).—Bxperlments 
In which various forms Of nitrogen were used for fertlltaslnig potatoes 
sulphate of ammonia and nitrate of soda wexe compared, fndldit^ 
tWt the use of sulphate of ammonia as one of the Sources of nitro^ wtU 
to decrease: the severity of scab. In anothef series of expertments, In whlqh 
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snlpbate of ammOiiia, nitrate of soda, and some organic source of nitrogen 
comivared, there was a decrease in the number of clean tubers in the plats 
to which nitrate of soda w'as added and an increase where sulphate of ammonia 
was employed. Where one-third nitrate of soda and two-thirds sul|>hate of 
ammonia were used there was a greater proportion of clean tubers. Plats 
treated with mixtures containing blood gave as good control as where sulphate 
of ammonia alone was used. Cyanamld gave a very low percentage of clean 
tubers. 

Experiments with snlfnr for the control of potato scab, summary of 
1021 results, W. H. Mabtin {New Jereey Stas, Rpt, 1922^ pp. — 

Cooperative tests carried on under field conditions are said to have shown that 
inoculated sulphur gave better control of potato scab than a like amount of 
uninoculated sulphur. Greenhouse experiments are reported which indicated 
that the principal benefit to be derived from the use of inoculated sulphur is 
due to the early oxidation of the sulphur. 

Some exi)eriments were conducted to determine whether the Increased 
amount of inoculant would result in an increased efficiency of the sulphur 
medium for the control of scab, in w'hich an abundant supply of the oxidiz¬ 
ing organism Thiohacillus thiooxidans was added to the sulphur. Increasing 
the amount of Inoculant apparently had little influence on the efficiency of the 
sulphur treatment. 

Broadcasting sulphur was found to give much better control of x>otato scab 
than mixing it with the fertilizer. 

The relative vigor of tubers for seed purposes from sprayed and un- 
sprayed plants, W. H. Mabtin (New Jersey Stas, Rpt, 1922, p, 600), —In order 
to determine the effect of keeping potato plants green until killed by frost, the 
author investigated the vigor of tubers from sprayed and unsprayed plants. 
While no definite conclusions are drawn, it appears that tubers from vines 
which have been held green by spraying until dug possess greater vigor than 
tubers from plants that have been killed by foliage diseases. 

Potato spraying and dusting tests in 1921, W. H. Mabtin (New Jersey 
Stas, Rpt, 1922, pp, 574-582), —In a season characterized by conditions that 
limited the occurrence of fungus diseases but which resulted in severe attacks 
of sun scald and tipburn, cooperative experiments were carried on to test the 
value of Bordeaux mixture and several copper lime dusts when applied to com¬ 
mercial potato growing. Bordeaux mixture increased the total yield of pota¬ 
toes over the check plats, and a late application increased the difference very 
materially. Dusts as a rule did not give results that are considered to war¬ 
rant the recommendation of their extensive use. 

Studies of sweet potato diseases, R. F. Poole (New Jersey Stas. Rpt, 1922, 
pp, 554'-5§0), —^As a result of the author’s investigations, it is claimed that 
from BOO to 400 lbs. of inoculated sulphur with an equal amount of kainit 
broadcasted and harrowed into the soil just before the ridges are made gave 
satisfactory control of ground rot. Better keeping qualities of sweet potatoes 
are reported where the crop was produced from land to which applications of 
sulphur had been made. For the control of scurf, encouraging results were 
obtained from soil treatment with sulphur at the rate of from 200 to 400 lbs. 
per acre, Seed selection has been found beneficial for the control of stem rot. 

Investigations are briefly noted on the relation of hotbed management to 
stem rot and on sweet potato seed treatment and hotbed sterilization. 

for the ooutTol of wildflre (Connecticut State Sta,, 
Tobarm Substa, Bui, 4 (1924), pp, B).---Becommendations are given for the 
control of wildfire of tobacco in revision of those previously reported (B. 8. R., 
40, p. m). 
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Tomato spraying and dusting experiments at RtTertoUf R. F. Poolb 
(yew Jersej/ Stas, Rpt, 1922^ pp, 561-^65).—A comparieou was xna^e of dif¬ 
ferent strengths of Bordeaux mixture, Bordeaux mixture to which soap was 
added, and a dust composed of anhydrous copper sulphate and hydrated lima 
for the control of Septoria lycopersioi on tomatoes. In nearly every instance 
the treated plats gave larger yields than the untreated ones^ and the author 
claims that, while no conclusions should be drawn from the dust treatment, 
there is evidence that indicates good control can be obtained with dust provided 
a satisfactory adhesive mixture is added to the fungicide. 

A new fruit rot of tomato, II. P. Poole (New Jersey Stas, Rpt, 1922, p, 
ddd).—brief account is given of a disease of tomatoes due to Oidium taetis. 
Previous description of this fruit rot has been given (B. S. R., 50, p. 551), 

Spray vs. dust in controlling the diseases of apples, G, W. Pant {Kew 
Jersey Stas, Rpt, 1922, pp. 551-553 ),—Oominercial lime sulphur and atomic 
sulphur applied as sprays and dusts were tested for the control of scab, black 
rot, and brown rot of apples. Satisfactory control was obtained with all the 
treatments, and, so far as the one seascm's work is concerned, it is believed 
that the use of either fungicide will c*ontrol these diseases of the apple. 

An apple stem-tnnior not crowngall, N. A. BnowN (Jour, Ayr, Research 
iU, S,], 27 (1924), yo. 9, pp, 695-698, pis, 3 ),—The author describes out¬ 
growths observed on the stems of apple trees which have heretofore been gen¬ 
erally believed due to lnfe(!tlon by Itacterium Uimefaoiens, but from which the 
author was unable to gain any evidence that the trouble was due to the crown- 
gall organism. 

Spraying experiment for control of pear leaf and fruit spot, G.^W. Pant 
(Rew Jersey Stas, Rpt, 1922, pp, 548-551 ).—^A report is given of an experiment 
conducted to control the fruit and leaf 8iK)t of the pear due to Fahraea macu- 
lata. Trees were sprayed with self-boiled and commercial lime sulphur in 
varying strengths. Prom the data obtained it appeared that the best control 
was secured with seven applications of commeixrial lime sulphur. The date 
of appearance of the disease has an imiiortaiit l>earing on the number of ap¬ 
plications, and the author cdalms it is necessary to determine this date in order 
to solve the problem satisfactorily. 

Bacterial disease of the Wragg cherry, W; G. SACKrrn' (Colorado Sta. Rpt, 
1923, p. 17),—The author reports this disefUe present In the Crowley district 
of Colorado to a greater degree than in 1022. It was also observed in other 
parts of the State, but the damage to the crop was practically negligible. The 
organism was again Isolated from diseased cherries as in former years and 
inoculation experiments made on both leaves and fruit. Negative results were 
obtained in the attempt to iiiocmlate leaves, but spots were produced on the 
cherries themselves. 

Spraying experiment for the control of the cherry leaf spot (Oylindro* 
Sporium padl KLarst^), W. D. Jdooax (Rew Jersey Stas, Rpt, 1922, pp, 569*^72, 
pis, 2),—As a result of jtwo years’ experiments. It is concluded that three ap¬ 
plications of lime sulphur 1:40 made at intervals of three weeks, beginning 
as soon as the fruit i||j|^icked, will give good commercial control of the cherry 
leaf spot. 

The brown rot canker and twig blight of the peach, G, W. FaNt (Rew 
Jersey Stas, Rpt, 1922, pp, 547, 548 ),—^A brief account is given at studies of 
the brown rot canker and twig blight of peach due to Scterotinia dnerea* It 
was found that the more common methods ot inoculation of twigs and branches 
Indude blossom infection in the spring, with a subsequent growth of the 
ftt^s down through the pedicel Into the twig; Infection through the wounds 
of the host; and through contact of infected fruit with adjacent twlss. Xv 
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studying the time and source of infection, spores of the brown rot fungus were 
found to remain viable throughout the winter, regardless of winter freezes, 
and were disseminated by rain, winds, etc., during the fall and winter. In 
addition, the fungus on old mummi^ renews growth a week or more in ad¬ 
vance of the blooming period of the peach, which may result in abundant infec¬ 
tion when the blossoms are in the pink stage. 

Histological studies of the region in which the fungus growth occurs showed 
that the parasite Is practically confined to the region Just external to the 
cambium. 

A new peach wilt disease, O. M. Haenseler (New Jersey Stas, Rpt, 19^, 
p, 568). —brief account Is given of a wilt disease of peach which has been 
noted from anotlier source (E. S. R., 50, p. 751). 

Anthracnose of cane fruits and its control on black raspberries in Wis¬ 
consin, L. K. Jones (Wisconsin Sta, Research Bui. 59 (1924), PP- ^6, pis, 8, 
fiffs, 3), —^The anthracnose due to Plectodiscella reneta is said to be one of the 
most serious diseases of black raspberries and blackberries in Wisconsin. 
The disease Is manifested by the occurrence of puri)lish to white spots on the 
canes, leaves, petioles, peduncles, and pedicels and in the drying up of the 
fruit. The disease is said to appear first on the young growing canes and 
leaves in early spring, usually when the canes are from 8 to 10 in. in height. 
The lesions continue to increase in number on the young gi*owlng tissue 
throughout the early summer, and as the plants cease gi*owth during July 
resistance to the disease is developed. 

The temperature and moisture relations of the fungus are reported upon at 
(*on8lderable length. 

For the control of the disease the author re<*ommends good cultural practices, 
such as the removal of wet'ds which increase humidity around the canes and 
In making new plantings the removal of all the old canes from the young 
roots, thus eliminating a source of inoculation. The anthracnose of black 
raspberries has been satisfactorily controlled by spraying with lime sulphur 
or Bordeaux mixture, lime sulphur giving somewhat the better results. A 
single application made about a week before blooming failed to reduce the 
disease, but sprayings after blooming Increased the effectiveness of the fungi¬ 
cides, although injury to the foliage was sufficient to preclude its extended 
use. For the control of the dls^fee under Wisconsin conditions, the author 
recommends spraying with a strong lime-sulphur solution after a few leaves 
unfold in the spring and the same in dilute solution about a week before the 
blooming period of the plants. 

Facts regarding the mosaic disease of raspberry and loganberry in 
western Washington, A. Frank (We4|ern Washington Sta, Bimo, Bui., 12 
(1924), No. 2, pp. 46-51, figs. 3), —^The author reports the presence in w’estem 
Washington of a degeneration disease of raspberries, loganberries, and some 
types of blackberries. The disease infection is described, and for control it 
is recommended that only healthy stock be planted, diseased plants rogued out 
as soon as they appear, and Insects which may act as carriers of the infection 
controlled. ^ 4 ^. 

Raspberry mosaic and curl, B. T. Dickson (ScC^A ff,, 3 (1923), No. 9, pp, 
808-310), —^Definite mosaic and leaf curl have been present in Canada lor 
many years. The author has previously presented evidence regarding the 
existence of two distinct diseases (E, S. K., 48, p. 242), and Rankin credited 
with a similar condnsion (E. S. R., 48, p. 449). 

Owing to the use of the general term ** yellows,** It is now conddered 
advisable to confine the terminology to mosaic and leaf curl, for the present 
10502-24-6 
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at any rate. The symptenfs of both diseases as noted in Quebec are de¬ 
scribed. 

All indications at present point to Aphis ruhiphUa as the SBent in the 
spread of raspberry mosaic, and the same organism Is said to be shown conclu¬ 
sively by the work of Rankin in Ontario to be the infecting agent in leaf curl. 

** If mosaic or curl, or both, are present in the plantation to such an extent 
that eradication by rogulng is inadvisable, it is necessary to start a new 
plantation at a distance from the old. ... If it is impossible to start a new 
plantation, rogue diseased plants, remove them at once, and bum at a dis¬ 
tance. Digging and removal should be carefully done so that aphids are not 
shaken off or brushed off during the process. As a result of work in Ontario 
it appears that early eradication is commercially successful. Symptoms appear 
as soon as leaves develop, and plants should be removed when the disease is 
evident.” 

The ecological life history of certain species of Ribes and its application 
to the control of the white pine blister rust, W. S. Cooper {Ecology, S 
{19f^), No. 1, pp. 7-16, figs. 3 ).—^This study is a portion of the outcome of one 
season’s field work upon the ecology of the gooseberries and currants in New 
England and the Adirondacks, undertaken for the white pine blister rust con¬ 
trol work of the XJ. S. D. A. Bureau of Plant Industry. 

** The study shows that no plant community may be consistently and safely 
disregarded in the search for Ribes. The only possibility is the beech-maple- 
hemlock climax, and this is so limited in extent in the region where eradication 
Is likely to be practiced that its Immunity, even if true, Is of little practical 
significance. The great mass of the country is either favorable for Ribes in¬ 
troduction at the present time or may support Ribes holding over from former 
conditions. 

”It seems possible to prophesy with reasonable certainty whetlier a given 
tract, once made free of Ribes, will remain so indefinitely, or will have to be 
watched carefully from year to year. In general, closed forest, once thoroughly 
cleaned of gooseberries, can be safely disregarded in the future, since there 
are no effective agencies that will renew the species from without. Any indi¬ 
viduals that do become established will develop a minimum of infection and 
of fruit in such places. Open pastures, old orchards, thickets, and similar 
places must be carefully'watched for new arrivals, since the agents of dis¬ 
semination are continually active therein, and infection is likely to be heavy. 
Thorough care of such critical places will also operate to prevent accidental 
introduction of seed into near-by closed forest” 

mtovomc zooloot—entomology. 

A manual of laud and fresh waiter vertebrate animals of the United 
States (exelnsl^ of birds), H. S. Pratt {Philadelphia: P. BlakisUm*s 8m 
d Co., im, pp. ZV+m, pi. 1, figs. 184; rev. in Sdenoe, 59 No. 1$31, 

pp. 4(10, .fdi).-^This manual includes a bibliograid^y of six pages, a list of 
authors, and a glossar^ of technical words and terms. 

List of North Amcarldui recent mammals, ABSE, Q. S. Miller, jb. {U. 8. 
Nath Mua. Bid. IBB (10B4), pp. ZVI+67S ).—^The author here recognises 2,654 
forms, of which all but 171 are represented in the U. 8. National Musenm, 1^44 
Mng ent^pes and 91 hypotyi^. A guide to type localities, pn^imred by A. J. 
JPooH is appended (pp. 617-^603). 

,,,^'AadmsA life in the Yosemit^, J. Gbznnell and T. d. SToasa (BerMap: 

Unis., 19B4, pp. XVnJ+75Bt ffie. 14* fiOt. i9T).—An account of ttie 
SHDli, birds, reptiles, and amphibians in a cross section of the Slem Nevada, 
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Haadbool: of xoological dissections, A. Bonnet {Pr6oi%-Atla9 de Diiseo 
Hons de Zoologies Ports; lAbr, Octave Doin, 192it pp* figs* $95), —This 
handbook presents information on work with the various orders of animals. 

A sjrnopsis of the Accipitres (diurnal birds of pr^ey), H. K. Swann 
(London: Wheldon d WeBley^ Ltd,^ 1921-1922, 2, ed., rev,, pts, 1-4, pp, VIII+ 
2S$),—^The several parts of this work deal with the species and subspecies 
described up to 1920, their characters and distribution, as follows: (1) Vultur 
to Accipiter, (2) Erythrotrlorchls to LophoaStus, (S) Herpetotheres to Pemis, 
and (4) Microhierax to Pandlon. The first two parts of the earlier edition 
have been noted (B. S. R., 43, p. 260). 

Song birds, Count Delamarre de Monchaux (Les Oiseaux Chanteurs, 
Paris: Paul Lechevalier, 1923, pp, LXV+107, pis. 96, figs, 114). —^This is a 
small handbook of the principal European species of song birds, accompanied 
by colored plates of the forms considered. 

Local suppression of agricultural pests by birds, W. L. McAtee (Smithsn. 
Inst. Ann. Rpt., 1920, pp. 411-438, pis. 3). —Data are presented which show 
the extent of insect control by birds. A list of the insect pests and the birds 
mentioned as destroying them is included. 

The author concludes that, while birds may exercise a noticeable degree of 
control of injurious insects over an extensive range, actual suppression is accom> 
pilshed usually only in very limited areas. Instances of local suppression of 
pests by birds are said to be sufficiently numerous to have attracted the atten¬ 
tion of many observers. Omitting references to vertebrate and plant nuisances, 
the instances cited relate to 32 insect pests, most of which are exceedingly Inju- 
rioiia In more than 70 instances birds apparently exterminated one or more of 
them locally; or at least so reduced them that no further damage ensued. 

Report of the department of biology [New Jersey Stations], G. W. 
Martin et al. (New Jersey Stas. Rpt. 1922, pp. 317-346, pU. 4$ 6 ).— 

Continuing previous work (B. S. R., 48, p. 374), a preliminary report on the 
food of the oyster (pp. 317-320), first presented, includes an account of the 
examination of the stomach contents, feeding experiments, and studies on shell 
growths. The report of the biologist, T. C. Nelson, includes accounts of further 
investigations of the feeding habits of oysters, seasonal variations in the plank¬ 
ton and in the food of the oyster, further investigations of the distribution 
and the behavior of oyster larvae, observations on setting, Investigations of 
the oyster drills, Urosalpinx and Dupleura, scallops in Barnegat Bay, and ob¬ 
servations on marine borers in Barnegat Bay. 

A sporadic outbreak of the brackish water plleworm (Teredo navalis) asso¬ 
ciated with the marine shipworm Bankia gouldi resulted in the destruction of 
untreated piling in Barnegat Bay. 

A new mite from the lung sac of a rattlesnake,* H. E. Ewino (Ent. Soc. 
Wash. Proc., 26 (1924), No, 6, p. 179), —Under the name Entonyssus rileyi 
n. sp., the author describes a dermanyssid mite taken from the lung sac of a 
rattlesnake from Texas. 

Tularaemia*—XI, Tularaemia infection in ticks of the species Derma* 
center andersoni Stiles in the Bitterroot Valley, Mont., R. R. Parker, 
R, R. Spencer, and E. Francis (Puh. Health Rpts, [U. S.'i, 39 (1924), No. 19, 
pp, 10^-1073). —^This is a continuation of the series of papers previously 
noted (E. S. R., 49» p. 784). The occurrence of tularaemia in the Bitterroot 
Valley in western Montana has been demonstrated by the recovery of Bacterium 
UUarense from ticks of the species D. venustus (andersoni) collected in nature. 
The larvae of this tick were infected with B. tulanense by permitting tltto to 
engorge on infected guinea pigs. Snowshoe rabbits and woodchucks have been 
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shown to be susceptible to tularaemia, and they are also important hosts of 
this tick* 

Report of the department of entomology [New Jersey Stations], T. J. 
HEADLzas BT AL. (Neio Jersey Stas. RpU 1922^ pp. pis. 8) .—This re¬ 

port deals with insects of the year; climate and insect investigations; investi¬ 
gations of orchard Insects, including the codling moth, pear psylla, and orchard 
plant lice; investigations of dusts, stickers, spreaders, and dllutents; A Study 
of Dust Carriers for Nicotine, by W. Rudolfs (pp. 445-449); Investigations of 
Cranberry Problems, by C. S. Beckwith (pp. 449-465) ; Response of Germinat¬ 
ing Corn and White Grubs to Paradichlorobenzene and Similar Chemicals, by 
G. W. Pant, W. D. Moore, and A. Peterson (pp. 465-473), noted on pafee 631; 
and investigations of the biology of sewage disposal. 

The investigations, details of which are presented in tabular form, have 
shown that Milltown ball clay No. 9 dried and ground to JiOO mesh, when mixed 
1 part by weight with 10 parts of beans, wheat, or shelled com, prevents the 
infestation of the beans by the common bean weevil and the Infestation of the 
wheat and shelled corn by the Angoumois grain moth (E. S. II., 51, p. 358). 
Tests of the effect of different temperatures upon the infestation of hickory 
billets by one of the powder post beetles (Lyctus sp.) indicate that an exposure 
of the billets for two hours after they have reached 130® F. will kill the larvae 
of this beetle. Codling moth control work at Glassboro under conditions such 
as to bring about an Infestation of 100 per cent of all the apples borne on 
unsprayed trees are briefly reported upon, the details being presented in tabu¬ 
lar form. The maintenance of a coating during the period of both broods re- ^ 
suited in an increase of 26 per cent of sound fruit above that which was ob¬ 
tained by the application of the regular schedule. Pear psylla control work Is 
briefly reported upon. Work with orchard plant lice seems to have demon¬ 
strated that neither Keresol nor Sulco V. B. gives as complete a kill of the rosy 
and the green aphids as does the winter strength commercial lime sulphur to 
which 40 per cent nicotin has been added at the rate of 1 to 500. 

Investigations of nicotin dusts have led to the following conclusions t 
‘"Nicotin dusts composed of Milltown ball clay No. 9 and ground burned 
lime as a carrier, when applied at the rate of 50 lbs. per acre under sum¬ 
mer temperatures and atmospheric moistures and allowed 48 hours without 
rain, will kill a slightly higher percentage of the pink and green aphids of 
the potato and tomato (Maorosiphum solanifolU) than can be destroyed with 
the regular nicotin soap and water plant-louse spray. The kill effected by 
the said nicotin dusts occurs much more slowly than the kill effected by 
the standard nicotin, soap, and water spray. While the increase in nicotin 
content increased not only the kill but the speed thereof, it became expensive, 
out of proportion to the additional percentages of lice destroyed. The oc¬ 
currence of rain within the 48-hour period following the application of 
nicotin dust greatly interfered with the activity of the dust. The kill effected 
by the nicotin drat probably occurred to a considerable extent, at least, 
through the medium of the gas evolved from tlie dust.** See also a previous 
note (B. S* R., 50, p. 254), 

Studies of a numb^ of dust carriers were made, by Rudolfs, with the 
view to improving nicotin delivery, the details of which are presented in 
tabular form. It was found that dolomite, consisting of approximately 98 
cent calcium and magnesiupi carbonates, gave a superior nicotin evolution 
as compared with the commercial and other mixtures. Sea sand, a poorer 
aliorhent than dolomite, releases more nicotin wlih a dry stream of air 
doimnlte, but is not so well adapted for dusting because it is so heavy. 
Iris pointed out that doldmite is cheap and easy to purchase, convenient it 
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handle, not difficult to grind, does not burn the plants, has an adhering 
quality not usually found in other carriers, and can be used with both nlcotin 
sulphate and free nlcotin mixtures. For these reasons the author states that 
a better carrier could not be found. 

In the report of cranberry Investigations, data on grasshopper Injury 
to the crop, by H. B. Scammell, are included. Eggs were found deposited 
by a long-horned species in the crown of “ deer grass” (Panicum dichotamum) 
close to the ground, between the withered leaf and the stem. June flooding 
can not be relied upon to keep the bog clear for the balance of the season. 
Air-slaked lime treatmerd may suffice to drive hopijers from a bog under 
certain conditions, but It gave no relief in the Instances related. The use 
of Paris green bran mash flavored with lemons against the grasshoppers 
on bogs failed to give satisfactory results. The fall flooding of several 
bogs led to the conclusion that this treatment maY be a valuable aid In 
clearing the long-horned species from the bog if it is applied early or, ai 
least, as soon as the picking of the crop is completed. The principal long¬ 
horned forms studied on cranberry bogs are Orchelimum condmitm Scudd. 
ami O. glaherrhnum Biirm., and the short-horned forms are Bchistocerca 
alutacea Harr, and Melanoplua femoratus Burm. 

The measures recommended by Scainratdl (E. S. H., 38, p. 59) for control 
of the cranberry girdler are said to have given excellent results. The in¬ 
vestigations Indicate that this pest may be best controlled by flooding for a 
few days in early August. 

Insectae Portoricensis,” G. N. Woixwr (Jour. Dept Apr. Porto Rico, 7 
{I92S), No. i, pp. SIS, figs. 11). —This is a preliminary annotated check list of 
insects of Porto ilieo, which Includes descriptions of new speedes. A bibli¬ 
ography of the general and economic papers on Porto Rican insects is given 

(pp. 10-10). 

Notes on Queensland cane-insects and their control, E. Jarvis (Queens- 
land Bur. Sugar Expt. Stas., IHv. Ent. Bui. 17 (192S), pp. [J3+99, figs. S5 ).— 
This is a compilation prepared by the author from his monthly and other 
notes previously published. 

Melon and cucumber insects, 0. J. Drake and F. A. Fenton (Iowa Sta. 
Giro. 90 {1924), pp. 8, figs. 11). — This consists of brief accounts of the melon 
aphid, squash bug, squash borer, striped cucuml)er beetle, etc. Directions 
for the preparation of nicotin dust and for making a dust mixer are included. 

Why, when, and how to fumigate {Calif. Cult., 02 {1924), No. 2S, pp. 64S, 
66S, fig 1). —This account includes an Illustration of an autofumer mounted 
on a Ford chassis, which, in addition to providing power for transportation, is 
supplied with a specially arranged heating device and a pump for supplying the 
necessary pressure for atomizing gas under the tents. 

Cyanogen chloride gas mixture (Pt^b. Health Rpts. [U. 8.], S9 (1924), 
No. 11, p. 529). —^Mention is made of the use of a new fumigant known as 
cyanogen chlorid gas mixture;- which combines the lethal qualities of hydro¬ 
cyanic atid gas with the lachrymatory properties of ” tear ” gas, and is safer 
to use due to the warning given of the presence of poisonous gas. 

Damage by termites in the Canal Zone and Panama and how ^to prevent 
itf T. E. Sntdeb and J. Zetek (U. S. Dept. Agr. Bui. 1232 (1924), PP* 20, pis. 
10, flg. l).-^In this bulletin the authors give original data on the habits of 
termites in the Canal Zone and Panama, the damage they do, and means of 
control, additional to that given in the preliminary paper by Dietz and Snyder 
(E, S, B., 50, p. 659). Maps showing the Panama Canal and the humid 
divisioh of the lower tropical zone are attached. 
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Tests of meUiods of protectiBg woods against termites or wMte ai|ts«^~ 
A progress report, T. B. Snyoeb (17. £f. Dept. Agr. BiU. IBSl {1924), pp. id, 
pZs. £, flgs. 3).—Testn made of protecttve measures against termites, the de¬ 
tails of which are presented in part in tabular form, show coal tar creosote 
to be the most effective preservative. Impregnation by the open-tank method 
with this preservative renders wood resistant to attacks by termites for at least 
15 years. Impregnation by the full-cell process renders wood resistant for at 
least 25 years, and this method is recommended for wood to be exported for 
use in tropical countries. Brushing several coats of coal tar creosote on timber 
will add from 2 to 5 years to its life, and pigments may be added to^the oil 
to give the wood a painted appearance. For interior woodwork, furniture, 
cabinet woods, etc., impregnation with zinc chlorld, bichlorid of mercury, 
sodium fluorid, or chlorinated naphthalene is effective, and the woods can be 
painted after such treatments. Another protective method is to treat the 
hidden, cheaper cores of furniture, cabinet woods, etc., with preservatives 
during manufacture and then overlay them with veneers of termite-resistant 
woods. Effective poisons to be added to wood pulp products during manufac¬ 
ture are crude carbolic acid and coal tar creosote. 

A new aphid attacking citrus (Fla. State Plant Bd. Quart. Bui., 8 (1924)* 
No. S, pp. 9S, 94)• —This is a portion of the report prepared by a special com¬ 
mittee appointed by the Florida State Horticultural Society at its meeting in 
April. 

The new citrus aphid, J. R. Watson (Fla. Grower, 29 (1924)* No. 20, p. 
5).—^A new species of Aphis, distinct from the melon aphid, is said to have* 
appeared from April 21 to May 3 throughput the southern part of the citrus 
belt as far north as Lake County in the central part of Florida and Brevard 
County on the east coast. It has been a source of serious injury to the orange, 
the greatest damage having occurred in Pinellas, Hillsborough, and Polk 
Counties. 

The new aphis controlled by gas, E. W. Kelly (Fla. Grower, 29 (1924), 
No, 2S, pp. 5, 16, figs. 2). —^The use of calcium cyanld against the new aphid 
enemy of the orange in Florida is recommended. 

Control of aphids on citrus (Citrus Indus., 5 (1924), No. 5, p. 22). —In. this 
account, which is Florida Experiment Station Press Bulletin 357, the applica¬ 
tion of 3 per cent nicotin sulphate lime dust to both sides of the tree is recom¬ 
mended, Where dusting apparatus is not available, the application of 40 per 
cent nicotin sulphate at the rate of 1 part to 800 of water, with some spreader, 
is recommended. 

A preliminary report on the intracellular symbionts of South African 
Ooccidae, O. K. Bbaxn (Ann. XJniv. StellenOosch, 1 (192S), A, No. 2, pp. 48, 
figs. 66). —^Following a general consideration of the subject, the author gives 
an account of methods and technique and a review of the literature dealing 
with the symbionts of insects, arranged in chronological sequence, A provi¬ 
sional arrangement of the intracellular symbionts of insects, with a short record 
of every known species, is then presented (pp. 17-80). A blbliogra{ihy of 40 
titles is included. 

A systematic monograph of the Tachardiinae or lac Insects (Gocddae), 
J; 0. CHAMBrawLiN (Bui. Ent. Research, 14 (192S), No. 2, pp. 141^12, pis. 11, 
fge. 8). —^In this contributimi from Stanford University, the author mrects the 
hew genuB Austrotachardia and describes 10 forms as new to science. 

, dofltttrol of the San Josd scale in the Ozarhs, A. J. AmacsHAN (OMo State 
jpferl* Bee. Proc. 66 (1928)* pp. This is an aocount of the control 

liriiting from the application of lubricatlng-oil emulsions In Arkansas) a previous 
account of which, by the author, has been noted (E, S. B., 49, p. 854). 
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The resplendent shield*bearer and the ribhed-cocoon-maker: Twn in¬ 
sect Inhabitants of the orchard, R. E. Snodgbass {Smithm, Imt, Ann, Bpt,, 
1920, pp. 485-^509, pU, $, figs. 15). —^^his is a popular account of obsenrations 
and studies made of Coptodisoa splendorifereUa and Buoculatriaf pomifolieUa. 
In southern New England and in New York the former has two generations 
each season. The second brood of moths, appearing during August, lays eggs 
which produce the second or late summer brood of caterpillars, which perforate 
the leaves in the fall. Most of the cases of C. splendoriferella examined in the 
spring were found to be parasitized by Cirro8pUu9 fUivioinctus RiL, and the 
summer cases were found infested by Closterocerus tridnctus. Colored plates 
illustrating the life stages and work of the two pests jire included. 

Apple and thorn skeletonizer, Hemerophila pariana Clerck, E. P. Felt 
(Y. y. Agr. Col. (Cornell) Ext But 27 (1918), pp. H1-H7, pis. 2, figs, d).— 
This is a summary of information on H. pariana, accounts of which have been 
previously noted (B. S. R., 40, p. 648; 41, p. 160). 

The apple and thorn skeletonlzer and its control, Hemerophila pariana 
Olerck, E. P. Pelt and M. D. Leonard (N. Y. Agr. Col. (Cornell) Ext Bui. 86 
(1924), pp. 7, pis. 2, figs. 6). —A revision of the account above noted. 

Gypsy moth, B. R. Ackerman (Cong. Rec., 65 (1924), ^o. 106, p. 6996 ).— 
This is a summary of information emphasizing the need for establishing a 
barrier zone against the westward spread of the gipsy moth. 

A new moth injurious to oocoanut palm (Lepidoptera; Limacodidae), 
W. ScHAus (Ent. 8oc, Wash. Proc., 26 (1924), A’o- P* ISO). —Under the name 
Natada uHahia the author describes a new limacodid lepidopteran from Trini¬ 
dad, British West Indies. 

Statistics of pink bollworm occurrence from 1916 to 1922 (Egypt Min. 
Agr. Tech, and 8ci. 8erv. Bui. 27 (192S), pp. 19 ).—Statistical data, here pre¬ 
sented in tabular form and based upon summer collections during the past 
seven years, give the distribution of the pink bollworm in time and place in 
Egypt. 

Nearctic Calliphoridae, liucillini (Diptera), R. O. Shannon (Itiseoutor 
Inscitiae Menstruus, 12 (1924), ^o. pp. 67-81 ),—In this paper the author 
presents tables for the separation of males and females of Luciliini. The genus 
Francilia Is erected for a new species from Alaska, and eight species of Lucilia 
(green bottle flies) are recognized, of which two are described as new. 

Cabbage maggot control, C. H. Nissley (New Jersey Bias. Rpt 1922, pp. 
272, 27S ).—In control work with the cabbage maggot, the corrosive sublimate 
treatment in all cases gave the best results, tar paper disks the second best, 
and tar and sand third. Corrosive sublimate was applied at a cost per acre 
of $14.62 for each of two applications. The cost and placing of tar paper 
disks to the number of 11,616 per acre amounted to $39, and the cost for tar 
and sand per acre $11.15 for each of two applications. 

The ox warble fly (heel fly), J. W. Kalkus (Western Washington 8ta. 
Bimo. BuX. 12 (1924), No. 2, pp. S0-S8 ).—This is a brief summary of informa¬ 
tion on the ox warble, the nature of its damage, and means of prevention and 
controL This pest is said to be found all over the State of Washington, being 
particularly abundant west of the Cascades. 

Coldl storage as a control of fruit fly, W. B. Gurney (Agr. Oaz. N. 8. 
Wales, 84 (1928), No. 7, p. 528; abs. in Intematl. Rev. 8oi. and Proof. Agr. 
[Rome}, n. ser., 2 (1924), No. 1, p. 236).—Cold storage experiments with firoits 
infested with fruit fly are said to indicate clearly that after 20 days’ storage 
at 84* F. the fruit is in good condition and finds a ready sale. In 10 small 
Ic^ of fruit, including oranges, apples, peaches, nectarines, and pears, thus 
treated, apparently all larvae vrere killed. 



662 


BX1»KEIMENT STATION BECOBO. 


tVol. 61 


Report of moequlto work, T. J. HsADLsac nnd W. M. Waloen (New 
Jersey Stas. Rpt 1922^ pp. 475-486).—^In the report of mofiqplto work, refer¬ 
ence is made to inirestigatioDs of the attractiveness for Aedes sollMtans and 
A. oaedator of snhstandes given off by the human body, previously noted by 
Rudolfs (E. 8. R., 47, p. 553), in which it was found that carbon dioxid and 
ammonia, which are the ultimate decomposition products of all the excretions 
and secretions of the human body, are pai^icularly attractive to mosquitoes, 
inducing them to span distances and to attempt to stab. The drainage of salt 
marshes; plans, surveys, and inspections; and county work are considered at 
some length (pp. 476-485). Some 7,660 acres of hitherto undralned marshes 
were ditched during the year. 

Otiorrhynchus raucus Fab., an insect enemy of rhubarb in France 
[trans. title], A. Hoffmann (Buh Soc. Ent France, No. 18 (192S), pp. 233, 234; 
abs. in Internail. Rev. Sci. and Pract. Ayr. [Rome], n. ser., 2 (1924)t No. 1, 
p. 237 ).—Serious Injury was caused by O. raucus to rhubarb in the Department 
of Selne-et>01se through the devouring and soiling of young leaves by the 
adult and the attack of the roots by the larvae. 

The palm beetles in Burma, with notes on other palm pests, C. C. 
Ghosh (Burma Dept. Agr. Bui. 19 (1923), pp. 38, pis. 9 ).—This is a summary 
of information on Oryctes rhinocei'os L., Xylotrupes gideon Rhynchophorus 
ferrugineus Oliv., and Nepfiantis serinopa Meyr., and means for their control 
in Burma. 

In an appendix the author reports that a Penlclllium-llke fungus, which ap- 
l)eared and killed an entire lot of Xylotrupes grubs In the laboratory at 
Mandalay, was tried and also killed a lot of 366 Oryctes grubs. The Investiga* 
tions have led to the conclusion, however, that this fungus cannot be relied 
upon in combating grubs of either genus. 

[Boll weevil control], W. E. Hinus (La. Agr. Col. Ext. Circs. 7t (1924), 
pp. 4, 7; 72, pp. 4, fig 1; 73, pp. 4, fig. 1 ).—These circulars deal, respec¬ 

tively, with Boll Weevil Control for Louisiana, 1924; Killing Over-Wintered 
Weevils, “The Pre-square Poisoning”; and Machines and Poison for Weevil 
Control. 

Summary of United States Bureau of Entomology 1923 field tests 
comparing certain suggestions for weevil control (Cong. Rec., 65 (1924), 
No. 108, p. 7137 ).—In tests of methods of boll weevil control during 1928, here 
presented by J. P. Buchanan in tabular form, it was found that with the dusted 
calcium arsenate method there was a profit of $18.65 per acre, for the home¬ 
made molasses mixture method $5.47, and for the Florida method 78 cts. With 
Hiirs mixture, Weevilnlp, and Boll-we-go there were losses of $16.98, $5, and 
$2.55, respectively. 

Buff-coloured tomato weevil (Union So. Africa Dept. Agr. Jour., 8 (1924), 
No. 3, p. 265 ).—^The discovery of Liatroderes nociva Lea at Port Elizabeth in 
August, 1921, is Recorded by the Eastern Province entomologist 

Bescriptioiis of new Hymenoptera in the Canadian national collection, 
Ottawa, H. L. Vikubck (Canad. Ent, 66 (1924), No. 5, pp. Ii6-/i2).—The genus 
Csratophygadeuon is drected and four species are described as new. Telenomus 
alhophilae n. sp. is said to parasitize the eggs of the fall cankerworm at Kent- 
ViUe, N. S. 

*Che occurrence of an important European parasite in North America 
(Hymen.: Elacfaertidae), D, 8. Laoboix (Ent. News, 35 (1924), No. 6, p. 

the course of studies of the spotted cutworm Agrotis tHidgrum L. 
on the cranberry in Massachusetts, the parasite Eppleairus bioolor Sw. was 
%«eouii^ed. This is said to be ttm first record of the occurrence In North 
America of this important parasite of cutworms from France and Italy. 



19241 FOODS—HUMAN NUTRITION. 66$- 

Acarlne disease explained, J. R&nnie {North of Scot. Cot ^ 

[192S], pp. SO. —^This Is a revision of the author’s notes on acarlne disease 
publiihed during the years 1921-1922 (B. S. B., 47, p. 658). Following an In¬ 
troductory account, the several parts deal with the i^o^^ress of infestation, 
factors affecting the course of the disease within a colony, the symptoms of 
acarlne disease, profitable diseased stocks and their problems, diagnosis and 
grading of acarlne infestation, dissection routine for acarlne infestation, and 
hopes of deliverance. 

Control of American foul brood, D. H. Jones (Set. Apr., 4 10, 

pp. 822-^24, ftps. 5).—The author finds that a 15 per cent solution of formalin 
will destroy the spores of Bacillus larvae as they occur in larval scales in open 
cells in 24 hours. 

foods—HUMAN NUTBITION. 

Weight-hoight-age tables (Mother and Child, 4 (1928), No. 7, Sup., pp. 
[//]).—Two tables for use In determining malnutrition are presented. 

Tables for boys and girls of school age, B. T. Baldwin and T. JD. Wood.— 
The data included in these tables are drawn from the records of 74,000 boys 
and 55,000 girls, from which have been selected 24,000 measurements for boys 
and 12,012 for girls who are presumably healthy and upon whom from 5 to 14 
consecutive measurements have been taken at approximately yearly intervals 
under standard conditions. Over 95 per cent of the children included are 
American born. To these figures have been added estimated weights of chil¬ 
dren shorter and taller than those actually measured. 

To show the difference in the growth of tall, medium, and short children, 
the middle 75 per cent of all the children within eadi age group for height 
are classified as of medium height, and the 12.5 per cent above and below this 
group as tall and short, respectively. This classification shows that tall chil¬ 
dren have growth acceleration at adolescence earlier than medium children 
and the latter ejirller than short children. 

In commenting on these tables, the authors state that “ the limitations of all 
growth tables should be recognized. They do not aim to present a complete 
clinical picture of a child’s physical condition. However, the relation of weight 
to height and age is the best single index of general health and nutrition, as 
well as the best criterion of normal growth, that we possess. Thorough exami¬ 
nations of children from the standpoint of growth, nutrition, and disease should 
be made before any arbitrary limitations can be fixed for underweight or 
overweight.” 

Tables for infancy and early childhood, R. M. Woodbury.—^These tables of 
average weights for height of boys and girls from birth up to 6 years of age 
are based on data from record cards obtained by the Children’s Bureau, U. S. 
Department of Labor, for over 2,000,000 children from all parts of the coun¬ 
try. From these, 167,024 cards for white children were selected as the basis 
for these tables. The children included were 70 per cent of native parentage. 

The new Baldwin-Wood weight-lieight-age tables as an index of nutri¬ 
tion, T. Claxk, B. SYDKNSTKiCKEa, and S. D. Collins (Pub. Health Rpts. [17. 
fif.], 89 (1924) y No. 11, pp. 518-525). —previously reporte<l study (E. S. R., 60, 
p. 460) has been extended by applying the new Baldwin-Wood tables noted 
above, to the same group of children and comparing the results with those 
obtained by the Wood table. 

According to the new standard only 16 per cent of the 606 children examined 
were more than 10 per cent underweight as compared with 20 per cent by the 
Wood tables. Of the 102 children w'ho were underweight according to the 
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Wood standard, 80 were underweiglit according to the new BaldwIn-Wood 
standard, and the other 22 were within the 10 per cent limit, although 
below the average. The two tables seem to differ more tor the boys than for the 
girls. 

A comparison of the metabolism of some mineral constituents of cow^s 
milk and of breast milk in the same infant, G. 0. Wanq, D. B. Witt, and 
A. R. Fsxcheb (Amet\ Jour. Diseases ChUdreWy 27 (1224), No. 4» PP« 

S6S ).—^In order to compare the utilization of the calcium of breast milk and 
cow’s milk, five male infants between the ages of 11 days and 6 months were 
fed alternately on breast milk and cow’s milk modified to approximate the 
breast milk requirement for the age of the child. A period of 6 days was used 
for each diet, but analyses were made only on samples obtained during the 
last 3 days. The determinations included calcium, magnesium, phosphorus, and 
chlorin of both urine and feces. The change from one milk to the other was 
made gradually to avoid gastrointestinal disturbances. 

The results obtained on different days on the same diet varied quite consider¬ 
ably, owing^it is thought, to the failure to evacuate the bowels completely every 
24 hours. The average values of at least 3 days are thought to be sufficiently 
accurate. A change from breast milk to cow’s milk was invariably accompanied 
by an increase in the quantity of calcium excreted in the feces, but by only 
slight and inconsistent changes in its excretion in the urine. The actual quan¬ 
tity of calcium absorbed and retained was greater for cow’s milk than for 
breast milk, but the percentage utilization and retention was greater for breast 
milk except In the case of the older children. The average percentage utiliza¬ 
tion of cow’s milk was 47.5 and of breast milk 63 per cent. Corresponding 
figures for retention were 46.1 and 60.9 per cent. 

The calcium metabolism of breast milk did not appear to vary with the age 
of the child, but that of cow’s milk increased with the age. 

Studies on the acidity (H-ion concentration) of infants’ stools, F. F. 
Tisdall and A. Brown {Amer. Jour. Diseases Chiidreny 27 (7924)y No. 4» PP- 
$J2-^31y figs. 10). —Over 1,300 determinations of the H-ion concentration of 
infants’ stools were made by the colorimetric method, using a dlalysate of the 
stools as the test solution. 

The pH values of the stools of normal, newly born, breast-fed infants were 
found to be remarkably constant, varying from 4.7 to 5.1, while the values 
obtained on the stools of artificially fed infants varied from pH 4.6 to slightly 
higher than pH 8. The lowest pH values were obtained in severe diarrheal 
conditions. Infants fed on butter soup generally had stools with an acidity of 
about pH 6, and those fed on protein milk, cow’s milk dilutions with added 
carbohydrates, and whole soured milk with added carbohydrates generally had 
stools more alkaline tlian pH 7. No difference in acidity was noted dei)endlng 
upon the form of carbohydrate added. The acidity of tlie stools was generally 
increased by the p^sence of parenteral infection. 

In discussing the factors Influencing the acidity of the stools, the conclusion 
is drawn that “ from the chemical standpoint the acidity apparently depends 
on the ratio, in the intestinal zone of fermentation, of the carbohydrate on one 
hand to the protein and base on the other. The amount of carbohydrate in the 
a^ne of fermentation apparently is influenced by the extent of the zone of 
fernimtation, by the type of carbohydrate, and by the state of health of the 
intestinal cells.” 

BMr ball formation in rats in relation to food consistency, H. S. 

P. Bradshaw, and E. R. Carlson (Anter. Jour., Thysiol.y 68 (1224)* 
2, pp* The authors have observed that 90 per cent of their 

I^borat<^ rats fed on paste foods containing from 25 to 27 per cent of fht 
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developed hair balls in the pyloric end of the stomach, while out of 135 rats 
on dry foods and 13 on liquid foods none developed hair balls. This phenoxxi^ 
enon is attributed to the high fat content and sticky consistency of the food. 
The condition has not been found to interfere with normal growth, but through 
constant irritation has been found to cause inflammation and ulceration of 
the gastric mucosa, with resulting weakened condition in adult rats. A re¬ 
duction in the fat content of the basal diet has proved beneficial. 

Creatinine and creatine In muscle extracts.—V, A comparison of the 
rate of creatinine formation from creatine in extracts of brain and muscle 
tissue, F. S. Hammett {Jour. Biol. Cheni., 59 (1924)* A^o. 3, pp. 347-551). — 
Using methods employed In a previous paper of the series (E. S. R., 48, p. 361), 
determinations were made of the preformed and total creatinin in fresh and 
incubated extracts of the brain and muscle tissues of rats, and of the rate of 
transformation of creatin to creatinin in these tissue^. The results obtained 
show that creatin is transformed to creatinin at practically the same rate in 
extracts of brain tissue as in extracts of muscle tissue of the same animal. 
This supports the theory of Folin and Denis (K. S. R., 31, p. 661) that 
creatinin formation is an index of the total normal tissue metabolism. 

The nutritive value of lactalbumin, T. B. Osbobne, L. B. Mendeo:^ and H. O. 
Cannon (Jour. Biol. Chem., 59 (1924), No. 3, pp. SS9-S45, fig. 1). —^Experimental 
data are reported, confirming the conclusion previously drawn (E. S. R., 
33, p. 262), that lactalbumin is “a protein of good quality. Judged by its 
capacity to satisfy the needs of growing rats.^* The validity of this conclu¬ 
sion has been denied by McCollum, who has stated that “ lactalbumin as the 
sole source of protein can not support any growth whatever [E. S. R., 47, p. 
363].’* Tlie statement has also been made by Sure that lactalbumin is bio¬ 
logically an incomplete protein (E. S. R., 44, p. 462). Since the food intake 
in the exp<*riiiients upon which the conclusions of McCollum and Sure were 
drawn was not recorded, the possibility is suggested in the present paper that 
the apparent failure of lactalbumin might be due to an insufficiency of vita¬ 
min B. 

In the present study, the objection to the use of protein-free milk as the 
source of vitamin B was overcome by using the yeast fraction of Osborne and 
Wakeman. Two diets were used consisting of lactalbumin 9 and 20 and 
starch 63 and 52 per cent, respectively, with the other ingredients salt mix¬ 
ture 4, lard 12, butterfat 9, and cod liver oil 3 per cent The vitamin prepa¬ 
ration was fed apart from the basal ration in daily doses of 40 mg. The 
growth curves reported showed rapid gains even on the food mixture furnish¬ 
ing only 9 per cent of lactalbumin. 

In commenting further on McCollum’s criticism of previous work on the 
ground that the protein-free milk might furnish sufiacient protein nitrogen 
to make up for deficiencies in the amino acids of the proteins tested, it is 
maintained that protein-free milk, when fed even to the extent of 28 per cent 
of the diet, does not furnish enough of either trytophan or lysln to affect the 
experiments in which a deficiency of the protein in these two amino acids 
has been demonstrated. 

Cystine defilciency and vitamin content of the lentil, Leiis escnlenta 
Moench, D. B. Jones and J. O. Mubpht (Jour. Biol. Chem., 59 (1924), No, 2, 
pp. 243-253, figs. 5 ).—The authors, witli the assistance of O. Metier, have 
investigated by the methods employed in previous studies (E. S. R., 48, p. 67) 
the nutritive value of the lentil, L. eaculenta, with respect to proteins and 
vitamins A and B. 

As was the case with other legumes tested, the proteins of the lentil were 
found to be somewhat deficient in cysCin. Rats fed a diet containing 66 per 
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«ent of raw lentils lost weight rapidly and died in about 33 days, but when 
86 per cent of cystin was added to the same diet> fairly good growth resulted. 
Somewhat better results were obtained with cooked than with raw lentils. 

About 2 gm. daily of the lentils was required to furnish sufficient vitamin 
B, and about 2.5 gm. sufficient vitamin A, for normal growth. In discussing 
the vitamin tests, the importance is emphasized of keeping a record of the 
food intake of each rat. If the substance to be tested is fed as a certain per¬ 
centage of the diet and tlie food intake Is not known, It is impossible to de¬ 
termine the actual consumption of the vitamin-containing food. 

Biological food tests.—Further experiments upon the vitq^nin A 
and B content of citrus fruit products, A. F. Morgan and M. S. Ohaney 
(Amer. Jour, Physiol,, 68 {1924), No, 2, pp, 397-406, figs, 2), —The studies re¬ 
ported in the first paper of the series (B. S. R., 50, p. 59) have been supple¬ 
mented by similar studies of the vitamin A content of lemon and grapefruit 
juice, oil, and peel, and of the content of both vitamins A and B in several 
cooked orange peel confections. The diet and technique employed were the 
same as in the previous study, with the exception that curative methods alone 
were tested. 

Grapefruit Juice, both fresh and concentrated, did not cure xerophthalmia 
in doses as large as from 15 to 30 cc. dally, but death was delayed from 4 to r> 
weeks longer in the case of the fresh than of the concentrated juice. No pro¬ 
tection was afforded by pressed grapefruit peel oil, nor by the ether extract 
of grapefruit peel in doses of from 0.2 to 1 gm. daily. 

With from 15 to 30 cc. of lemon Juice loss in weight and death were delayed 
from 4 to 13 weeks in 3 out of 4 animals tested, and with from 0.2 to 1 gm. of 
the ether extract of the pbel the eye condition was alleviated and slight gains 
in weight were made. The confections tested Included commercial orange 
marmalade prepared from equal parts of orange and lemon, homemade 
marmalade in which 2 parts of orange and 1 part of lemon were used, and 
commercial and homemade crystallized orange peel. In the preparation of the 
mannalade a considerably higher temperature and longer time of cooking were 
used for the commercial than the homemade product, and the same was as¬ 
sumed to be the case with the crystallized peel. All of the products were 
tested in S-gm. daily amounts. 

In the tests for vitamin A, a slight gain in weight and Improvement of eye 
symptoms resulted with the homemade product, but no improvement with the 
commercial. Similar differences were noted in the tests for vitamin B, al¬ 
though the products in all cases appeared to contain less vitamin B than A. 

In commenting upon the results obtained, attention is called to the higher 
vitamin A content of the orange than of the lemon and grapefruit as illustrat¬ 
ing the correlation between yellow pigmentation and concentration of vitamin 
A. While it is thought that the difference in value of the homemade as com¬ 
pared with the cdbmercial products is due to the lower temperatures used, it 
is ^pointed out that since the concentration of orange was higher In the home¬ 
made than in the commercial marmalade, the difference may be partly due to 
the higher content of vitamin A in orange than in lemon. 

Vhe vttamin B content of some PhtUppiiie fmlts and vegetableSt B. M. 
AouffA (Philippine Agr„ 12 (1923), No, 7, pp, 293-992, flg 1). —^The banana, 
papaya, and cowpeas were tested for their content of vitamin B by means of 
filing experiments conducted on rabs, with a basal diet insisting of polished 
idee 69, purified casein 15, butterfat 10, salt mixture (McCollum and Davis) 4, 
imd filter paper 2 per cent The materials tested were weighed frenffi and 
islxed with the basal ration Just before feeding. Three pairs of rats were 
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used for each substance tested. After preliminary tests.In which varying 
amounts were used, the papaya was fed in 10, 20, and 40 gm. dally doses and 
the banana and cowpeas in 5, 10, ai|d 20 gm. doses. The amounts required to 
promote normal growth were 20 gm. of papaya, 10 of banana, and 5 of boiled 
fresh cowpeaa 

Food accessory factors (vitamins) in bacterial growth.—VIII, Rela¬ 
tion of substances formed by Bacillus coli to the growth of yeast, B. C. 
lloBEBTSON (Jour. lufecL Diseases, 34 U924), No. PP- S05-S99 ),—In this con¬ 
tinuation of the studies previously noted (E. S. R., 49, p. 460), a synthetic 
medium was prepared by boiling for 3 minutes a mixture of asparagin 
3.4, calcium chlorid 0.1, dextrose 20, magnesium sulphate 0.2, potassium phos¬ 
phate (KsHP 04) 1, and sodium chlorid 5 gm., with sterile distilled water to 
1 liter. The solution was then made up to the original volume with distilled 
water, the reaction adjusted to pH 7.4, and the medium tubed in 5 cc. quan¬ 
tities in thoroughly cleaned and sterilized tubes and autoclaved at 20 Iba 
pressure for 30 minutes. The tubes were Inoculated with pure strains of 
B. coli and yeast, alone and in combination with each other and with carrot 
and yeast extracts. On incubation, continued growth was obtained in all 
tubes except tlie one containing the synthetic medium and yeast alone. 

It is concluded that J5. coli has the power of synthesizing a substance or 
substances which are growth-promoting for yeast, and which are closely related 
to or identical with the food accessory substances found in yeast and carrot 
extracts. 

The multiple nature of bios, E. I. Fulmeb, W. W. Dueckeb, and V. E. 
Nelson (Jour, Anver. Chem. Soc., 49 (1924)f No. 3, pp. 723--726 ).—The evidence 
upon which the authors base their belief timt bios consists of more than one 
substance is essentially that on fractionating a water extract of alfalfa with 
ethyl alcohol of different concentrations four fractions are obtained which 
differ only slightly in nitrogen content, from 1.2 to 1.56 per cent, but which have 
wide variations in ash content (from 0 to 34.1 per cent) and in solubility. 

On using the various fractions as a source of bios for yeast growth in a 
suitable synthetic medium, Irregular results in stimulation of growth were 
obtained. On testing the optimum concentrations of the three most active 
fractions in various combinations, a combination of two of the fractions gave 
much greater stimulation than the optimum of either fraction alpne. This is 
thought to indicate that the fractions were not identical, and that extracts 
containing bios must contain at least two different yeast growth stimulants. 

Vitamins and the borderland between health and disease, W. OBAiixa 
{Lancet [London], 1924, 1, No. 13, pp. 633-040, figs. 3).—This is a general dis¬ 
cussion based largely upon the author’s investigations, which have been noted 
from other sources (E. S. R., .50, p. 565). 

Blood pressure in rats under deficient diets, F. M. Baldwin, H. B. CkK>K, 
and V. E. Nelson (Anter. Jour. Physiol, 68 (1924), No. 2, pp. 379-384, 

3 ).—^The authors report the average maximum blood pressure determined on 
the abdominal aorta of 30 normal rats to be 84 mm. of mercury, of 19 rats on a 
diet deficient in vitamin A 75 mm., and of 16 rats^on a diet deficient in vitamin 
B 34 mm. As typical illustrative cases, the blood pressure records of which 
are reproduced, are given a normal male rat 11 weeks old, weight 120 gm., 
body temperature 102* F., and maximum pressure 92 mm.; a male rat 11 
weeks old (which bad been on a deficient diet for 7 weeks)!, weight 47 gm., 
temperature 100.2*, and maximum pressure 70; and a female rat 9 weeks old 
(which had been on a deficient diet for 5 weeks), weight 70 gm., tem¬ 
perature 98*, and maximum pressure 40 mm. 
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It is noted that In normal and 6-deficient animals, when the clamp from 
the artery is released, there is an immediate rise to the maximum value, 
while in the A-deficient animals the rise is gradual. It is suggested that one 
of the chief factors contributing to the marked differences in blood pressure 
of the different groups is the alteration of the heart muscles. 

The metaholism of cod liver oil by diabetics, V. H, Mottbah {Lancet 
fLondon], 19^4, /, No, 12, pp, 598, 594, fiff- I).—To determine whether un¬ 
saturated fatty acids undergo in the body a different kind of metabolism 
from saturated acids and may therefore be useful in diabetes, cod liver oil 
was substituted for butter in the diet of certain diabetics when they were 
receiving an egg and vegetable diet with 25 or 50 gm. of butter daily. De¬ 
terminations were made of the total acetone bodies excreted before, during, 
and after the change from butter to cod liver oil. The mean excretion of 
acetone bodies during the cod liver oil period was 1.93 gm. per day and in 
the succeeding three days 1.72 gm. This is thought to indicate that the fat 
of the cod liver oil is metabolized along the same lines as those of batter. 

An Insiilin-llke material in various tissues of the normal and diabetic 
animal, C. H. Beist, R. G. Smith, and D. A. Scott {Amer, Jour, PhyaM., 68 
(1924), No, 2, pp, 161-182). —^This paper reports in detail the experimental 
proof of the conclusions reported in a preliminary contribution (B. S. R., 
50, p. 260), that insulin is present in normal animals in various other tissues 
than the pancreas. Experiments are also reported showing that insulin 
is present in reduced amounts in the tissues of completely depancreatized 
dogs. Smaller amounts of insulin were obtained from the tissues of dogs 
subjected to ether anesthesia than from the tissues of normal*or diabetic 
dogs. 

In view of the presence of insulin in so many tissues, the authors are of 
the opinion that “insulin may prove to be a constituent of every cell in 
which carbohydrate is metabolized, and the islands of Langerhans to be 
eqpecially developed structures which supply the active material when the 
demand for it is too great to be met by the insulin-producing power of the 
individual cell.” 

The clinical use of insulin, A. P. Thomson (Brit. Med. Jour., No, 8298 
(1924), PP* 4^1-4^0, fig, 1), —In the section on diet in this discussion of the 
treatment of moderately severe cases of diabetes with insulin, three basal 
diets are described which furnish about 30 calories per kilogram for 
subjects weighing 44, 64, and 80 kg., respectively, and a fatty acid-glucose 
ratio of approximately 1.5:1, as recommended by Shaffer. The author has 
found that in some cases this ratio can be increased to approximately 2:1 
without causing acetonuria. This is accomplished by adding 2, 3, and 4 oz. 
of fat to the different diets. An interesting chart is included in which each 
day is allowed a space of 3 in., ruled vertically into 24 hours, each r^re- 
seating 1 hour.^ Spaces are included for recording the protein, fat, and 
carbohydrate of the meals, the presence or absence of sugar and diacetic acid 
in the urine, the insulin dosage, blood sugar, and other necessary data, all 
of which can be entered at the appropriate time. 

lodin defleieitcy and prevalence of simple goiter in Mioliigan.~Pr6« 
llminary report, R. M. Olin (Jour, Amer, Med, Aaaoo., 82 (1924), ^o, 17, pp. 
1928^-1882, figs. 5), —In this, preliminary report, the results are summarlaed 

% survey of the extent of simple goiter in four counties in Michigan selected 
Oh ae^unt of ttxo widely varying content of lodin in the ground water of these 
v^nnties. The average iodln content of the water in parts per billion was 8.7, 
7,8, 0.9, and 0, respectively, and the corresponding percentage of simple goiter 
26, 32.7, 55.6, and 64.4 per cent. Other poirits of interest brought out in the 
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survey were a uniformly higher incidence of goiter among girls than boys, a 
lower scholastic grade among those affected with enlarged thyroid, and striking 
differences In the incidence of goite^ and in the iodln content of the water in 
localities separated by only a few miles. 

In discussing various methods of preventive treatment, the opinion is ad¬ 
vanced that the most practical method, which has not been tried as yet, is that 
of requiring by law that all salt sold for human and animal consumption in 
goitrous areas contain sufficient iodin so that the minimum requirements of 
300 mg. a year would be normally consumed by everyone in the area. 

ANIMAL FBODVCnON. 

Further Investigations into the changes which occur during the en¬ 
silage of a green crop, H. E. Woodman and A. Amos {Jour, Agr, Sd, [Eng- 
land], H {192i), No. 1, pp. 09-113). —In continuing the study of the chemical 
changes occurring in green crops during ensiling (E. S. R., 50, p. 267), the 
composition and character of silage made from a crop of oats, tares, and beans 
cut for silage on June 14 and 23 and July 12 were determined. On the first 
date the material was very Juicy, and the oats .had Just fiowered. On June 23 
the largest bean pods contained half-grown seed, and the oats were in the milk 
stage. At the third filling the crop was loo mature for silage, the oats changing 
from green to yellow in (?olor, the grain passing out of the milk stage, and the 
bean and tare pods being full-grown. 

In making the silage, the experimental silos were covered with a layer of 
packed silage about 2 ft. deep, after which two sample bags <»f the silage, each 
containing maximum thermometers, were put in and the whole covered with 
corn silage, with a topping of soil. Sample bags of the material cut on June 30 
were also put into a large silo. The types of silage, as described on opening 
during November, in the order of maturity were silo 1, greenish brown color, 
with a fruity but pungent odor in the top bag and a fresh but not fruity odor 
in the lower bag, the temperature of both thermometers registering below 20* C. 
(68® F.); silo 2, dark olive green color and pleasant fruity odor, the upper 
and lower thermometers registering, respectively, 20 and 21.5®; Silo 3, upper bag 
contained silage of a brown color, with numerous mold spots and a musty odor 
and a temperature of 36®. The silage in the lower bag was of a brown color 
and with an acid but pleasant smell, the temperature record being 24.5®. The 
bags in the large silo contained good fruity silage and showed temperatures 
of 2a25 and 25®. 

Analyses and weights of the silage at the time of filling the bags and on 
opening the silos were made for dry matter, organic matter, crude protein, ether 
extract, nitrogen-free extract, crude fiber, ash, true protein, and amids, and the 
gains or losses of each determined, from which it was concluded that the per¬ 
centage loss of dry matter during ensiling decreased as the maturity of the 
crop Increased. The losses of dry matter and crude protein were greatest in 
the immature silage, the latter resulting in a marked Increase in the amids. 
The same general trends were exhibited in the fat, nitrogen-free extract, and 
fiber contents, though to a much less extent 

As a result of the work with silage, the authors conclude that, with a fair 
degree of certainty, too immature silage crops of oats and tares will produce 
sour silage, and that the matter of real practical importance is whether to cut 
the crop at early maturity and produce green fruity silage or wait for a greater 
production of feed at a more mature stage and produce acid brown silage. 

!nie feeding valne of sugar beets [trans. title], N. Hansson (Meddel. 
Cmtralmtt, F^rsdksv. Jordlmiksomr&det Wireden], No. 251 (1923), pp. S2, 
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figs. 3).—The results of experiments with sugar beets containing from 23.4 to 
24.8 per cent of dry matter and from 17 to 18 per cent of sugar are reported. 

In five experiments with horses the sugar beets were substituted at the rate 
of 1.04 to 1.09 kg, of dry matter per fodder unit of oats, and in a similar 
manner for barley in the fattening experiments with swine. In the two experi¬ 
ments with dairy cattle, the swedes and sugar beets were compared on an 
equal dry matter basis, which resulted in about one-half as much sugar bwts 
being given to one lot as the other lot received of swedes. 

The results indicate that, when supplemented by soy bean meal or cake, sugar 
beets made a satisfactory substitute for oats in the ration of work ^^horses. 
With swine, the gains made with the sugar beets were slightly better than 
those made with barley. Similarly satisfactory results were obtained when 
sugar beets were substituted for swedes in the rations of dairy cattle, but 
the fat percentage of the milk seemed to be slightly reduced. It was computed 
that from 4.4 to 4.6 kg. (1.05 to 1.10 kg. of dry matter) of the sugar beets, when 
supplemented with a satisfactory protein feed, is equal to one fodder unit of 
oats or barley. 

Mineral feeds for farm animals, J. Sotola et al. (Washington CoL Sta, 
Pop, Bui, 127 (1924), pp, 3-19, figs. 7), —^The mineral requirements of livestock 
are discussed, with suggestions as to the feeds and other sources of minerals 
to supply this need. 

Facts on the feeding of livestock [trans. title], R. MKNrfiNOEz Ramos (Porto 
Rico Dept, Agr, and Labor 8ia, Circ, 83 (1924)f Spanish ed,, pp. 5-30 ),—^The 
general principles of animal nutrition are discussed with reference to the 
nutrients in feeds and their digestibility and the balancing of rations for the 
different classes of animals. 

History of Shorthorns in Missouri prior to the Civil War, J. Ashton 
(Missouri State Bd, Agr, Jfej. Bui,, 21 (1923), 'SJo, 11, pp, 87, figs, 26).—This is 
a popular account of the early history and importations^ of Shorthorns Into 
America, with special reference to their introduction, establishment, and breed¬ 
ing in Missouri. 

History of Baltic cattle breeding [trans. title], P. Steomann (Landw. 
Jahrb., 57 (1922), No, 3, pp. 399-434 )-—^The development of cattle breeding in 
Esthonia, Livonia, and Oourland, which has been accomplished by improved 
methods and importations, is briefly reviewed with reference to the disturbing 
Influence of the World War on the progress which was being made. 

The beef industry in South Africa, A. M. Bosman (Union So, Africa Dept. 
Agr, Jour., 8 (1924), No, 2, pp, 201-212, figs. 5 ).—This is a description of the 
opportunities for beef production in South Africa. A portion of the paper 
consists of extracts from observations on beef export by S. B. Wollatt. 

Dehorning yearling heifers and steers, W. W. Baird (Canadg Expt. Farms, 
Nappan (N, S.) J^arm, Rpt, Supt. 1922, p. 5 ),—It was determined that up to 
two weeks after dehorning 7 yearling heifers and 2 steers lost an average of 
15 lbs. as compared with their weight prior to dehorning. Good gains were 
made beginning two weeks after the operation. 

Asiatic breeds of sheep considered from the standpoint of tail forma¬ 
tion, 0. 0. Yoitno (Jour, Heredity, U (1923), No. 9, pp, 411S-432, figs, P).— 
l^rlef descriptions are given of various types of Asiatic sheep, classified as 
longtails, short&ils, broadtails, fktrumps, and fattails. 

Feeding grain to suckling lambs, R. L. Waddbxl (Missouri Agr, Col. Ext, 
Cire, 139 (1924), PP* 4» ftg^* 3).—The use of a creep and the most desirable 
for suckling lam 
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The basAl metabolism of a growing pig, T. Dkioiiton (Roy* ^oc, {Lon- 
don], Proc., Ber. P, OB (1923), No, B 668, pp. 340-SB5, figs, 4), —In continuing 
the studies of metabolism in the pig from the Institute of Animal Nutrition 
at Cambridge (E. & R., 48, p. 47b), the basal metabolism of a pig weighing 
about 28 lbs. at 75 days of age was determined at intervals over a period of 
14 months, during which time the metabolism Increased from 0.47 calorie per 
minute in the first period to 1.7 calories in the last two periods upon which 
determinations were made. Calculated on the basis of body surface, the rate 
of metabolism rapidly Increased to about 100 days, with a similar decrease 
from 120 to 360 days, after which the rate was maintained at about the same 
level. The results of this exijeriment also had a bearing on the basal 
metabolism following the ingestion of food, as the pig received food at 4 p. m. 
on the first day of each trial. 

I’he results corroborated other investigations by indicating that the maxi* 
mum of assimilatory activity is reached about five hours after the ingestion 
of food. Discussions are given of the variations of basal metabolism with 
agi5 and the use of these results in calculating rations for animals, from 
which it is shown that the curve for growth and maintenance without fat¬ 
tening can not possibly be a two-thirds power curve. 

The requirements of the pig for “ vitamin A” and ** vitamin C,** J. B. 
Ob» and A. Cbichton (Jour, Agr, SvL [Knp/ond], H (1924), No, 1, pp, 114- 
125), —The results of three experiments dealing with the vitamin A and C 
requirements of pigs are reported from the Uowett Institute. 

In the first exi>eriment two lots of 4 pigs weighing from 10 to 14 kg, each 
were fed on a concrete fioor for 111 days on a basal ration of bran, middlings, 
crushed oats, corn meal, and blood meal (1:1:1:1: 0.25), with the daily addi¬ 
tion per pig of 15 gin. of calcium phosphate, 2 gm. of magnesium sulphate, 
2 gm. of potassium carbonate, 1.5 gm. of ferric chlorid, and 10 cc. of cod liver 
oil. One lot of pigs also received 1 ce. of leifion juice per kilogram of live 
weight daily. Two lots of guinea pigs were fed on similar rations except that 
the amount of lemon juice given was relatively five times as great. Scurvy 
developed during the third week in both lots of guinea pigs, but no signs of 
ill health were observed in the swine. The average dally gains of 0.465 kg. 
made by the pigs receiving no lemon juice were slightly greater than the gains 
of those receiving the lemon juice, 0.421 kg. 

The second experiment dealt with the effect of a vitamin A deficient ration 
on pigs of a similar size. The basal ration consisted of equal parts of bran 
and crushed oats, with 4 per cent of blood meal plus a similar mineral mix¬ 
ture and calcium carbonate and sodium hydroxid, with 20 ce. of fresh swede 
Juice per pig daily. Ten cc. of cod liver oil were given to each pig of one lot 
daily and a like amount of linseed oil to the other lot. During the 110 days 
of this test practically identical gains were made by the two lots, and all 
were in good condition. 

In a third experiment, four lots of 3 pigs averaging about 40 kg. each were 
fed on a ration of potatoes, middlings, locust bean meal, and white fish meal 
which was boiled for one hour and allowed to cool before feeding. Additional 
supplements were supplied daily per lot, as follows: Lot 1, 60 cc. of cod liver 
oil and 400 gm. of fresh grated swede turnip t lot 2, 1,300 gm. of fresh cut 
pasture grass; lot 3, 150 gm. of oatmeal; and lot 4, pasture at will. During 
the 64-day feeding period, the average gains In lots 1 to 4 were, respectividy, 
49A 47.2, 48.8, and 48 kg. Two of the oatmeal pigs, when continued on the 
same ration for another 64 days, made good gains and maintained tl^ir 
condition. 
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The results of these exferiiuents are thoroughly discussed in the light of 
related studies, from which it is concluded that the pig’s requirements of vita¬ 
mins A and O are so low during the usual fattening period that there is little 
likelihood of fattening pigs suffering from a vitamin deficiency. 

[Fecundity and growth in swine]* F. G. Heltab {Hfew Jersey Stas, Rpt, 
1922, pp, 128, 124 ),—The preliminary results of a study of the fertility of 
sows and rates of growth of their young are tabulated. A total of 17 Duroc- 
Jerseys and 6 Berkshire sows were used in the experiments. The Duroc 
litters averaged 10.8, while the Berkshire litters averaged 8. The average 
weights per pig were a.55 and 2.57 lbs., respectively. Eight and seven of the 
Duroc-Jersey and Berkshire pigs, respectively, were weaned per litter, at which 
time their average weights were 25.8 and 24.9 lbs. 

Estimation of the weight of hogs by measurements [trans. title], P. 
Dechambre and E. Degois (Rev. Zootech, {Paris'^, 8 (1924)^ No, 2, pp, 75-8d, 
fiys. 2), —^This is a discussion of the use of different measurements in estimating 
the weights of swine, based on measurements and live and dressed weights of 
35 hogs of the three breeds Craonnals, Bayeux, and Middle White. It was 
found that the results as estimated by the systems used were usually within 
10 per cent of accuracy. 

Biometrical investigations of thoroughbred horses, with conclusions as 
to their running ability, J. Stbatul (Biometrische Untersuchungen an Voll- 
blutpferden mit RUckschliissen auf Rennleistung. InoAig, Diss., Tier&rztl. 
Hochsch., Berlin, 1922, pp. [i2], figs. 2). —^The average length of 17 body meas¬ 
urements and 9 angles in 102 thoroughbred horses, classified into three groups 
according to the amounts of money which they have won in races, are* tabulated 
and discussed. 

[Experiments with poultry at the Nappan Experimental Farm], W. W. 
Baibd (Cemada Expt, Farms, Nappan (N, B.) Farm, Rpt. Bupt. 1922, pp. 74- 
81). —Several experiments de&ling with the incubation of chicks and the 
feeding of hens have been conducted. 

Incubator comparisons, —The following percentages of fertile eggs hatched 
in the Prairie State and Tamlin incubators, respectively: During April 42 and 
57 per cent and during May 67 and 59 per cent. The hatching figures for May 
were also tabulated according to breeds, with similar results in the two ma- 
chbies. Of the total fertile eggs Incubated in April only 26.7 per cent hatched 
as compared with 61.5 per cent of the eggs set in May. A larger percentage of 
the May eggs were fertile. Classifying the same eggs on the basis of breeds, 
84 per cent of the Bock eggs were fertile, of which 40 per cent hatched, whereas 
90 per cent of the Leghorn eggs were fertile, of which 61 per cent hatched. 
Of the hens’ eggs of both breeds which were set, 86 per cent were fertile, of 
which 48 per cent hatched, whereas 78 per cent of the pullets* eggs were fertile, 
but only 17 per cent of these hatched. Comparisons are also given of the 
Bock and Leghorn iggs hatched in April and May. 

[Feeding for egg productionji, —One lot of 10 birds, receiving a ration of which 
the mash consisted of about 15 per cent of beef scrap and blood meal, produced 
an average of 68.7 eggs per bird from November 1 to AprB 80. Another 
similar lot receiving the same ration except that skim milk was substituted 
for the meat scrap and blood meal, produced an average of 72.7 eggs per bird. 
The estimated cost per dozen eggs was 22 cts. as compared with 81.6 cts. In 
tihs fbrmer lot ' 

Mtmc mixed feeds versus oommeroUa feeds. —^In another experiment a home 
aiMM scratch feed of wheat, oats, and com, and a ma^ of bran, shorts, com 
mMX oats, oil cake, blood meal, beef scrap, and charcoal were coui*^ 

pared with commercial feeds for egg production, using two lots of 50 birds 
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each, An average of 50.8 eggs per bird was produced on the home mixed 
ration from November 1 to April 80, while the commercial feed produced 46.7 
eggs per bird. The latter ration was also more expensive. 

Poultry meat production (roasters and capons), W. C. Thompson (New 
Jersey Stas, Rpt, 1922, pp, 16i-168, pi. 1). —In an experiment in which Jersey 
Black Giant chicks were raised to 9 weeks of age and the cockerels caponized 
and separated, it was found that the pullets gained an average of 3.5 lbs. to 
16 weeks of age and the capons gained an average of 3.7 lbs. A mash and a 
scratch feed plus semisolid buttermilk made up tlie ration. The mortality was 
15 per cent for the pullets and 23.2 per cent for the capons, the greater loss In 
the latter case being due to fatalities at the time or following caponlzing. 
Both the pullets and the capons consumed an average of 1 lb. of feed per week. 

In another experiment a study was made of the process of finishing roasters 
weighing from 5,5 to 6.5 lbs. These birds made average gains of 0.44 lb. per 
bird in 10 days* feeding on a wet mash of corn meal, wheat middlings, wheat 
bran, and semisolid buttermilk (diluted 1:7), 7:3:1:22, respectively. Of the 
wet feed, 16.9 lbs. were required to produce 1 lb. of gain. 

Leg weakness in growing chicks, C. W. Garrick (Pw^due Ayr. Ext. Bui. 
123 (1924), pp. 12, figs. 5).—This is a popular discussion of the symptoms of 
leg weakness, with special reference to the use of vitamin rich rations in pre¬ 
venting the condition. 

The relative value of meat scrap, powdered buttermilk, powdered skim 
milk, and semi-solid buttermilk as developing feeds for White Leghorn 
pullets, W. C, Thompson (New Jersey Stas, Rpt. 1922, pp. 159-164^ pls. 2). — 
In addition to a basal grain and scratch ration, the addition of meat scrap, 
powdered buttermilk, powdered skim milk, and semisolid buttermilk were com¬ 
pared with no animal protein for raising baby chicks to 17 weeks of age. There 
were 50 chicks of each age pev lot. The mortality with the respective protein 
supplements was 8, 12, 4, 16, and 38 per lot. The total average gains per bird 
were 1.9, 2.3, 2.1, 2.1, and 1.1 lbs., the total feed consumption averaging 10.7, 
11.5, 10.4, 11.3, and 7.6 lbs. per bird. Since the results are only pr^lminary, 
being for a 17 weeks’ period only, no definite conclusions are drawn, but the 
necessity of animal protein in the ration seems to have been demonstrated. 

The effect of accessory food factors on egg production, R. T. Parkhxjbst 
and R. E. Neidig (Poultry Sci,, 3 (1924), No. 4, pp, 149-152). —Preliminary ex¬ 
periments dealing with the effect on egg production and health of supplements 
of cod liver oil, mannlte, and lettuce to a normal ration of grain mash and 
minerals are rei>orted from the Idaho Experiment Station. The amount of cod 
liver oil fed consisted of 1 oz. daily per 25 hens. The egg production was 
slightly increased by this supplement, and the vigor of the birds was much 
better than in a similar lot receiving no cod liver oil. In March, the latter lot 
also developed a disease similar to tlie nutritional disease resembling roup 
previously described by Beach and Freeborn (E. S. R., 48, p. 780), and 13 of 
the 25 birds died. This same disease developed in July in the lot receiving 
marmite from May 1 on, but did not develop in the lot receiving lettuce. The 
egg productlou of the lettuce-fed pen was considerably higher than that of any 
of the other pens. 

The relation of external body characters to annual production in 
Barred Plymouth Rocks, G. W. Hervey and H. R. Lewis (Poultry Sol., 3 
(1924) f ^ 0 , 3, pp. 199-112). —In a study from the New Jersey Experiment Sta¬ 
tions of the relation between body characters and annual egg. production the 
following corr^ation coefficients were determined in July between the first 
yearns annual production and the body characters of 80 Barred Rocks: Pigmen- 
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tation of shanks —0.1677^0*0738, pigmentation of vent —0.2936±0.0689, pig¬ 
mentation of beak —0.2485±0,0709, condition of molt —0.0824±0.0749, body 
weight 0.1269±0.0742, quality of pelvic bones 0.0384±0.0753, and spread of 
pelvic bones 0.3961±0.0645. 

It was concluded that July was too early to tnill these birds on the basis of 
external body characters. 

Sgg weight in relation to production.—I, The relationship of the 
weights of the parts of the egg to the total egg weight, M. A. Jull {Poultry 
Sd,, 3 {1924), No, 3, pp. 77-88).—The 413 eggs laid by six Barred Plymouth 
Rock, pullets throughout a year’s production at Macdonald College,,Canada, 
have been weighed and the relative weights of the albumen, yolk, and shell of each 
determined. Correlation coefficients between the total weight and the weights 
of the different parts were as follows: Albumen, 0.922±0.005, yolk 0.820±0.011, 
and shell 0.644±0.019. In classifying the eggs into three size groups of 36-46, 
46-56, and 56-66 gm., it was found that the eggs in the respective groups con¬ 
sisted of an average of 59.16, 58.27, and 58.36 per cent albumen, 30.69, 31.19, 
and 31.16 per cent yolk, and 10.75, 10.54, and 10.48 per cent shell. These data 
thus indicate that the smallest eggs contain the largest percentages of albumen 
and shell and the smallest amount of yolk. 

Further treatment of the data showed that the second eggs of clutches were 
not as heavy in both total egg weight and yolk weight as the first egg of the 
clutch, except with one pullet. It was also found that the percentage of yolk 
was greater in the second egg with the one exception. 

In a furtiier classification, the eggs were divided according to the month 
in which they were laid. The mean egg weights were found to increase from 
December (the month laying started) to February, with considerable reduc¬ 
tions in the weights of the eggs laid from April to September, and with in¬ 
creases again In October and November. The percentage of albumen decreased 
from December to February, increased to April, and decreased during May and 
June, after which it remained fairly constant following a slight increase. A 
comparison of the annual yolk percentage indicated that there was independent 
variation between the amount of yolk and the albumen secreted. The rate of 
egg production seems to have a bearing on both percentages, however. 

An analysis of the production performance for two years of the 200- 
egg pullet, W. C. Thompson {New Jersey Stas, Rpt 1922, pp, i44-i58, pi, 1, 
fi99, 4).—The egg records of 127 White Leghorns which produced over 200 
eggs In their pullet year were analyzed by weekly periods for both the pullet and 
yearling years. The average production during the winter of the second year 
was considerably lower than in the first year, but the spring and summer-fall 
productions, though definitely low in the second year, approached tliat of the 
first year. CJorrelation coefficients were calculated between the eggs produced 
during the different seasons of both years. 

An analysis ofCindivldual egg-production records {New Jersey Stas, Rpt, 
1922, pp, i4(^-i44).—A study by D. F. Irving and R. B. Cray of the records of 
five years’ egg-laying contests at Vineland and one year at Bergen has shown 
the importance of careful culling and feeding for maximum egg production. 
Within limits, a definite relationship has been obtained between the egg pro¬ 
duction and the amount of mash consumed. 

The variation of eggs in the rate at which they lose weight, L. g, Dunn 
(Poultry Set., 3 {1924), No. 4 ; pp, i36-i48)*—This is the concluding paper of 
this series (B. S. R., 50, p. 874). Further discussion Is given to the hatch- 
abiltty of eggs losing varying percentages of their weight during the first 7 
i|nd 14 days, respectively, of incubation, from whlcfi no evident relationihlp 
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was established between the way an egg loses weight and its hatchability except 
in the case of .extremely porous shelled eggs having unusually high rates of 
evaporation. The author further shows that any hereditary condition of eggs 
deleterious to hatchability would gradually tend to be eliminated. 

All fowls and their varieties, Blaivchon and Odunt Delahabbk 

DB Monghaxjx {Toutes les Poules et Leurs Vari6Us. ParU: Charles Amat, 
1924, PP- pis. 16, fiffs, 184).—This book gives briefly the origin, de¬ 

scription, standards, breed associations, and other miscellaneous information, 
including illustrations of most of the breeds and varieties of fowls of the dif¬ 
ferent countries of the world. Incubation, brooding, diseases, and the general 
management of poultry are also briefly discussed. 

The growing of ducks and geese for profit and pleasure, J. H. Robinson 
{Dayton, Ohio: Rel. Poultry Jour. Pub. Co., 1924, pp- 441 1 figs. 252). —This is a 
popular manual on the production of ducks, geese, and ornamental water fowl. 

DAIEY rAEMIHO—DAIEYING. 

Mineral metabolism studies with dairy cattle, H. G. Miller, P. M. 
Brandt, and R. C. Jones (Amer. Jour. Physiol., 69 (1924), No. 1, pp. 169-176 ).— 
In an exi)erlment at the Oregon Experiment Station, the average daily bal¬ 
ances of nitrogen, sulphur, phosphorus, chlorin, calcium, magnesium, potassium, 
and sodium were determined during two 3-week periods for cows from the 
fifteenth to the twenty-third day of lactation. The cows received a basal 
ration of 10 lbs. of red clover hay, 30 lbs. of oat and vetch silage, and approxi¬ 
mately 1 lb. of a grain mixture (corn, bran, and oil meal, 58:32:10) per 4 lbs. 
of milk produced. During the first 3 weeks the basal ration only was fed, but 
during the second 3 weeks cow 1 received an additional supplement of 150 
gra. of bone meal per day, cow 2 received 20 lbs. of fresh kale, and cow 3 was 
fed the same as cow 1 except that the period was 2 weeks in length. The fol¬ 
lowing table gives the average daily mineral balances determined. 

Mineral balances in dairy cows fed various rationH. 




Aver¬ 

age 



Average daily mineral balances. 



Cow number 

Period. 

duly 






1 





milk 

Nitro- 

Sul- 

Fhos- 

Chlo- 

Cal- 

1 Mag- 

Potas- 

So- 



yield. 

gen. 

phur. 

phorus. 

1 rln. 

cium. 

nosium. 

slum. 

dium. 



Kg. 

Om. 

Gm. 

Gm. 

1 

Om. 

Om. 

Om. 

Om, 

Gm. 


/ 1 

19.66 

-23.5 

-f-Ll 

-5.0 

-1.2 

-5.4 

+1.8 

+Z4 

+ 1.8 


\ 2 

19.04 

-12.7 

-fXl 

+5.4 

-1.4 

+3.8 

+1.8 

+1.9 

+1.0 


J 1 

20.64 

-23.0 

-I-I.0 

-7.31 

- .2 

-7.4 

+2.2 

+6.0 

+2.5 


\ 2 

23.29 

-1.7 

-f4.0 

-1-.04 

-1.4 

-4.0 

+1.0 

-.2 

-2.6 

Q 

/ 1 

ia93 

-lai 

-L9 

-4.4 

+3.2 

-6.0 

+3,3 

+a3 

+5.4 


1 2 

19.83 

-16.9 

+1.3 i 

+6.5 

-3.5 

+5.8 

+2.1 

-1.9 

—1.4 


The addition of bone meal to the ration changed negative calcium and phos¬ 
phorus balances to positive balances. The green kale increased the calcium 
and phosphorus assimilation and maintained a higher milk yield. Dlfllcult 
of Interpretation are the positive sulphur balances throughout the experi¬ 
ment, accompanied by a loss in body weight and negative nitrogen balances. 
Feeding experiments with com brewery waste at the High School of 
AgHcnltnre and Brewing at Welhenstephan [trans. title] (Ladw. Jahrb., 
59 (1924)$ 2, pp. 425-451, fig i).—Reports of the effect of feeding brewery 

waste <m the production and fat content of milk are given in two papers. 

Report of the institute of Agrioultural Chemistry at Weihenstephan, K. 
Nlklas, A. Strobel, and K, Scharrer (pp. 435-446).—In this experiment two 
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groups of 8 cows each were fed during three 10-day periods, with 10-day 
transition periods between each and a 20-day preliminary period on rations 
containing from 30 to 60 liters of corn brewery waste per cow per day in addi¬ 
tion to a basal ration of 8 kg. of hay, 8 kg. of straw, and 8 kg. of beets per 
1,000 kg. of live weight. During the preliminary period the cows of both 
groups received 30 liters of the brewery waste in addition to the basal ration. 
During period 1 and the transition period preceding it group 1 received 60 
liters of brewery waste and group 2 40 liters of brewery waste and 4 kg. of 
coconut cake per 1,000 kg. of live weight. During period 2 and the transition 
period preceding it group 1 received 80 liters of brewery waste and group 2 
40 liters of brewery waste. During period 3 and the transition period pre¬ 
ceding it groups 1 and 2 were each fed as during period 1. 

The average daily milk production was for groups 1 and 2, respectively, 
during the last 9 days of the preliminary period 62.7 and 63,1 kg., during 
the transition period preceding period 1, 69.8 and 70.3 kg.; during period 1, 

71.2 and 68.9 kg.; during the transition period preceding period 2, 62.4 and 

63.2 kg.; during period 2, 61.5 and 60.7 kg.; during the transition period pre¬ 
ceding period 3, 64.5 and 62.5 kg.; and during, period 3, 66 and 62.8 kg. The 
comparison thus indicates a slight superiority of the brewery waste over coco¬ 
nut cake in the matter of milk production. The animals maintained prac¬ 
tically uniform average weights throughout. 

Report of the South German Institute of Dairying at Weihenstephan, A. 
Fehr, K. Zeiler, and F. Kieferle (pp. 446-451).:—The average fat content of 
the milk produced during the different periods in the above experiment by 
the two groups of cows was, respectively, for the preliminary period 3.66 and 
3.74 per cent; during the transition period of period 1, 3.42 and 3.58; during 
the first period 3.36 and 3.62; during the transition period of period 2, 
3.37 and 3.52; during period 2, 3.49 and 3.60; during the transition period of 
I)eriod 3, 3.43 and 3,63; and during period 3, 3.36 and 3.50 per cent. Some 
slight differences in the quality of the butterfjit produced in the different 
periods were observed. 

Feeding experiments, Bangalore, It. W. I^ittjjcwood (Madras Agr. Dept. 
Yearbook, 192S, pp. 43-54 )-—The results of three comparative feeding tests 
with dairy cattle are reported. 

[Rice bran as a supplement], —^Two lots of 6 cows were fed on a daily basal 
ration of 3 lbs. of cottonseed meal, 3 lbs. of wheat bran, 2 lbs. of gram husk, 
16 lbs. of brewers grain (wet), 20 lbs. of silage, 10 lbs. of green grass, 5 
lbs. of hay, and 1 oz. of salt, with the addition of 3 lbs. of rice bran to the 
cows of one lot. In a 6 weeks’ period the lot receiving the rice bran pro¬ 
duced 4,487 lbs. of milk as compared with 4,089 lbs. produced by the other 
lot. It is calculated that the extra milk more than paid for the rice bran 
consumed. 

[Green feed v, ^silage], —^Thls experiment was conducted over a period of 2 
months, during which one lot of 6 cows received dally 12 lbs. of com and 
cholam silage in addition to the basal ration and another lot received 20 lbs. 
of green Ehodes grass In place of the silage. The sickness of 2 cows during 
the experiment interfered with the results, but the author concludes that the 
feeding values of the two feeds were about equal in the amounts as compared. 

ITPamti cake v. limeed cake v. gingelly oo^e].—Supplements of 2 lbs. of 
peanut cake, linseed cake, or gingelly cake were compared when added to a 
ba;Bal ration for milk production. The total yields of the 5 cows in each lot 
dmiikg the 6 we^s were as follows; Dinseed cake, 4,752;^peanut cake, 4,927; 
luitd gingelly cake, 4,993 lbs. Based on the relative costs of the feeds and the 
yii^S^ peanut cake is recommended for general use* 
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Graasing heifers on stump pasture, M. J. Thompson {Mirm&sota 
DiUuth Substa, Rpt, X922-192S, pp. 29^ The 1922 and 1923 results in 
the continuation of this test (B. S. R., 48, p. 377) are given. la the first 
year pasturing began on May 24 andxontinued to November 1, and in the second 
year pasturing began on May 28 and continued to October 20. The heifers 
were, however, continued on day pasture until the middle of December, The 
average daily gains made during 1922 were 1.17 lbs., and during 1923, 1.57 lbs. 

The value of feeds for growing calves [trans. title], V. F. Johanson 
(Lanthr. Vetemk, Samfund. Finland MeddeL No, 7 (1923), pp. 42 ,)—^This 
work, which is summarized in German, deals with the feed requirements of two 
calves, with nutrient balances for each, through four periods of 8, 8, 9, and 9 
days* duration. During the first period the calves received only whole milk in 
amounts of 7 and 6 kg., respectively, per day. Prom the results it was calcu¬ 
lated that 4.04 kg. of milk for the first calf and 3.9 kg. for the second calf 
were equivalent to one fodder unit, and were equivalent to 2.51 and 2.494 
digestible calories, respectively. 

During period 2 calves 1 and 2 received, respectively, 10 and 8 kg. daily of 
skim milk. During this period it was calculated that 7.31 and 7.15 kg. were 
equivalent to one fodder unit, which equaled 2.477 and 2.491 calorlea During 
period 3 the calves received a ration of hay, linseed meal, wheat bran, skim 
milk, water, salt, and feeding bone meal. The results of the e 2 sq>eriment indi¬ 
cated that the feeding value of linseed meal was reduced when it was included 
in large amounts in the ration. The addition of bone meal was unnecessary. 
The calculated heat value of tlie digestible portion of the ration was equivalent 
to 3.451 and 3.407 calories, respectively, with the 2 calves. During period 4 the 
calves received the same ration as during period 3, except that the feeding 
bone meal was replaced by fertilizing bone meal. The total ration consisted 
of 1.86 fodder units and 1.45 kg. of starch value for calf No. 1 and 2.38 fodder 
units and 1.68 kg. of starch value for calf No. 2. 

The author concludes from the experiments that the calculations of the 
nutrient requirements of calves on the basis of a starch value are unsatisfactory. 

Raising dairy calves, E. Weaver, J. M. Shaw, and F. Ely {Iowa Sta. 
Circ. 91 (1924)f pp- 3-23^ fiffs, 4)- — Popular directions are given for raising 
dairy calves, dealing with the important considerations of the breeding of 
calves, feeds to be used, diseases, and methods of management. 

Testing dairy cows for herd improvement, L. T. MacInnes (N. S, Wales 
Dept, Agr,, Farmers' Bui, 145 (1923), pp, 50, figs, 19 ),—The first part of this 
bulletin deals with the organization and control of herd-testing associations 
and the second part with the method of testing milk by the Babcock test 

Grading up experiment, W. W. Baird (Canada Expt, Farms, Nappan (N, 
8.) Farm, Rpt, 8upt, 1922, pp, 11, 12, 14), —^The milk and fat production of 
cows produced by several crosses of purebred Ayrshire and Holstein bulls since 
1911 are given and compared with the production of their dams at like ages, 
and the improvement brought about by better breeding is thus indicated. 

Dairying in Sonth Africa for Intending settlers, E. O. Ohalus (Vnim 
8o, Africa Dept, Agr, Jour,, 8 (1924)$ 2, pp, 213-220, figs, 5), —^This is a 

description of dairjdng practices in South Africa. 

History of Queensland dairying, together with investigation of its 
proMems of production and marketing, E. Graham et al. (IBriebane: 
Queensland Froduoers' Assoc„ Council Agr,], 1924, pp. [41 pis, 19, figs. 

This deals with the history of dairying in Queehshind, and describes 
the methods of production, manufacture, marketing, and export of dairy prod¬ 
ucts, with particular emphasis on tine side of cooperative marketing. 
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The Friesian method of removing cream Itrans. title], H. A. Sirks 
{MOchw. Forsoh,t 1 (1924), No. 2, pp, The results of experiments 

are reported from the agricultural experiment station at Hoorn dealing with 
factors affecting the thoroughness and rapidity with which cream can be re¬ 
moved from milk. Variations in the stage of lactation, size of the fat globules, 
protein content, temperature, and treatment of the milk did not lead to any 
definite conclusions as to the fundamental cause of the variability experienced, 
except that in certain samples the fat globules tended to unite much more 
readily than in others. The possibility of the globules possessing electrical 
charges of greater or less potentiality which aid or retard the union is 
suggested. 

The method of grading used in these tests was based on the percentage of 
the fat In the milk which was removed in the cream. 

Tests of the fonr-compartment pasteurizer of the Ahlborn firm in 
Hildesheim [trans. title], Mabtiny {Milehw. Forsch.^ 1 (1924), No. 2, pp. 77- 
106, figs. 7).—An extensive series of tests by Becker and Butenschdn of tlie 
time required for pasteurizing and the keeping qualities of milk pasteurized 
in a four-compartment pasteurizer of varying capacities at 14 different plants 
has given generally favorable results. Tlie milk was found to develop acidity 
slower than nonpasteurized milk, and in most cases it kept in good condition 
for over four days at room temperature. Certain mechanical defects of the 
pasteurizer are pointed out, such as leaky valves and a wooden covering. 

Starter for butter, cheese, sour cream, and commercial buttermilk, 
B. S, OuTHKiE and W. W. Fisk (N. Y. Agr. Col. (Cornell) Ext. Bui. 76 (1923), 
pp. 15, figs. 5). —The preparation and use of starters, both in the creamery 
and on the dairy farm, are discussed. 

Review of work on the bacteriology of milk, butter, cheese, and other 
dairy products during 1914 to 1920 [trans. title], F. Ditthorn (Milchw. 
Forsoh., 1 (1924), No. 2, Ref., pp. 41-82). —^This is a review of dairy bacteriology 
during this period. 

VETEBINARY MEDICINE. 

Special pathology and therapy of the domestic animals, F. von Hutyba 
and J. Mabek (Spezielle Pathologic und Therapie der Haustiere. Oena: Ous- 
tav Fischer, 1922, 6. ed., rev. and enl., vols. 1, pp. pU. 19, figs. 

259; 2, pp. XII-4-799, pU. 3, figs. 172; 3, pp. XII+812, pis. 6, figs. 187).—The 
first of the three volumes of this new edition (E. S. R., 44, p. 577) is by Von 
Hutyra and deals with the infectious diseases; the second, by Marek, deals 
with the diseases of the organs of digestion, respiration, and circulation; and 
the third, also by Marek, w|th diseases of the urinary organs, of the blood 
and blood-forming tissues, of metabolism, of the nervous system, and of the 
locomotor organs and skin. The work has been increased by about 250 pages 
in order to bring it up to date, and many of the articles have been to a large 
extent rewritten. ^In the first volume there is an entirely new chapter devoted 
to paratyphoid affections in the lower animals. The chapters in which ex¬ 
tensive alterations have been made include those dealing with the plroplas- 
moses, epizootic lymphangitis, and contagious abortion. Of the illustrations, 
some 125 are new. 

Teeerinary materia medica and therapeutics, B. W. Hoa&e (London: 
Ba4Uidre, Tindall d Com^ 1924„,4- od*, rev., pp. XII+664) is a new edt* 

tien of the work previously noted (B. S. R., 37, p. 74), edited and revised by 
J, It Oreig. 

Annual reports of the oMciid veteriniiriaiis of Frussla for 1914^19416 
sdid 1919 Itrans. title], Wxbhann (Verdffentl. Jahres-Vet Ber. Tierdrzte 
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Preu09., 15 (mk-ms [pub, im^), ptB, 1 - 2 , pp, 94; 16 (1919), pis. 1 [pub. 
192S}t pp, [2]+29, pl8, 12; 2 [pub, 19241^ pp. iy+99), —^These are the usual 
reports (E. S. R., 45, p. 73), dealiug with animal diseases in Prussia during 
the years 1014 to 1918 and the year 1919, respectively, and with the statistical 
data presented in tabular form. 

Poisonous plants of Alabama, C. A. Caby, E. R. Miller, and G. R. John* 
STONE (Ala, Polpteoh, Inst, Ext, Giro. 71 (1924)f PP- 42, figs. $9). —^In this ac¬ 
count of poisonous plants of Alabama, the taxonomic information is by John¬ 
stone, and the toxicological and therapeutic data are by Cary and Miller. 

The meadow death camas (Zygadenns venenosns) as a poisonous plant, 
0. D. Marsh and A. B. Clawson (17. E, Dept, Agr, Bui, 1240 (1924)t PP* 14f 
pis, 2, figs. 2), —^This Is a report of investigations of and feeding experiments 
with Z. venenosus, a species of death camas that is especially characteristic 
of the States bordering on the Pacific Ocean. While it affects sheep more than 
any other class of animals, many horses are poisoned and some are killed. 
Although it is poisonous to cattle, under range conditions few are injured, and 
swine are probably not harmed because they promptly expel the plant by 
vomiting. This species is about equally toxic with grassy death camas (Z. 
gramineus), and these plants are three times us toxic as the Great Basin 
foothill death camas (Z, panlculatus) and seven times as toxic as the mountain 
death camas (Z. elegans). 

While Z. venenosus and Z. grammeus have about the same toxic dose, the 
lethal dose of Z, venenosus is much greater. It follows that in the production 
of deaths Z. gramineus is the more dangerous. Z. venenosus and Z. paniculatus 
are about equally dangerous so far as the production of deaths is concerned. 

The excretion of tryparsamide, A. G. Young and C. W. Muehlbebgeb 
(Jour. Pharmacol, and Expt. Ther., 23 (1924), No. 6, pp. 461-404f fl9* 1 )*—^The 
authors find that at least part of tryparsamld is excreted unchanged in the 
urine. “ Three out of four Individuals studied excreted 88 to 95* per cent of 
the drug within the first 24 hours. Certain individuals show a much slower 
rate of excretion. These individuals retain the arsenic over a much longer 
period of time and, therefore, may be more susceptible to cumulative effects 
of the drug. In such cases it might be advisable to increase the interval 
between the repeated medication beyond the usual weekly, period.” 

On the disinfection of animal hones [trans. title], A. Iizuka and T. 
Watanuki (Jour. Japan. Soc. Vet. Sci., 3 (1924), No. 1, pp. 1--15). —^The authors 
found that the addition of paraformaldehyde considerably increased the disin¬ 
fecting power of petroleum benzene, and that at temperatures of 45, 53, and 65” 
C. anthrax spores were destroyed in 90, 60, and 40 minutes, respectively. 

X-ray treatment of infection, W. T. V[ax7Qhan] (Jour. Lah. and Clin. 
Mod., 9 (1924), No. 8, pp. 584-586). —The progress of roentgen treatment of 
localized Infectious proce&ses is reviewed. 

Natural antisheep amboceptor and complement in the blood of fowls, 
F. R. Beatjdette and L. D. Bushnell (Jour. Agr. Research [U. 8.], 27 (1924), 
No. 9, pp. 709-715 ).—In this contribution from the Kansas Experiment Sta¬ 
tion experimental data are reported on an examination for antisheep ambo¬ 
ceptor and complement of the blood sera of a flock of 22 fowls. All of the 
birds were bled from the heart, and the samples of blood thus obtained were 
allowed to clot and the serum, after centrifugation, removed to sterile tubes. 
In each sample of serum the amboceptor was first absorbed with washed sheep 
cells at 0” C., the sediment removed by centrifugation and tested for ambo¬ 
ceptor, and the supernatant liquid tested for complement. The conclusions 
drawn for the data obtained are summarized as follows: 
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** Most sa^iples of fresh chicken serum are capable of causing some hemolysis 
of sheep cells. The small quantity of natural antisheep amboceptor contained 
in normal chicken serum may be separated from the complement by absorption 
with sheep cells at 0®. The quantity of hemolysis does not vary appreciably 
in different individuals. The quantity of complement is small as compared 
with that contained in guinea pig serum. A variation in the quantity of com¬ 
plement existed in the samples tested. Hemagglutinins for she^ cells are 
present in fowl sera, but the quantity is not in proportion to the degree of 
hemolysis.** 

Fungus parasites of man and the lower animals, A. SAB'roBY (jOhampi- 
gnons Pamaitea de VHomme et des Animauw. Paris: E. Le Frangois, 1920, 
Nos. 1, pp. 1-^9; 2, pp. 41^8, figs. 27; 1921, Nos. S, pp. 89-^178, figs. 45; 4> 
pp. 179^08, figs. 30; 5, pp. 309-878, figs. 40; 6, pp. 381-484, figs. 41; ^922, No. 
7, pp. 485-544, figs. 22).—An account of the fungus parasites of animals. 

Blastomycotic infection of the nervous system, J. Q. Gbeekvusld (Med. 
Sot., Abs. and Rev., 10 (1924), Ho. 4, pp. 26rt-273 ).—^This paper deals with the 
classification of the causative organisms or yeastlike fungi, dividing them into 
four groups, and with their pathological characteristics. A list of 24 refer¬ 
ences to the literature is included. 

Pulmonary mycoses and the causative parasites, A. Sabtobt and A. 
Bailly (Les Mycoses Pulmonaires et Leurs Parasites. Paris: Clinique et La- 
boratoire, 1923, pp. 335, figs. 127 ).— ^This is a manual on fungus parasites of 
animals and the pulmonary affections they cause. 

The relationship between the ascarids of man, pig, and chimpanzee, 
H. Thobnton (Ann. Prop. Med. and Paraaitol, 18 (1924), No. 1, pp. 99, 100, 
figs. 2 ).—It is pointed out that morphologically the Ascaris of the pig and of 
the chimpanzee can not be distinguished from the Ascaris of man. 

A pig nematode, Gnathostoma hispidnm Fedchenko, as a human para¬ 
site, K. O. B. Mobishita (Ann. Trap. Med. and Parasitol., 18 (1924), Ho. 1, 
pp. 23-26 ).—^The author records a case from Japan in which this species oc¬ 
curred as a human parasite. 

Contribution to the knowledge of anaplasmosis [trans. title], Helm 
(Ziscltr. Infektionskrank. u. Hyg. Haustiere, 25 (1924), Ho. 4, PP- 199-226, 
figs. 2 ).—^This is a report of studies of the Anaplasma bodies found in the 
blood of a German ox which had been injected Intravenously 19 days previously 
with 150 cc. of defibrinated blood from one of several dairy cows imported from 
Texas. Simultaneously, there was observed a lymphocytosis, but there were 
no clinical symptoms of infection. In experiments with Ixodes ricinus, it was 
found that the larvae from females engorged on Texas animals were capable 
of transmitting the infection. A list is given of 47 references to the literature. 

IHscove^y of the cause of foot-and-mouth disease [trans. title] (BerUn. 
Tierdrstl. Wchnschr., 40 (1924), No. 15, pp. 185-187; abs. in Vet. Jour., 80 
(1924), No. 587, pp. 181,182; Vet. Med., 19 (1924), Ho. 6, p. 350).—The discovery 
by Dahmen and F^sch of the causative organism of foot-and-mouth disease, 
to which the name Loeffleria nevermatmi has been given, is reported. This dis¬ 
covery is said to have been made with the aid of a special photographic appa¬ 
ratus constructed at Jena. By a special method, the organism can be separated 
from the aphthous fluid, cultivated on nutrient media, and reproduced with 
active and virulent properties for several succeeding generations Bcproduc- 
tieu from these cultures of foot-and-mouth disease in its typical form in sui^ 
coptilfle animals is said, to take place. 

The scientific means of combating foot-and-mouth disease [trans. tltlelt 
J, liieNikBBS (Rec. M4d, V4t., 100 (1924), Ho. 2, pp. 58-BS; abs. in North Amor. 
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Vet, 5 {19241, No, 5, pp, This is a summary of measures other 

than slaughter for combating this disease. 

Foot-and-inoiith disease {Nature {London], 113 (1924)^ No, 2841 1 PP* 537, 
338 ).—^This is a review of the situation in Great Britain, with data on recent 
investigations of the disease. 

Report of the Netherlands Commission on Foot-and-Mouth Disease 

(Verslaff van de Staatscommissie in Zake Mond- en Ktamozeer. The Hague: 
[Qovt, 1922], pp, V+1S4, pis. 2 ).—^Thls detailed report of the Netherlands 
commission Includes a chart showing tlie occurrence of foot-and-mouth disease 
in the Netherlands from 1892 to 1920. 

Supplements to the report of the Netherlands Commission on Foot- 
and-Mouth Disease (Bijlagcn Behoorende Uj het Verslag der Staaiecorntnissie 
in Zake Mond- en Klauwzeer. The Hague: [Qovt., 1922], pp. [XX+S54 ])*—The 
supplements to the report above noted, of which there are seven, Include reports 
of a subcommittee on the outbreaks of the disease in the Netherlands, with 
statistical data presented in tabular form, and of committees on control work 
with the disease in Switzerland and in England, and papers on control meas¬ 
ures by J. Poels and L. de Blieck. 

Trypanosomiasis in camels: Its detection by complement ibcation, H. 
W. ScHOENiNG (Jour. Infect. Diseases, 34 (1924), No. 6, pp. 608-^13 ).—^The 
author rei>orts upon complement fixation tests made of the blood of camels that 
were being introduced into the United States, By means of this test several 
of the animals were discovered to be infected with a trypanosome other than 
Trypanosoma equiperdum. 

“ The results now recorded, in which a trypanosome other than T. equiperdum 
was involved, and serum from a species of animal other than the horse was 
used, indicate that the test is applicable as a diagnostic agent in ruminants 
affected with trypanosome of the T. hrucei group.” 

The first recognition of bovine trypanosomiasis in Argentina [trans. 
title], R.-L. Dios and J.-A. Zuccauini (Compt. Rend. 8oc. Biol. [Paris], 91 
(1924), No. 20, pp. 23, 24 ).—The authors record the discovery of a trypanosome 
In the blood of a bovine in the Province of Entre Rios, which appears in 
a large and in a small form. This trypanosome is said to show the morpho¬ 
logical characteristics of Trypanosoma theileri, which was discovered by 
Theiler in 1902 in the blood of bovines in the Transvaal and was described by 
Laveran and Bruce. 

Control of the cattle tick in New South Wales, O. J. Vanderson (Vet. 
Rec., 4 (1924), No. 25, pp. 540-543, 544 ).—This is a discussion of the cattle 
tick In New South Wales, where infestation by the pest is confined to an area 
of about 60 miles square, situated In the northeastern corner of the State and 
adjoining the Queensland border. 

Ticks on cattle and other stock: The North Auckland investigation^ 
J. G. Myers (New Zeal. Jour. Agr., 28 (1924), No. 5, pp. 306-314, fios. 5 ).— 
This is a report of observations, extending over a period of one year, of the 
cattle tick Haemaphysalis bispinosa Neum. in the North Auckland district. 

Our present knowledge regarding wlilte scours and similar diseases in 
calves, W. Pfenningeb (Jour. Amer. Vet. Med. Assoc., 65 (1924), No. 2, pp. 168^ 
188, figs, 4).—‘This summary of the present status, of knowledge of the subject 
includes a list of 32 references to the literature. 

The diseases of sheep, G. Moussv (Les Maladies du Mouton. Paris: Vigot 
Bros., 1923, pp. [43+532, pU. 8, figs. JJ4).-~This is a manual on the diseases 
of sheep. 
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PlmplaMiiosifl of sheep In Algeria: A study of Firoplasma (Oonderia) 
ovis [trans. title], E. Sicrqent, L. Pabbot, and D.-N. Hilbuskt {Arch. Inst. 
Pasteur AlgMe, 1 (192S), No. 2, pp. 127-185, fig. 1).—l?he authors report upon 
an epizootic of piroplasmosis which occurred in the vicinity of Oran in March, 
1920, in Southdown sheep imported for crossing with the native race. 

!Piek paralysis observed on the sheep in the region of Sitia, Oretb [trans. 
title], G. Blanc and J. Oaminopetros {Bui 8oc, Path, Ewot,, 17 {1924)t No. 5, 
pp, 878-^81). —^The authors record observations of tick paralysis of sheep in 
Crete, two species of ticks, Ixodes ricinua and Haemaphyaalis punctata, being 
present. A list of 23 references to the literature is included. « 

Further studies on the nature of lumbar paralysis in the goat [trans. 
title], O. Emoto {Jour, Japan, Soc, Vet, Sci„ 8 {1924), No, 1, pp, 87-68, pi 1 ),— 
The author finds that a streptococcus is the causal organism of this disease, 
and gives the name Streptococcus caprinus to the organism. 

Hog cholera, C. L6pez y L6pez {Peste Porcina {Cdlera del Cerdo). Madrid: 
Asoc, Gen, Oanuderos, 1928, pp, 182, pis, 15, fig^ 1). —^This is an extended ac¬ 
count of hog cholera and means for its control. 

The topographical anatomy of the head and neck of the horse, O. O. 
Bbadley {Edinburgh: W, Green d Son, Ltd,, 1928, pp, XII+228, figs. 96 ).— 
The plan and aim of this installment of an account of the topographical 
anatomy of the horse are the same as those on the limbs and on the thorax 
and the abdomen (E. S. R., 49, p. 787). 

Sterility in mares, W. W. Dimock and E. A. Oaslick {Jour, Amer, Vet, 
Med, Assoc,, 65 {1924)t No, 2, pp. 141-160). —This is a contribution from the 
Kentucky Experiment Station, presented at the annual meeting of the 
American Veterinary Medical Association, at Montreal, in August, 1923. 

Pathological studies in the fowl, B. F. Kaupp and R. S. Deabstyne {Vet, 
Jour,, 80 (1924)f No, 586, pp, 158-158, figs, 3), —^This is a contribution frotai 
the North Carolina Experiment Station, which deals with a case of impaction of 
the floating portion of the small intestine of a White Wyandotte hen, an extra 
abdominal testicle of a Single Comb White Leghorn cockerel, and pyaemia of 
a Barred Plymouth Rock cock. 

Differential diagnosis of poultry diseases and technic of post-mortem 
examination of the fowl, W. 11. Hinshaw {Vet. Med., 19 {1924)t No. 6, pp, 
878-876, figs. 4)- —This is ft contribution from the department of bacteriolog;^^ 
of tlie Kansas Experiment Station, in which the author has shown that 
history, symptoms, seasonal distribution, and post-mortem lesions all aid in 
making a correct diagnosis. 

Diseases of the egg-producing organs, W. T. Johnson {Western Wash¬ 
ington Sta. Bimo. Bui. 12 {1924), No. 2, pp. 89-48, figs. 9).—After discussing 
the normal functioning of the egg-producing organs of poultry, the author 
deals with abnormal formations, the symptoms, and treatment 

dostridinm boti|linuin type G associated with a limbemeck-like disease 
in chickens and ducks, R. Gbahaic and I. B. Bouohton {Jour. Amer. Vet, 
Med. Assoc,, 64 {1924)f No. 6, pp. 728-727).—An abstract of Illinois Station 
Bulletin 246 (E. S. R., 50, p. 888). 

Fowl typhoid In Algeria [trans. titleL A. Donathcn, E. Plantubbux, and 
F. Lbstoqxjabd {Arch, Inst, Pasteur Algdrie, 1 (1928), No. 4, pp. 5^-808, ftps. 
g),^Fowl typhoid, due to Baeierium aanguinarium or B. gatUnarum, is said 
to be widespread and ef froQUiUt occurrence in Algeria, the infection being 
disseminated by chronic carriers. Adult fowls of one to two years of age are 
particularly susceptible. It occurs most frequentlymln acute and udmciite 
fops, the mortality being very hi|^. The liver, spleen, and Inteatiiies all 
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contain lesions^ and bacteriological examinations show it to be a ^septicemia. 
Vaccination is said to have given some very good results. 

BXTBAL BNOINEEBINa 

The movement of water In irrigatedi soils, 0. S. Scofield {Jour, Agr. Re¬ 
search lU, fif.], 27 (1924), No, 9, pp, 617S91 pis. 2, figs. 13),--In a contribu¬ 
tion from the U. S. D. A. Bureau of Plant Industry, a series of studies are 
reported on certain aspects of the alkali problem which as a whole relates to 
the soluble salts in the soli solution. 

It is shown that the effective supply of water that may be stored in the soil 
to last from one irrigation to the next is limited on the one hand by the 
field-carrying capacity and on the other by the inability of the plants to take 
water from the soil beyond what is known as the wilting point. The soil 
may hold as much as 6 in. of water per foot of depth, but ordinarily its net 
effective storage capacity is not much above 2 in. i)er foot of depth. The 
subsoil, which is usually more compact than the surface soil, may become 
saturated when It contains 5 in. or less per foot, and the addition of 1 In. of 
water to a saturated subsoil may raise the level of the underground water 
as much as 1 ft. 

When irrigation water is applied to the soil It penetrates in part by flowing 
into cracks and also by way of the small spaces between the particles of 
soil. The rate of the penetration of water into a dry .soil is influenced not 
only by the general texture of the soil but even more by the physical reactions 
of the soil material to water. The addition of vrater to a dry soil causes a 
perceptible change in color, so that it is possible in the laboratory to observe 
and measure the rate of penetration and to establish the fact that the rate of 
penetration Is very different in different soils. In a moist or saturated soil 
the movement of water may also be measured wdth a fair degree of accuracy. 

The pliysical condition of the soil is largely the result of chemical reactions 
that take place between the soil particles and the salts dissolved in the soil 
solution. The character of the soil solution is a matter of fundamental im- 
XJortance in irrigated farming, not only because of its relation to the plant 
but also because of its relation to the phs'sical condition of the soil. 

Changes in the concentration of the soil solution induce reactions between 
the solution and the soil and consequently cause changes in the physical condi¬ 
tion of the soil. Changes in concentration also result in changing the balance of 
the solution constituents in relation to each other. The soil solution is continu¬ 
ally changing in concentration and in composition, and the soil takes part in 
these changes tlirough reactions between the basic constituents of the solution 
and the bases combined with the soil. 

The physical condition of the soil, and particularly its permeability to water, 
is largely Influenced by the character of the bases that are combined with the 
soil. When the alkaline bases, sodium and potassium, predominate, the soil is 
defloccttlated and impermeable. When the earthy bases, calcium and magne¬ 
sium, are in excess, the soil is flocculated and permeable. 

When saline soils are leached to reduce the concentration of the soil solution 
it is often found that they become impermeable to water. This condition is 
due to the effect of the alkaline bases combined with the soil, which causes 
deflocculation to take place when the salts of the strong acids, sulphuric and 
hydrochloric, are removed from the solution. 

Where the subsoil of an irrigated field is saturated wi^ water or contains 
strata or barriers that aae slowly permeable to water, effective leadiing of the 
soil is seriously hindered because of the accumulation of underground water. 
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The lateral moveinent of underground water, like the downward moyement of 
water through the soil. Is subject to great yariation, depending upon local cAi- 
ditions, and the quality and concentration of the solution are also highly 
variable, even within the same field. The comparison of the quality and con¬ 
centration of underground waters from different parts of the field with those 
of the irrigation water permits a better understanding of the drainage require¬ 
ments of the soil than is possible from observing only the depth to the under¬ 
ground water. 

The injurious effects that have been ascribed to sodium carbonate in irrigated 
soils appear to be due to the sodium rather than to the carbonate, and sodium 
in solution, even when associated with the stronger acids, combines wfth the 
soil and ultimately causes defiocculation and impermeability. The readjust¬ 
ment of the relative proportions of sodium and other bases in an impermeable 
soil, to the end of improving the physical condition, depends upon replacing the 
sodium with another base, such as calcium or aluminum, which when combined 
with the soil brings about a fiocculated and permeable condition. 

[Irrigation and drainage investigations at the Colorado Station], R. 
pABSHAix (Colorado Sta, Rpt. 1923f pp. —Studies of evaporation within 

and without the laboratory are said to have shown very similar characteristics, 
but that the maximum rate does not occur at the same time of day. The effect 
of wind is very marked on the rate of evaporation. 

Studies of the Herschel hollow-crest weir are said to have resulted in certain 
modifications of this weir which eliminate the hollow crest. A free-flow dis¬ 
charge formula for this weir is presented. 

Land clearing projects [at the Dulnth, Minn., Substation], M. J. 
Thompson {Minnesota Bta,^ Duluth Bubsta. Rpt. 1922-1923^ pp. 82^ 38, fig. 
1 ).—^Data from experiments on a 5-acre tract of burned land showed that 
the cost was $17.14 per acre for clearing up to the breaking stage. A compari¬ 
son of horses and tractor power for stumping gave results slightly in favor of 
the latter. 

Terracing farm lands, C. E. Ramseb (U. 8. Dept. Agr., Farmers' Bui. 1386 
(1924)f PP* 11+22, figs. 23 ).—This is a revision of and supersedes Farmers’ 
Bulletin 997 (E. S. R., 40, p. 188). It gives practical information on the terrac¬ 
ing of farm lands. It is stated that the ridged terrace is the best adapted to 
moderate slopes, while for steep slopes the bench terrace gives the best results. 

Volume change a measure of alkali action, D. G. Milleb (U. S. Dept. 
Agr., Public Roads, 5 (192i), No. 4, pp. 12, 13, 17, figs. 4 ).—Studies conducted 
by the department of argiculture of the University of Minnesota, the Minne¬ 
sota Departm^t of Drainage and Waters, and the Bureau of Public Roads 
on the effect of alkali action on concrete, as Indicated by changes in length of 
test i^)ecim6ns, are briefly reported. 

The results indicate that any ai>preciable increase in length of test speci¬ 
mens is indicative ^)f loss of strength, since test cylinders stored in distilled 
water not only showed no tendency to expand but in many cases slightly con¬ 
tracted. Studies of the relative effects of alkali solutions of diffe^t 
strengths on test cylinders have shown that the destructive effect of a 4 per 
cent solution is not much greater than of a 1 per cent solution, although for 
solutions of below 1 per cent the action is approximately proportional to the 
strength of the solution. 

Fnblic Koads, [June, 1924] ( U . 8 . Dept. Agr., Public Roads, 5 ( m 4 )f 
No. 4$ PP* 20, figs. i5).--r-This number of this periodical cbntalps the usual data 
W r^d material tests and Inspection news and states of Federal-aid highway 
c^^lt^itraction as of May 8l, 1924, together with the following articles; 
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The hiddence of the Highway Tax Barden, by H. B. Trumbower*; Penn- 
s^Tonla Highway Transport Survey; Volume Change a Measure of Alkali 
Action, by D. G. Miller (see p. 684); and Observations on the Operation of 
Material Testing Laboratories, by P, H. Jackson and O. E. Proudley. 

Spraying machinery for the cranberry bdg, C. S. Beckwith {New Jer$ep 
Stas, Rpt pp. 4S9-461). —Improvements In spraying machinery for cran¬ 
berry bogs to prevent injury to the vines are briefly reported. 

The New jTersey suburban unit house, W. P. Thorp, jb. {New Jersey Stas. 
RpU 1922, pp, 112, 17S, pi, 1), —A new type of poultry house for suburban use 
Is briefly described and illustrated. 

Double-roller poultry house curtain, G. R. Shoup (Western Washington 
Sta. Bimo Bui, 12 (192i), No. 2, pp. SS-S9, figs. 2).—The so-called double¬ 
roller poultry house curtain for use on poultry houses in the State of Wash¬ 
ington is described and illustrated. 

Studies on the biology of sewage disposal, W. Kui>oLrs bt al. (New Jer¬ 
sey Stas. Bui, 990 (1923), pp. 3-78, figs. S3). —A series of studies conducted in 
cooperation with the New Jersey State Department of Health on the biology 
and biochemistry of sewage disposal are reported. These included chemical, 
protozoological, botanical, bacteriological, and practical studies. 

Studies by F. L. Campbell and Rudolfs on Imhoff tanks at Plainfield, North 
Plainfield, and Dunellen, N. J., in which attention was centered on sludge 
digestion, indicated that the contents of sludge digestion chambers are stirred 
up during operation by increasing gas evolution. For several weeks fresh 
solids come in faster than they can be digested. Resting allows a tank to 
catch up in Its digestion. Free ammonia determinations on the liquid and 
sludge of operating and resting tanks showed that the diffusion of ammonia 
out of the digestion chambers takes place fast enough to account for the greater 
ammonia content of the effluent over tliat of the Influent H-ion concentration 
values showed, however, that the effluent of a tank is always less alkaline than 
the influent. It Is thought that some acid compound must diffuse out of the 
digestion chambers also. No nitrites or nitrates have as yet been found In 
liquid or sludge to Indicate the presence of nitrifying organisms. Analyses 
of gases from sludge digestion showed that the gas composition was fairly 
constant in weekly samples from one gas vent over a 2-month period. No 
hydrogen was found. Gas collected from sludge alone 17 ft. below the surface* 
of the vent showed less carbon dioxld than samples collected at the surface. 
Tlie carbon dioxld content decreased from the inlet to the outlet end of a tank. 

Studies on chemical changes in three layers of the Plainfield sprinkling 
filter beds showed that sampling from pipes which tapped the bed was the 
best method possible without building a special experimental bed,, but that the 
sample were often not representative because the volumes were not constant. 
The results showed that the greater part of the effective nitrification takes 
place at the bottom of the bed throughout the whole year. It is believed that 
old solids which collect at the bottom offer a large active surface for the 
sewage flowing through them and so are responsilde for the nitrification at 
the bottom. The analogy between these solids and activated sludge is pointed 
out Denitrification was found to exceed nitrification in the upper parts of 
the bed ih the spring Just before the accumulated solids pass out Free 
ammonia was found to be removed chiefly at the bottom of the bed, and 
ammonia formation in the bed often obscures the decrease in ammonia 
originally present in the Influent as it passes through the bed. 

Studies on the fauna of the sprinkling filter bed and imhoff tanks, by L. A. 
dealt with the numerical and seasonal status of the lower animals 
present. The results showed that the free-moving forms, such as the free- 
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swimming qiliates and worms, increase in numbers as the dim on tbe stones 
builds up, and that during the slough these pass out with the filter effluent 
along with the sloughing film. It is noted that Just before sloughing begins 
the nematodes and annelids begin to increase. The growth of Opercularia, 
the stalked fixed protosoan form, increases greatly after the sloughing is over 
and when the film from the stones is removed. It is considered probable that 
this form may be important with reference to its excretions into the filter bed. 
A considerable assemblage of organisms was found in the influent and effluent 
of the Imhoff tanks, and these, together with the wind-blown dust, are con¬ 
sidered to be the probable sources of the population in the filter beds. 

Studies of the fungi and algae of the sprinkling filter bed, with special 
reference to their seasonal distribution, by C. M. Haenseler, W, D. Moore, and 
J. G. Gaines, are also reported. These included an examination of the slimy 
film on the stones of a sewage filter bed, conducted over a period of 16 months 
to determine the relative abundance and seasonal fluctuation of fungi, algae, 
and filamentous bacteria. The surface layer of stones was found to be 
covered throughout the year with an abundance of a green alga, Stigeo- 
clonium, and the blue-green alga Oscillatoria. A relatively small amount of 
fungi was present on the surface stones. On the subsurface stones the slimy 
film was bouxid together largely by fungi, Beggiatoa, filamentous bacteria, and 
stalked protozoa. The principal fungi found in the mycelial stage were 
Penicillium sp., Ppthium sp., Dictyuchus, and two unidentified forms. There 
was a seasonal fluctuation of the fungi, reaching a maximum during the 
winter months and a minimum during June, July, and August. Beggiatoa and 
the filamentous bacteria had a seasonal fluctuation opposite that pf the fungi, 
reaching a maximum during the summer and a minimum during the winter. 
Fungus hyphae seemed to play an important rOle in building up and binding 
together the fllm on the surface stones of the filter bed. 

Bacteriological studies on the Imhoff tank and sprinkling filter bed, by M. 
Hotchkiss, included a survey during the period from November, 1922, to 
April, 1923, of bacteria responsible for certain biochemical changes. These 
included proteolytic organisms, organisms responsible for sulphur reduction 
and oxidation, those concerned with nitrogen transformation, and those caus¬ 
ing the destruction of cellulose. The bacterial population of both Imhoff tanks 
and sprinkling filters was found to be similar during the winter months, and 
the groups of organisms bore approximately the same numerical relationship. 
Of the types studied, those present in the highest dilutions of the inoculum 
were the proteolytic bacteria and the bacteria concerned with tbe transforma¬ 
tion of nitrogen. The nitrate-reducing organisms were somewhat more 
abundant th^n the nitrogen-oxidizing organisms in both the sprinkling filter 
and the Imhoff taxik. The bacteria concerned with sulphur changes were less 
abundant than those concerned with the nitrogen cycle, while cellulose de¬ 
stroyers were ffund only in the low dilutions. The variation in numbers of 
nitrogen reducers and oxidizers was the same during the period. In general 
an inverse ratio existed, with the nitrogen oxidizers present in large nmnbers 
at first and then decreasing while the nitrogen reducers increased in numbers 
during the winter months. 

Observations on tanks in the resting condition showed that approximately 
tbe same distribution of organisms occurred as in tanks in op^tipn. The 
length of the incubation period was found to be an indication of the ease with 
which the different substances wpre attacked by the bacteria. During the 
fi^nionth period bacteria which produce oxidation changes were preaient in 
tlie Imhoff tanks, while those which produce redaction jchanges were aisp 
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found in tiie sprinkling filter. These results are taken to indicate that it is 
not wholly correct to designate Imholf tank purification as anaerobic diges¬ 
tion or the sprinkling filter as a purely oxidizing agency. 

Plant and laboratory experimenis on the initial dewatering of sludge with 
aluminum sulphate to hasten air-drying on beds, by Rudolfs, J. R. Downes, 
and Campbell, are also briefly reported. 

A list of 21 references to works bearing on the subject is included. 

Investigations of sewage problems* R. O. Smith £t al. {New Jersey Stas, 
Rpt, 1922, pp. iS7--5S5, figs. 7).—This is an account for the fiscal year 1921*22 
of studies presented in the above report. 

BUBAL ECONOMICS ANB SOCIOLOGY. 

The real trouble with the farmers* H. Quick (Indianapolis: Bohhs-Merrill 
Oo., 1924, PP* [41+^15).—^The author discusses the manner in which duties on 
agricultural products have affected farmers in the State of Texas, particularly 
the growers of cotton, corn, wheat, rice, flaxseed, peanuts, wool, cattle, and 
dairy and livestock products. He alleges certain indirect ill effects of tariff 
schedules for manufactured articles. The problem of holding farm products 
off the market is said to be an extremely difficult one, but agencies which 
would enable the farmers to withhold shipments when conditions through 
manipulation or transportation disturbances are temporarily bad are to be 
encouraged. Diversification is re(!ommended, but not as the one solution of 
farmers’ difiicultics. The chief evil is said to lie in the unequal distribution 
of the consumer’s dollar. Railway rates under the Esch-Oummins law are 
held unfair to agriculture. It is suggested that railways and waterways 
should be developed as one system under the agency of the Government, and 
Government ownership of railroads is favored. The advantages of cooperation 
are discussed in considerable detail. 

The principal theme, however, is that farm land values are so high and ris¬ 
ing at such a rate that only wealthy persons can own land, and that tenancy 
is increasing at an alarming rate. It is urged that cheap land be provided 
to workers through the imposition of all taxation on the value of bare land 
exclusive of improvements. The value of improvements would then measure 
the purchase price. 

[Papers presented before section 3 of the Eleventh International Con¬ 
gress of Agriculture] (XP Congr^s International d*Agrieulture, Sect. 3, jScfh 
nomie Rurale. Paris: Lihr. Ayr. Maimn Rustiquc, [192S}, pp. 170). —^The fol¬ 
lowing papers were presented before the section on rural economics of the 
Eleventh International Congress of Agriculture held in Paris May 22*28, 1923: 
Material and Moral Improvement of the Condition of the Rural Ijaborer, by 
P, de Monicault; Agricultural Associations and Their Development, by Vimeux; 
Offices of Agricultural Account Keeping, by H. Girard; The Regulation of 
Property Transfers Iq the Different Countries and the Means of Reducing the 
Expenses Involved, by A. A. Pould; The Profits and Expenses of Agriculture, 
by P, Caziot; The Rural Exodus in France, Its Causes and Remedies, by C. 
Egasse; Agricultural Account Keeping in Great Britain, by A. D. Hall; The 
Azarian Reform in Rumania and Its Consequences, and Agricultural Coopera¬ 
tion in Rumania, both by G. I. Sisesti; The Reform of Holdings in Spain, by 
Viscount de Eza; The Improvement of the Social Condition of Fan%KLaborers* 
by Gleto; The Social ROle of Agriculture, by A. Delos; The Effects of the 
European War upon Spanish Interoceanic Emigration, by S. Crespo; Recent 
10602--24- 
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Efforts toward Home Colonization in Spain, by E. de la Loma y Milego; and 
Xtie Land Eegister In SpaiOt by J. A, de Oteyra. 

Bnral economies [trans. title] (In OongrifS Intemtiiimal WAffricMure, 
1928. Time //, Oompte Rendu dea Travmof. Paris: Libr. Agr. Maiaim Rua- 
tique, 1928f pp. 182^191). —^The program and a stenographic report of the dis- 
cnssion of papers noted above are given in these pages. The additional papers 
printed here but not read are The AgraSan Reform in Hungary, by C. Schandl; 
Rural Economics in Greece Since the International Congress at Ghent, 1918- 
1923, by B. Simonide; The Desertion of Rural Districts, by N. Garcia de los 
Salmones; and The Decrease Since the War in the Production of Spgar Beets 
and its Consequences upon the Balance Production in Europe, by A. 
Chlapowski 

The economic resources of the Pacidc Northwest, edited by H. T. Lewis 
and S. 1. Milleb (Seattle: Louman d Hanford Co,, 1928, pp, X/P-f-15^533, 
pla, 18, figs, 20), —^Among the signed articles assembled in this volume are The 
Grain Resources of the Northwest, by G. R. Hyslop; Livestock Industry of 
the Pacific Northwest, by C. W. Hickman; Irrigation in the Northwest, by 
W. W. Johnston; Small Fruits and Canning, by F. Fellow and O. W. Morris; 
The Apple Industry, by M. L. Dean; Forestry and Lumbering, by H. Winken* 
werder; and Fishing Resources, by J. N. Cobb. Other articles describe 
mineral and other industrial resources and transportation facilities. 

An agricultiiral program for Montana, A. Atkinson (Montana Sta, 
IPamphlet}, 1924, pp, 18), —Certain essentials of agricultural success in Mon¬ 
tana are pointed out Such general considerations as permanence and indi¬ 
vidual efficiency, the buying power of farm products, low cosir operation, the 
production of the family living, and efficient marketing are touched upon. 
Wheat sugar beets, pees, beans, flax, and apples are described as cash crops. 
Sweet clover and seed production, as well as the growing of com and silage, 
are deemed important Suggestions are offered with respect to a livestock 
program and a number of topics bearing upon land settlement are briefly 
outlined. 

This public domain of ours, G. Stkwabt (Utah Sta. Ciro. 49 (1924)f PP* J- 
$6, figs, 16). —^The history of the acquisition of public land is recounted, and 
questions of policy with reference to its utilization and disposal are dis¬ 
cussed. It is concluded that six methods of handling the public domain are 
possible, namely, to let it remain as open range with consequent evils, to 
organize a Federal leasing system, to put it under a Federal permit system 
somewhat similar to that of the national forests, to turn the land over to the 
several States and allow them to handle it as each sees fit, to arrange for it 
to pass gradually into private ownership under such regulations as will aim 
to control the method of acquirement and the size of ranch, and to further 
classify the land and handle each sort In such a manner as to permit its 
fullest ultimite development. The author personally favors land classiflca* 
tion and the putting of each sort of land under whichever system promises 
the fullest ultimate development 

Agrleultural economics, A. G. Waixee (New Jersey Stas, Rpi. 1922, pp, 
811^14). —^Preliminary summaries of data obtained in 1922 in a tractor and 
truck survey in Monmouth and Burlington Counties, N. J., are given with 
comparisons, with simiiar data for the previous year. The costs of can-house 
toimato production in 27 Iknas in 1921 are also tabulated. 

A study of sat sHfilfa crop enterprise upon a commercitil dairy farm lu 
Hew Jmfsey, O. O. Oootc (New Jersey Stas. Rpt. 1922, pp, 292J1$8, pi. fige* 
.f).—This enterprise is considered from the point of view of the Vacation of 
ameag^ and the yield per acre of alfalfa over the growing period 1911 to 1921. 
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The cost per acre and per ton is shown, and three stages are defined into 
which costs are said to fall, namely, the experimental stage (1911-1918), that 
of normal production (1914-1916), and that of abnormal production (1917- 
1921). Preparatory costs per ton show a decided rise from normal In 1917, 
continue it to 1920, and then assume an even steeper Incline to 1921. The 
abnormal condition was said to be not entirely due to war costs, about 17 per 
cent of the total rise in costs per acre being attributed to local conditions 
which caused poor production, and which are said to be growing more serious. 
Variations from the average yield per acre, average acreage, and average cost 
per acre are computed. Certain possible explanations on the basis of soil 
conditions are discussed briefly. 

Cost of producing pork, E. L. Pottbb, H. A. Lindgbbn, and A. W. Oliveb 
(Oregon Sta, Giro. 56 (192i), pp. 8-12, 8).—Taking an arbitrary feed cost 

of 1.5 cts. per pound and a labor cc»t of 80 cts. an hour, the total cost per 
litter of 5.5 pigs is calculated as $31.28. The final cost of growing a pig from 
weaning to maturity or from 30 to 200 lbs. live weight is said to be $12.85. 
making a total cost of a 200-lb. pig $1^54. Certain considerations in reducing 
costs are set forth. 

Cost of producing milk and butter-fat, R. V. Gunn and N. C. Jakison 
(Orep. Agr, Col, Ext BtU, 871 (1924), pp. 24, figa. 9). —^A project was conducted 
in Multnomah, Clackamas, Columbia, and Washington Counties, Oreg., in 
which survey records were obtained from 120 dairymen in 1920, from 67 of 
the same ones In 1921, and from 82 in 1922. These surveys were supple¬ 
mented in part by monthly reports from a number of these dairymen. The 
results are given here on the herd basis. An average of 90 herds were visited 
each year, totaling 1,256 cows, or an average of 14 cbws to the herd. 

The feed cost approximated 60 per cent, labor 30 per cent, and overhead 10 
per cent of the total cost of producing dairy products. The labor income per 
hour varied from 13 to 43 cts. according to production per cow. The labor 
returns per dollar expended for feeds, including home raised feeds, varied 
from 77 cts. to $1.18 as the production per cow increased. Seventy-six per 
cent of all feeds were home raised. Only 16 per cent of all labor was hired 
labor. 

Farm credits in the United States and Canada, J. B. Mobman (New York: 
Macmillan Co., 1924, pp. XV+406). —^The principal features and practical 
results of legislative efforts toward providing systems of land mortgage and 
f)ersonal credit for farmers in the United States and Canada are set forth. 
The two forms of credit are discussed separately. Part 1 comprises 13 
chapters on land mortgage credit and part 2 7 chapters dealing with short- 
time and intermediate credit. The main points kept in mind throughout the 
discussion are the terms of procuring and continuing such credit and the effect 
of them upon the farming industry and the social and economic status of 
farmers. 

Farm mortgages not a lien but a support, L. A. Phillips (Assoc. Life 
Im. Prea. Proo., 17 (192S), pp. 187-147).—The extent to which life insurance 
companies Invest their reserve funds in farm mortgages and the interest rates 
charged are set forth here. 

Agriculture [in Canada] (Canada Yearbook, 1922-418, pp. 220S99). —^These 
pages present articles on the history of agriculture in Canada and the rela¬ 
tion of the Government to agriculture, together with comparative statistics 
with interpretative notes covering a period of years up to and including 1923 
in some instances. An earlier annual report has been noted (E. S. R., 48, p. 
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The economic and agrtcnltiiral organization of Brazil [trana title], O. 
MEnabs 0eKm, Franc., S$ (19^4), /, No. 16, pp. 48S-466). —^Varions eolonizatkni 
sdiemes, means of alfordlng credit for agriculture, agricultural cooperatives, 
and oxqportunitles for agricultural education and technical aid to agriculture 
are briefly noted. 

Agriculture in the department of the lower Selne^ P. I^BOUUOxnc and O. 
Janwin (UAffrUmlture dam le Ddpartement de la Seine-^Infdrieure. Bourn: 
IServ. Agr. SeinO’InfdfHeure^, 1926, pp. 178, pi. 1, flg$ 7d).“—This monograph 
comprises 12 chapters describing the geography, population, methods of land- 
holding, buildings and equipment, crops and livestock produced, secondary in¬ 
dustries associated with agriculture, organizations, and institutions for agri¬ 
cultural education in this region. A report by P. Crols^ is included, in which 
the individual farms awarded prizes in a special contest in 1022 are described. 

Interim reports from the select committee on the conditions and pros¬ 
pects of the agricultural Industry and methods of improving the same, 
together with the digest of evidence, index, and appendices {Sydney: N. 
8. Wales Legislative Council, 1923, pp. LXVIIT~{-649, pi. 1, figs. 2). —This is a 
later volume containing the interim reports noted earlier (B. S. R., 46, p. 694; 
49, p. 93) and a digest of the evidence presented to the committee. 

Sugar in rd[ation to the tariff, P. G. Weight (Netv York and London: 
MoQraw-mU Book Co., Ino., 1924. PP- XIII-4^612, pi. 1, figs. 3) .—The three 
chapters constituting part 1 of this study give briefly a description of the 
growth and extent of the sugar Industry, while the remainder of the volume 
deals with sugar, historically, economically, and statistically, in its relation 
to the tariff. This is designed to determine whether sugar should be dutiable, 
and if so, what principles should determine the rate to be assessed and what 
the spedflc rates should be. Incidentally the investigation brings out the rela¬ 
tion between the costs of production of sugar and its price and the extent to 
which the domestic industry is dependent upon the tariff, together with the 
effect of changes in the tariff upon prices, imports, and the domestic industry. 

Findings with reference to costs are summarized in the main conclusions 
that the majority of the establishments produce at less than the marginal cost, 
that the marginal costs in all regions of domestic production contributing to 
the same market tend, after allowing for. transportation costs, to become equal 
to each other and equal to the market price, and that marginal costs tend to 
adapt themselves to changes in the tariff. 

The principal general conclusion is reached that, from the standpoint of botfi 
revenue and protection, sugar is a suitable commodity to be subject to a mod¬ 
erate rate of duty. A rate of not less than 1.25 nor more than 1,5 cts. per 
pound on 96* Cuban centrifugals Is suggested as adequate to maintain the 
present proportions of domestic and foreign sugars in the domestic market 

Country plannliig, F. A. Watjoh (New York: Harcouri, Brace d Co., 1924, 
pp. XIV+18S, pts. 12, figs, d).—The immediate object in country planning is 
said to be to provide the physical equipment which will best serve the social 
and economic purposes of country dwellers or visitors there. Chapters in this 
treatise on the subject tflscuas the subdivision of land, the road system, road 
improvement, the individual farm, the fhrm home, scshool grounds, the rural 
cemetery, public grounds^ parks and playgrounds, forests and forestry, the 
native landscape, political relations, maintenance problems, and how to get 
riMlts. Progress is said to require local initiative^ eipert advice^ time, and 
thoney. local organizations, and a deflnite inrogranl of improvements are 
deemed essential 

Child labor and the work of mothers on Norfolk track farms 0. 
Devi. £<tW, Chmrm’e Bur. Pui>. m pp. TV+Vt, pL Ktqdjr 
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the work of children on truck farixiB in selected districts in Norfolk and Nanse- 
mond Counties, Va., was made during May, June, and July, 1921. An Interview 
was held with every family living or working on farms in which any child 
under 16 years of age had done farm work during the year preceding the inter¬ 
view. This report deals exclusively with 895 negro children in 502 families. 
Only 191 children lived on the farms throughout the year and 64 during the 
busy season. The majority came out to the farms to work during the day, 
returning to their homes in towns or rural settlements. 

Of the 502 families, 25 were those of farm operators, of whom 8 were farm 
owners and 17 were tenant farmers. Seventy-eight of the families were those 
of farm laborers living on farms. There were 420 boys and 469 girls among 
the workers included in this study. The majority of the children at work 
were under 14 years of age and 235 were under 10. 

The children engaged in such work as preparation of the soil, planting and 
transplanting, the cultivation of crops, and harvesting. It was revealed that 
368 of the children had had a working day of less than 6 hours; 245 children 
had worked between 6 and 8 hours, although 156 of the total number reported 
that they had spent more than 8 hours in the fields on their last working day 
and 76 had remained from 10 to 14 hours. Fifteen children under 10 and 57 
under 12 years of age had worked more than 8 hours. 

More than half of the 452 children reporting their earnings have received 
less than 10 cts. an hour; 71.7 per cent earned less than 15 cts. an hour; and 
95.8 less than 25 cts. Only a minority of the 318 children 8 to 13 years of age 
had earned as much as 75 cts. a day, though most of them had worked 5 or 
more hours. 

These children were found to have been considerably handicapped educa¬ 
tionally, being more retarded in school than any one group of farm workers 
which has been similarly studied. A large proportion had attended school less 
than half the school term, and many had been absent from school for farm 
work for at least one month during the year preceding the inquiry. More 
tlian one-fifth were supported by mothers, many of whom were in domestic 
service, and lack of time and fatigue in the case of these mothers who were 
away from home were factors along with poverty and ignorance in causing 
irregular meals and unsuitable dietary. 

Costs of family living on the farm, O. II. Johnson {Missouri Sta, Bui 
21S (1924)t pp, 20, figs, 8).—This is the report on a study of money and other 
costs of family living in from 20 to 30 Missouri farm homes from 1912 to 1922, 
incdusive, and on a farm home labor study covering the years 1912 to 1915, 
inclusive, and with respect to 8 farms. The relation between retail prices, 
farm labor incomes, and family living costs is analyzed. Maintenance costs 
and the distribution of cash costs between groceries, clothing, household, and 
other accounts are shown. The labor demands on the housewife are brought 
out, and a comparison is made of this and certain other factors between a 
dty home and the rural homes under study. 

This investigation indicates that the cost of family living on the farm is 
less directly influenced by the farmer^ labor income than by retail price trends. 
Cash cost Items of living expense made up 61.7 per cent of the total living cost. 
.Products furnished by the farm constituted about one-fifth of the family living 
and the use of the house 16.58 per cent. 

The housewife on the farm worked an average of 11.32 hours per day the 
year round as compared with 9.64 hours for the farmer. Her week day was 
12.09 hours and her Sunday 7.7 hours spent in household duties. She gave 
8.17 hours to maintenance, constating largdy of meals and the care of the 
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bouse, and 8.16 hours to production in the way of aewhig and caring for the 
poultry, garden, and dairy. She is said to hate given nearly 2 hours per day 
to outdoor labor, principally In the months of May and June. The city house¬ 
wife gave much less time to meals, about the same time to the care of the 
house, sewing, gardening, marketing, and personal affairs, and more time to 
the care of her children and recreation. 

The cost of living in rural communities in Sweden in. 1920, G. Hues 
ET AL. (Lemadakostnadema pd Landalypden i Bveripe vid dr 1B20. Btookholm: 
K* BodaUtyreUen, 192S, pp. Jf4d+71).—Tabulations giving the principal com¬ 
modities for which wages were expended, comparing the quantities different 
foods consumed and the amounts spent on clothing by the different 
classes of agricultural workers; the receipts and expenses of laborers, tenants, 
and others; and the prices paid for specific food commodities in different sec¬ 
tions of the country are drawn up here and the returns discussed. 

Crops and Markets [June, 1924] {V, B, Dept. Agr., Crops and Markets, 
1 (im)f ^os. 28, pp. S58-^S68; 21 pp. 369-884; 25, pp. 885’-490, fig. 1; 2B, 
pp, The usual abstracts of current weekly market Information, 

notes on the position in the market of important classes of crops and livestock, 
tabulated weekly receipts and prices wdth summaries and comparisons, brief 
notes on foreign crops and markets, and miscellaneous brief special articles are 
presented in these numbers^ 

Monthly Supplement to Crops and Markets [June, 1924] (U. 8. Dept. 
Agr.f Crops and Markets, 1 (1924) t Sup. 6, pp. 169-208, figs. 5). —Several spe¬ 
cial reports are presented in this number, summarissing a large number of 
reports from farmers in regard to the cost of producing field crdt>s, 1923, and 
reporting the gross value of many crops per acre as showing the most severe 
effects of the deflation period in 1921 and the partial recovery in 1922, also the 
sale prices of purebred animals in 1922 and 1928 and the production of manu¬ 
factured dairy products in 1923 by months and by States. The apple market 
season of 1928 is described. In addition this number offers current and com¬ 
parative estimates of c^p condition on June 1, the usual estimates of acreage 
and production of specified crops, farm prices, cold-storage holdings, the re¬ 
ceipts and disposition of livestock and meat in April and May, carload ship¬ 
ments of fruits and vegetables, grain receipts, and miscellaneous notes. 

A contribution to the study of our production and commerce, J. Aoui- 
isaiA (Contriliuoidn al Esiudio de Nuestra Producoidn y Cotnercio. Barcelona: 
Cdmara Ofidal de Industria, 1928, pp. [8], pis. 8). —Graphs are presented with 
interpretative notes setting forth the total imports and exports of Spain, the 
trade in raw materials, manufactured goods, and foodstuffs, and agricultural 
products exported from 1882 to 1921; also the production, value, and average 
prices of various commodities from 1891 to 1921 and the wine production in 
France compared with the exports of wine from Spain from 1882 to 1921, 
ineludve. f 

The production of cereals in France [trans. title], E. Patxn (Jicon. Frang,, 
52 (1924), I, ^ 0 . 21, pp. djd-d^).-*Statistics published by the French Ministry 
of Agriculture comparing the area sown# May 1, 1928 and 1924, are briefly 
reviewed, as are also data covering the production of grains through a number 
of years. 

[Agrioaltiiriil statisttes of Bririsfa Ini^a, 19l.l.<«*12 to A92t9-dlll (BfHI. 
India Statis, Abs^ SO (1912-^1921)f pp. $40-857). present statistics 
later years, continuing those preriouily noted <B. B« lt.i 4B, p. 894)« 
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Effectiveness of vocational effa€|,ation in agricultaret C. E. Myiebs {Fed* 
Bd. Vocat Ed. Bui 82 (1928), pp. V4-63, fig&: ii).—A r^ort is made upon 
data collected in 1921 from 722 schools in 35 States in an effort to learn what 
occupations were followed by students who had received vocational instruction 
in agriculture, and other relevant facts. 

Previous to 1918 very few students had left school with training in voca¬ 
tional agriculture. By 1918, 28 of the 35 States participating in this study 
were sending out students Instructed in vocational agriculture, and in 1920 and 
1921 all 35 States were doing so. Of 8,840 individuals reported out of school 
with one or more years of vocational instruction in agriculture, 4,488 were 
reported as now farming, 48.3 per cent of whom were reported as partners, 
29.4 as laborers, 9.5 as owners, 7.2 as renters, and 5.0 per cent as managers. 
Of the 15 per cent now in o<‘cupations other than farming, teachers and clerks 
led the list, but practically all of the teachers are rural teachers. The miscel¬ 
laneous factors affecting the farming status of former students of vocational 
agriculture are discussed in considerable detail, and tendencies in the develop¬ 
ment of vocational instruction in agriculture are pointed out. 

Data from 271 rural high schools in the State of New York representing over 
2,350 high school graduates who had not studied vocational agriculture are 
cited to the effect that only 3.0 per cent of the number are now engaged in 
farming. In the same survey it was found that 45.2 per cent of the graduates 
from the vocational courses in agriculture are now farming. Similar informa¬ 
tion from 23 communities in Pennsylvania where vocational agriculture is 
taught is also noted, and the conclusion is drawn that if farmers with a sec¬ 
ondary education are to be secured to man the farms the rural secondary 
schools must offer vocational Instruction in agriculture. 

Detailed statistical material is given in the appendix. 

Essentials of the new agricnltnre, H. J. Waters (Boeton and London: 
Ginn d Co,, 1924, pp, vni-\'549, pU, 6, figs, 357).—^This text has been pre¬ 
pared with the purpose in mind of teaching the student the opportunities in 
farming and giving him an understanding of the forces with which he must 
deal to be successful in the management of the soil and in the growing of 
crops and livestock. Of the 37 chapters, 15 deal with crops,, 8 with farm ani¬ 
mals, and the remaining 14 with management and economic questions and with 
such special topics as potatoes, the fruit crop, and the home garden. 

A textbook of general botany, G. M. Smith et al. (New York: Macmillan 
Co,, 1924i pp. X+409, pU. 6, figs, 822),—A textbook for the teadiing of ele¬ 
mentary botany is presented by members of the faculty of the University of 
Wisconsin. The subject matter is arranged for a continuous year's course, 
but suggestions are made for omitting certain chapters and portions of chap¬ 
ters in case it is necessary to offer a briefer course. 

Outline for study of lumber operations, N. C. Brown (N, Y, State Col, 
Foreatrp, Syracuse Vniv„ Ciro, 40 (19tS), pp, 33).—A logging study outline 
occupies about 12 pages of this pubUcfition. Some practical suggestions cover¬ 
ing the form of reports^ shop practice, and saw fitting are drawn up, end tables 
for lumber computations are given. 

Beport of committee on markeUng education, A. Leitch (Sci. Apr., 4 
(19i4)i No. if, pp. 880, 35i).—The field to be covered in marketing courses is 
briefiy dealt wi^ here. It is hidd that marketing education must give an un¬ 
derstanding of the mechanism of assembling, storing,** processing, packaging, 
financing, and the ultimate distribution of specific commodities, as wdl as the 
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ways and means of improving the present marketing system by standardiza* 
tiOBi uniformity of rate of supply and of quality. It must include also a con¬ 
sideration of the science and art of cooperation. An appreciation of the prin¬ 
ciples underlying contracts, credit, competition, monopoly, legal restrictions, 
property rights, and the theory of value and price is necessary. To this end 
courses in political economy or economic theory should be basic courses to 
marketing rather than cultural and general. 

An educational effort at an agricultural show, A. Allskbbook (Jour. Jlfin. 
Agr. lot Britlt SI (1924), No. 2, pp. jrdl-Idd).--An account is given of the 
provision made to have children from schools in the neighborhood of «Malverii, 
England, attend a local agricultural show as an experiment in education. 

SchooKcommunIty fairs, J. T. Wheeleb (Oa. Apr. Col. But 295 (1924), 
pp. 46, ftps. 26 ).—Constructive suggestions are given for successfully organ¬ 
izing and carrying out a school community fair in rural districts. The text is 
abundantly illustrated. 

MISCELLA17E0US. 

The Bureau of Animal Industry of the United States Department of 
Agriculture: Its establishment, achievements, and chrrent activities, 
U, G. Houck (Washington: Author. 1924, PP- XVIlI-^390, figs. 5 ).—^This his¬ 
torical account is discussed editorially on page 601. 

The Thirty-sixth Annual Report of the Colorado Agricultural Experi¬ 
ment Station for the Year 1923, C. P. Oilt.ette et al. (Colorado 8ta, Hpt. 
192S, pp. 40 ).—This contains the organization list, a financial statement for 
the fiscal year ended .Tune 30, 1923, a report of the director on thfe work of the 
station, and departmental reports. The experimental work reported is for 
the most part abstracted elsewhere in this issue. 

Biennial Reports of the [Connecticut] Storrs Agricultural Experiment 
Station [1920—1023], E. H. Jenkins bt al. (Connecticut Storrs 8ta. Bien. 
Rpts. 1920-1923, pp. XIIIA~S2S, figs. 19). —^Thi.s contains the organization list, 
a financial statement for the fiscal years ended June 80, 1920, 1921, 1922, and 
1923, a report of the director, and reprints of Bulletins 105-115, previously 
noted. 

Report of Northeast Demonstration Farm and Blxperiment Station, 
Duluth, 1922 and 1923, M. J. Thompson (Minnesota 8ta., Duluth 8ub8ta. 
Rpt 1922-1923, pp. 36, figs. P).—The experimental work reported is for the 
most part abstracted elsewhere in this issue. 

Forty-third Annual Report of the New Jersey State Agricultural Ex¬ 
periment Station and the Thirty-fifth Annual Report of the New Jersey 
Agricultural College Experiment Station for the year ending June 30, 
1922, J. G. Lipmaw et al. (Neto Jersey Stas. Rpt 1922, pp. XXIX+600, pis. 
38, figs. 27).—This contains the organization list, a financial statement for the 
fiscal year end^ June 80,1922, a report of the director on the work and pub¬ 
lication of the year, and departmental reports, the experimental features of 
which, not previously reported, hre for the most part abstracted elsewhere 
in this issue. An extensive report of the division of extension in agriculture 
and home economics, ecmtainiag considerable data pertaining to demonstra¬ 
tion work, is also Included (pp* 195-277). 

Bi-monthly Balletiu (ojf the Western Washington Station, July, 1924] 
(Western Washington 8ta. Binto. BiU. 12 (1924)* No. 2, pp. A2. 9).— 
In addition to article abstracted elsewhere in this issue, this number contains 




NOTES. 


California Universitjr and Station.—O. B. Hutchison, director of the Davi» 
branch of the College of Agriculture, has resigned to take up work with the 
International Education Board, joining Dean Mann of Cornell University In 
Rome during October. His ultimate headquarters are expected to be in Paris. 

Robert W. Hodgson, farm adviser of Los Angeles County, has been appointed 
associate professor in the division of subtropical horticulture. 

Connecticut Stations.—A laboratory for soil investigations is being equipped 
at the State Station, a greenhouse being included. Willis R. Hunt has been 
appointed graduate assistant in botany to give special attention to diseases of 
vegetable crops. 

A greenhouse is under construction at the Tobacco Substation at Windsor. 

At the Storrs Station a new wing is being added to the dairy barn. This 
will provide space for 50 head of cattle and will be used chiefly in an attempt 
to build up tlie abortion-free herd ns a part of the investigations in infectious 
abortion. Dr. J. G. McAlpine has been appointed assistant in the department 
of animal diseases and Dr. Walter I^andauer graduate assistant in research in 
poultry genetics. 

Idaho University.—Hobart Beresford lias been appointed instructor in agri¬ 
cultural engineering. 

Massachusetts College and Station.—The Goessmann Chemical Laboratory 
was dedicated October 3, the speakers including Dr. J. B. Lindsey of the 
department of chemistry; Dr. C. A. Browne, chief of the U. S. D. A. Bureau 
of Chemistry; and Dr. T. M. Carpenter of the Nutrition Research Laboratory 
of the Carnegie Institution. The laboratory is a S-story brick structure, 105 
ft in length, and costing about $300,000. 

The station department of plant and animal chemistry has changed Its 
quarters to the new laboratory, thus obtaining greatly increased and improved 
facilities. The old station laboratory will continue to be used, partly for 
control work on feeds and fertilizers and partly for the conduct of routine 
analytical work in association with the various research projects of the station. 

Oliver S. Flint, for the past five years engaged in the campaign for the 
elimlnatioii of bacillary white diarrhea in poultry, has resigned to enter the 
service of the Massachusetts Certified Poultry Association. This association 
will work very closely with the station in an endeavor to develop centers for 
disease-free breeding flocks from which day-old chicks .and hatching stock 
may be sent to commercial poultry farms of the State. Miss Hazel Parker, 
analyst in poultry disease elimination work, has also resigned. 

The Market Garden Field Station, work at which was initiated in 1918 at 
North Lexington, has been moved to the farm in Waltham given to the col¬ 
lege under the will of the late Miss Cornelia Warren. This station will be 
the center for research in vegetable production and likewise for extension 
work in the same subject. 

The enterhig class of the college uuml)ers about increase 

over the previous year. 
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Dr. J. F. Novitski, professor of rural sociology, has been appointed head 
of the new department of rural education at the Oshkosh (Wis.) State Normal 
School. 

Roland H. Verbeck has been appointed director of short courses vice John 
Phelan, whose resignation has been previously noted. Other appointments 
include Dr. J. W. Patton as assistant professor of poultry husbandry, W. P. 
Jones as instructor in agronomy, and Dr. J. B. Nelson as instructor in micro¬ 
biology. F. B. CJole has resigned as extension specialist in pomology. 

Minnesota University and Station.—Investigations have just been initiated 
by the division of agronomy and farm management in cooperation ^ith the 
hay, grain, and seeds division of the U. S. D. A. Bureau of Agricultural Eco¬ 
nomics and the State Railway and Warehouse Commission in the growing 
of wild hay with a view to giving a basis for the establishment of market 
grades. F. H. Steinmetz has been appointed special investigator on this 
problem and will spend some time in studying the species and varieties of 
grasses found in the wild hay meadow's of the State. A sorting laboratory 
will he established at University Farm, where samples of hay may be studied 
when cured. 

Dr. H. H. Knight, assistant professor of entomology and assistant in para¬ 
sitology, has accepted an appointment as assistant professor of entomology 
at the Iowa College. W. B. Combs, professor of dairy husbandry in the Penn¬ 
sylvania College and Station, has been appointed assistant professor of dairy 
husbandry and in charge of dairy products, vice J. R. Kelthley. 

Mtssissippi OoUege and Station.—^A number of readjustments of college and 
station duties have become effective. J. C. C. Price, associate professor of 
horticulture and station horticulturist, wdll henceforth devote his entire atten¬ 
tion to station work. George S. Templeton, head of the animal husbandry de¬ 
partment of the station, will also serve as head of this department of the 
college. C. J. Goodell, associate professor of agricultural economics and assist¬ 
ant agricultural economist, has been appointed associate professor of animal 
husbandry. Earle P. Brintnall, associate dairy husbandman, is no longer con¬ 
nected with the station. 

Missouri University and Station.—D. H. Nelson has resigned as instructor 
in dairy husbandry to accept a position at the University of California. 
Richard J. Kuhns has been apiminted assistant in dairy manufactures and 
E. C. Elting and 0. W. Weber assistants in dairy husbandry. S. F. Russell 
has been appointed extension assistant professor of animal husbandry. 

New Bbinipalilre Station.—^A study of food production and consumption in 
Cheshire County is being initiated in cooperation with the U. S. D. A. Bureau 
of Agricultural Economics. This county is centrally located for New England 
as a whole, and is peculiarly favorable for study since comparatively little 
of tile Imported food is reshipped to other sections. The study is the drst 
of Its kind made^in New England. 

Eight a.ddltional sheep from the experimental flock of the late Dr. Alexander 
Graham Bell have been presented by his estate to the station. This makes 
a total of 14 of the Bell sheep now at Durham. They are the product of 80 
years’ work on the part of Doctor Bell to produce she^ of an unusually pro- 
liflc strain and with four to six functional nipples instead of two. The animals 
will be used in the Adams Fund sheep breeding project, under which different 
breeds have been crossed with a view to determining the closeness with whidi 
the characters of hybri ds are fixed. 

;Dr* H. R. Kri|)|||||^^ has resigned to accept a position as biochemist 
at the Boyce ThonHIIlIPbtltute, Yonkers, N. Y. 
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New Hexloo College end Station.—^The horticultural tarm has been en> 
larged by the 'purchase of an adjoining tract of 11 acres. The increased facili¬ 
ties are to be used principally for experimental work with |)eaches, canta- 
loui>s, onions, and small fruits. 

R. F. Crawford, assistant professor of biology, has been appointed professor 
of biology vice Cr. Robert Mlddlebrook, resigned. Paul M. Gilmer, Ph. D., has 
been appointed assistant biologist, beginning September 1. 

J. L. Lantow resumed his duties as professor of animal husbandry July 1 
after a year’s leave of absence at the University of Illinois. H. V. Jordan 
has been appointed assistant professor of agronomy vice C. B. Craig, resigned, 
effective Septeml>er 1. A. J. Pinckney has been appointed assistant chemist, 
effective September 1, vice H. L. Wilkins, resigned. 

Cornell University and Station.—^W. M. Wilson, M. D., head of the depart¬ 
ment of meteorology, and T. J. Mclnerney, assistant professor of dairy hus¬ 
bandry, have been granted sabbatical leave for the first semester. Everett F. 
Phillips, Ph. D., of the U. S. D. A. Bureau of Entomology, has been appointed 
professor of apiculture, and Ivan C. Hall, Ph. D., professor of bacteriology in 
the department of dairy industry. 

J. Nelson Spaeth has been appointed research assistant in forestry, begin¬ 
ning September 27. It is expected that he will conduct growth studies of the 
different woods in various localities and develop a series of sample plats. 

Ohio State University and Station.—Director'H. C. liamsower of the ex¬ 
tension service of the university has been granted a year’s leave of absence 
for graduate work at Harvard University in modern educational methods and 
their application to extension teaching. Dean Alfred Vivian will be in charge 
of extension work during his absence. 

Joseph F. Barker, professor of agricultural chemistry and soils and extension 
specialist from 1017 to 1920, died August 25 at the age of 39 years. 

In the station, R. C. Thomas, associate in plant pathology, G. H. Hunt, 
assistant in animal nutrition, and L. D. Baver, assistant in soils, have been 
granted leave of absence for graduate work at the university. 

lElhode Island Station.—Robert D. Jones, assistant chemist, has resigned to 
accept a position in the Iowa College. 

Washington Station.—The station divisions of entomology and chemistry 
have been studying oil sprays in a joint Adams Fund project during the imst 
year and have worked out a simple method of making a miscible oil. The 
preparation, which in the tests has been termed the W. S. C. spray oil, is an oil 
solution which is ready for use merely upon mixing the oil with the emulsifier. 
It is a cold mix oil involving no boiling, expensive equipment, nor pumping 
or churning of the stock, and it is claimed that it can be made much more 
cheaply than any oil spray now on the market. A bulletin describing the oil 
is now in press. 

In 1918, 168 F« families of Turkey X Florence wheat were produced at the 
station under conditions favoring maximum infection to bunt. Of these 72 
families showed no trace of the disease at harvest time while the remaining 
families varied from a trace to 86 per cent of bunted heads. Selections were 
made from the most promising of the immune families and continued from 
year to year. The selection that has shown immunity combined with the 
largest number of other desirable characteristics from the F* to F» generation 
has been named Ridit In yield and quality it is considered as good as the 
best winter wheats, and it has therefore been increas ed an d sold to farmers. 
In 1224, 120 farmers received lots of 2 bu. each, aii|||||||||||||| have been dis¬ 
tributed in larger amounts to about 25 others. Altogcl|HPIs estimated that 
there are now between 800 and 1,000 bu. in existence, and at the present rate 
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of increase it is thought there should! he enough seed to sufg^ly all demands 
by the hanrest season of 1926. 

Wisconsin UniTmrsitf and Station*—^The main entrance to the agricultural 
college campus has been regraded and embellished, completing the Quadrangle 
which constitutes the main approach to Agricultural Hall. This quadrangle 
has been named the Henry Quadrangle. 

To meet the demand for a suitable machine to test the pulling power of 
horses, as well as their willingness to exert themselves and the ability of the 
driver in handling his team, a horse dynamometer has been constructed by 
the agricultural engineering department The device consists of g running 
gear to which the mechanism for providing the constant load is attached. 
The team is hitched to the machine in the ordinary way, and as it starts to 
pull weights are raised and a valve in a rotary force pump opens, allowing 
the machine to move forward. The balance is maintained between the weights 
and the pump so that the same pull is required to keep the machine in mo¬ 
tion as it took to start it. The draft remains the same regardless of the type 
of road or grade, and it may be set at any pull desired. 

Wyoming University and Station.—E. It. Schierz, Ph. D., has been relieved 
of his duties as assistant research chemist in the station in order to devote 
full time to Instruction In chemistry in the university. 

Additional Funds for Agricultural Hducation and Besearch in Great 
Britain.—^An additional graht of £600,000 to the Development Fund has been 
arranged. Payments are to be made as required, and it is expected will be 
spread over the next five years. Among the projects contemplated with the 
new funds are the extension of foot-and-mouth disease research f the strength¬ 
ening of the investigations in rural economics, veterinary education, and re¬ 
search; soil surveys; vegetable testing; the provision of additional advisory 
officers and the stationing of milk analysts at each of the agricultural col¬ 
leges; and the development of the National Institute of Agricultural Botany. 

Haitian Experiment Station.—^According to a letter recently received from 
B. O. Fippln, director of this station since June 1, a tract of about 200 acres 
near Port-au-Prince is being cleared for development as an experimental farm 
and instructional headquarters. The soil is a typical dark alluvium, rang¬ 
ing from silt to heavy clay and on tlie whole quite uniform. The primary 
problem Is that of water supply, recourse to pumping from 30- to 46-foot depths 
being necessary. Another handicap to rapid progress is the small size of 
parcels of land and the confused state of land titles. 

Plans are being drawn for a main administration and laboratory building 
and a set of farm buildings, and it is expected that construction will be begun 
very shortly. 

Philippine Ck>llege of Agricultare.—The first Laguna provincial fair was 
h^d on the college campus in May. The college exhibits were quite extensive 
and attracted imuch attention. The departments of botany, agronomy, po¬ 
mology, plant pathology, rural economics, animal husbandry, entomology, rural 
engineering, veterinary medidne, and forestry were all represented by illustm<* 
tlve material. The college buildings and grounds were also open for inspec¬ 
tion, and in spite of unfavorable weather conditions the occasion smrved to 
bring the worir of the institution quite prominently before the people of the 
region. 

HicpertmeAtal work in 6iitd« India*—In antldpatioii of the prospective irrl^ 
gatlmi of a large aary ge from the Lloyd Barrage at S^ckur in abmit six years, 
preparations ^ utilize this wato to the best advantage 

IhJroui^ the imm^ppil^mim^ of experimeutal work along linsa sug¬ 
gested by the direetor of ^Iculture of the Pomhay Presidency* Three matit 
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8tattoQ9 are being planned, one of which is an extension of one already lo¬ 
cated at Xjarkana on the right bank of the Indus River on the Quetta division 
of the North Western Railway. A ffecond station is contemplated on the left 
bank of the Indus, probably at Sakrand near Nawabshah, a site on the Lahore 
division of the North Western Railway. The third station has not been 
definitely located, but it is expected that it will serve the districts south of 
Sakrand and east of Hyderabad. 

About 400 acres are expected to be required for the three stations at a 
cost of about $17,800 and with an estimated total outlay, including buildings 
and equipment, of about $250,000. Numerous substations are also contem¬ 
plated. 

Among the special lines of work which it is hoped to undertake are studies 
of the duty of water and its most economical method of application, crop 
rotations, methods of guarding against alkali, and the relative desirability of 
cultivation by cattle and machinery. 

Work somewhat similar to that of the proposed stations is already being 
conducted on Ihe Government Wheat Farm at Jacobabad on the Upper Sind 
frontier. The purpose of this farm is to demonstrate cultural methods for 
wheat and the use of machinery. Motor tractors, drills, and machines for 
planting and grinding the grain are being demonstrated at present, and thresh¬ 
ing and reaping machines are expected in the near future. It is reported that 
the experiments show that the machinery Is far more economical In the long 
run than the old methods in spite of its cost and the cheapness of native labor. 

Plans are also under consideration for establishing an agricultural college 
in the region, probably at Nawabshah, as well as the development of extension 
work through agricultural exhibits, tours, and other means. 

Necrology.—^William D. Hurd, widely known as a leader in various phases 
of agricultural education, died at Washington, D. 0., August 22. Professor 
Hurd was born In Michigan December 19, 1875. He was graduated from the 
Michigan College in 1899 and received the master’s degree in 1908. He served 
as professor of horticulture in the School of Agriculture and Horticulture at 
BriarclUP Manor, N. Y., from 1901 to 1903, as professor of agriculture in the 
University of Maine from 1903 to 1906, as dean of the College of Agriculture 
in the same university from 1906 to 1909, and as the first director of extension 
in the Massachusetts College from 1909 to 1919. During the war he was ap¬ 
pointed a special assistant to the Secretary of Agriculture. Since 1919 he had 
been associated with the soil improvement committee of the National Fertiliaser 
Association, serving as director of this organization since 1920. He was a 
fellow of the American Association for the Advancement of Science and a 
member of numerous other scientific and educational bodies. 

Bernard H. Rawl, associated with the work in dairying of the U. S. Depart¬ 
ment of Agriculture from 1905 to 1921, much of this time as chief of the Dairy 
Division, and also assistant chief of the Bureau of Animal Industry from 1918 
to 1921, died at Berkeley, Calif., September 24 at the age of 48 years. He was 
a native of South Carolina, graduating from Clemson College in 1900 and 
serving there as instructor in animal husbandry and dairying from 1902 to 
1905. Since leaving the Department he had been engaged in commercial dairy 
work in California. Among his outstanding accomplishments with the Depart¬ 
ment were the development of dairying in the South in close cooperation with 
the States and the establishment of the dairy farm at BeltsviUe, Md., and the 
expmrimentai creamery at Grove City, Pa. 

Asaodatloti of Official Ageicultural Chemists.—-^ annual convention of 
this association was held October 20-22 at WashinlH^ C., and was of 
special interest as commemorating the fortieth anniversary of the founding 
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oi the association and tha aiglitletiii blrthdaj^ of its honorary lafeiiddant, H. W« 
Wilay. In recognition of these anniversaries, the presid^tlal address hy R. E« 
Doolittle on The Needs of Our Association dealt largely with the history of the 
association and its organisation, policies, and outlook, and that of the honorary 
president with the history of the teaching of chemistry In this country* par¬ 
ticularly the development of the laboratory method. In the absence of the 
Secretary of Agriculture, 0. A. Browne, Chief of the Bureau of Chemistry, 
U. S. D. A., spoke briefly at the general session, congratulating the association 
upon its achievements and particularly the work of its president in editing 
the Official Methods. « 

At the regular sessions the customary reports of the referees and associate 
referees were given, together with the following papers: The Effect of Tem¬ 
perature and Diminished Pressure on the Determination of Moisture in Feed¬ 
ing Stuffs, by L. E. Bopst, A. L. Fienner, and O. H. Beinmuth; Preliminary 
Notes on the Determination of Moisture, by 6. L. Bidwell and W. F, Sterling; 
The Determination of Available Nitrogen by the Official Neutral Permanga¬ 
nate Method as Used in Florida, by 6. Hart; Modihcation*of the Official 
Lindo-Oladding Method for Potash in Fertilizers, by C. M. Bible; Moisture in 
Crude Drugs, by J. F. Clevenger and B. O. Cai)en; Blo-assay of Drugs, by 
J, C. Munch; Melting Points, by J. F. Clevenger; and Methods of Analysis for 
Meat and Meat Products, by W. C. Powlck. 

Following the custom established the previous year, the committee on defini¬ 
tion of terms and interpretation of results of fertilizers met in open session 
before the presentation of its annual report, thus affording opportunity of 
exchange of opinions between members of the association and representatives 
of the fertilizer industries. 

The reports of the various committees were given at the final session. Of 
particular Interest was the announcement of R. W. Balcbm, chairman of the 
board of editors of the Journal, that the deficit of a number of years had been 
removed and that this publication is now self-supporting. B. E. Doolittle, 
Chairman of the committee on editing methods of analysis, reported that the 
revised edition of the Official Methods would be available by the end of Jan¬ 
uary, 1925. The committee on bibliography, appointed at the previous meet¬ 
ing to consider the question of the advisability of including a bibliography 
in the revision, recommended through its chairman, W. W. Skinner, that ar¬ 
rangements be made to publish in the Journal from time to time reviews on cer¬ 
tain subjects with complete bibliographies, but that no bibliography be included 
in the Official Methods. This motion was approved by the executive com¬ 
mittee and adopted by the association. W. F. Hand, chairman of a committee 
appointed to consider the advisability of studying methods for the analysis 
of paint, presented arguments in favor of enlarging the scope of the work 
of the association to this extent, and after considerable discussion it was 
voted that thd^ committee be continued for the purpose of a farther study of 
the question and that a conference to discuss the subject be held at the fol¬ 
lowing meeting. 

The officers of the assodAtion elected for the coming year are as follows: 
President, C. A. Browne; vice preddent, H. D. Haskins; seeretaryTtreasurert 
W. W. Skinner; additlmutl members of the execntive cominittee, W. W. Baa- 
fiSH and W. H. Maclntlre. 

In closing, resolutions #ere adopted on the death ^ four members of the 
a«|ociation, W. A. Withers, W. 0. Stubbs, B. W« Htlts^ and A. W. Ogdta, 
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The death on October 25 of Henry C. Wallace, seventh Secretary 
of Agriculture, will be deeply regretted by all who are interested 
in the betterment of American agriculture, and in special measure 
by those who are engaged in the development of agricultural educa* 
tion and research. It has stricken at his post an able executive, a 
conscientious counselor, and an earnest and sympathetic leader. Ter¬ 
minating somewhat unexpectedly a sickness of several weeks’ dura¬ 
tion, it brought abruptly to a close an efficient and dependable 
stewardship of the Federal Department of Agriculture, extending 
over nearly four years of unusual difficulty and responsibility. It 
has ended in his fifty-ninth year a life of faithful and honorable 
accomplishment and of seemingly large promise of useful achieve¬ 
ment for many years to come. 

The various stages of Secretary Wallace’s career are readily re¬ 
counted. Bom at Bock Island, Ill., on May 11, 1866, his boyhood 
was spent on a pioneer Iowa farm. When 19 years of age he en¬ 
tered the Iowa State College, but after two years was obliged to 
discontinue his course and spend the following five years in farming. 
Largely because of the advice of Dean W. A. Henry of Wisconsin, 
he then returned to college, completed his course in a single year, 
and for a time served as assistant professor of agriculture in charge 
of dairying, working directly under Prof. James Wilson, afterward 
Secretary of Agriculture for 16 years. In 1895 he joined with other 
members of his family in establidiing the agricultural journal later 
known as WaUaee^ Farmer. Upon the death of his father, Henry 
Wallabe, he became editor of this publication and directed its activi- 
ties until his appointm^t as Secretary of Agriculture in 1921. 

Although without previous experience in high public office, his 
training and experience was such as to render him unusually well 
qualified to understand TiUid 83 rmpathize with the viewpoint of 
Aioerican agriculture. In the words of Assistant jS«cretary Gore, 
wiu) became automaticftlly Acting Secretary of Agrioilture upon 
ids deai^ and sriise^entiiy was appointed his successor, "^ Secre- 
tiuy WaUabe of tbe American fermer in terms of a higher 
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fltandard of life, frolm standpoint of individual opportunity, 
education, and bumness prosperity. The tired bodies and acting 
limbs of those who endured the hardships and inoonvenienoes of 
life upon the farm were matters of deep concern to him. He was 
ever zealous in seeking to devise ways and means that would lighten 
the tasks of those who produced the food and raiment of the land, 
and to give to every fanner in this Nation the benefits of the dis¬ 
coveries of modem science and to enlarge the possibilities of un¬ 
explored fields for his upbuilding. He sought to open to every boy 
and girl on the farm a wider and more attractive opportunity for 
service to their country in the production of the necessities of life, 
and in a better equipped citizenship in its broadest sense.” 

His work as Secretary has been fittingly characterized by Presi¬ 
dent Coolidge as follows: “ Coming from private life to the post 
of Secretary of viniculture at a time in which its administration 
was surrounded by acute and unprecedented difficulties, he brought 
a particularly effective equipment of wisdom, industry, and execu¬ 
tive capacity. Through their unsparing application he achieved a 
splendid series of successes in behalf of the restoration and rehabili¬ 
tation of this supremely important national interest.- His work 
has won for him the unstinted confidence of all citizens, as his 
high character and appealing personal qualities gained for him the 
affection of all who enjoyed the privilege of intimacy with him.” 

Tabdng office as he did in the midst of what he himself termed 

the most severe agricultural depression we have ever experienced,” 
it was well-nigh inevitable that the new Secretary’s attention should 
have been directed immediately to the economic phases of agricul¬ 
ture. In a letter to the Association of Land-Grant Ciolleges at its 
1221 meeting, he expressed himself as bdieving tliat when the ex¬ 
isting period of severe stress had passed away there would be a new 
era in i^icultare in the United States, and one which would inresmt 
solution new problmns of vast importance. Although in the 
past the Department of Agriculture, the agricultural colleges and 
e^riment stations, the agricultural press, and indeed all of the 
agencies whitoh try to serve agriculture, had placed the greatest 
emfdiasis upon production and the improvement of production 
methods, he maintained that the time had come when there chmdd 
be equal emphatis upon economic questions, marketing, (be inteUi- 
gent adjustment of productiim to the needs of consumption, an im- 
j^yediystem ofcri^t adjusted to the peculiar needs of the farmed) 
imd similar ptofatems. As he put it, *^1 do not assan to sugg^ thet 
diould be any lesaeBiag in our efforts to increase pzptluctic^ 
especially to dieapen pn^tuction costs, bed t would add to ^SSjSS 
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eflorta equal stiuntion to what I maj call the busiiieas mda of agri- 
enlture.” 

One of his earliest onderti&ings was the reorganizatkMi of the 
work of the department pertaining to rural economics. 'Dus stop 
was instituted by the early appointment of an economic council and 
culminated in the formal consolidation on July 1, 1922, of the 
Bureau of Markets, the Bureau of Crop Estimates, and the Office of 
Farm Managemmit uid Farm Economics into the Bureau of Agri¬ 
cultural Economics. The work was further strmigthened by rela¬ 
tively large increases in appropriations and a corresponding expan¬ 
sion in the new bureau’s activities. 

The betoerment of conditions in the rural hottie was another move¬ 
ment in which he was greatly interested. He was largely instru¬ 
mental in the establishment of the Bureau of Home Economics as a 
distinctive organization and with a woman of technical training and 
broad experience at its head. Such an organization he believed to 
be greatly needed if the department was to meet adequately its re¬ 
sponsibilities for service to the women of rural communities and the 
Nation as a whole. 

The constantly widening sphere of the department’s work, and 
espedally the manifold adminiidrative and regulatory duties im¬ 
posed upon the Secretary of Agriculture by recent legislation, are 
rendering more and more difficult the intimate personal contact with 
individuals and details so characteristic in its earlier history. N<me 
the less, Secretary Wallace was keenly interested in the progress of 
the department and ^jmipathetic with its needs. One of the most 
important innovations of his term of office was the more complete 
coordination of its work through the appointment of directors of 
scientific, extension, and regulatory work. Another change in de¬ 
partmental policy of much interest from the standpoint of research 
was in the active encouragement of graduate work by the members 
of the department’s staff and the offering of courses for the benefit 
of emidoyees unable to leave Washington for advanced instmctimi. 

Hie was a stanch believer in the conservation of our national re¬ 
sources and in the efficacy of the Department of Agriculture as an 
agmugr fmr its practical accomplishment. He construed broadly the 
Add which the d^mtmeat should occupy and labored zealously for 
its upbuilding uid development as a means of promoting tiie gmi- 
eral^ wdfaxe# In so doing, however, while he jbdieved that every 
advanctooent of rural life was beneficial and strengthening to the 
ecNittlay as a whole, be was in no sense a mere &urmers’ advocate. 
As Secretory Gkne has said, he carried on the acti^ties of the de- 
partoaeat in a manner that nxA only fostered and promoted the in¬ 
tonate of the farmer but increased the confidence of all classes <d 
dtiieiia in the justice and high purposes of the Qovernment. 
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The sttitode of Sei^wtaiy Wallaoe, Hie first slununis of sn 
coltural college to occupy a Cabinet posiH<ni, toward the land-grairt 
institutions as a grov^ was notably oordiid and appreciative. In 
their councils he was an active and persistent advocate of the de¬ 
velopment of economic instruction as the outstanding need of the 
times. In his 1923 address to the Association of Land-Cirant Col¬ 
leges at Giicago he expressed the view that production, up(m which 
emfdiasis uud effort had been so laigely focused, is oxdy a part of 
successful agriculture. Under Hie conditions prevailing,* he be¬ 
lieved the adjustment of production to probable need, the marketing 
of the products, and a knowledge of economics in general and of 
economics as they particularly affect agriculture to be even more 
necessary than the knowledge of production itself, and Hie prepara- 
Hon of trained men to deal with these matters the outstanding duty 
of the colleges. 

Coupled with Hiis was a firm belief in the duty of these institu¬ 
tions, and of the department as well, to provide intelligent leader- 
Hiip. In the same Chicago address he declared that of late there 
had been a great confusion of tongues, with very few clear notes. 
I do not know,** he said, ‘^why the colleges of agriculture and 
the Department of Agriculture ^ould not take an intelligent inter¬ 
est in an economic condition of this sort, which affects such a large 
group of our farmers, and more than that, which affects our in¬ 
dustry, our commerce, and our labor. 1 do not know why the 
colleges of agriculture in Hieir instruction of the young people that 
come to Hiem, and the Department of Agriculture in its work, should 
not give the same attention to these largw economic problems that 
we now give to the problem of producHon. I think we should. 
I think if we are going to discharge our reeponsibility to the people 
of the United States and to the farmers of the United States we 
have got to make ourselves a part of agriculture.** 

That he regarded the staHons as copaiiners with the department 
in a vart naHenal enterprise of. rural betterment is further brought 
out in a passage from one of his early reports in which he discusses 
the authorizsHmi Congress of a directcHr of sdentific work for 
the d^Murtm&t. This action he regarded as very wise, because it 
would make it possiUe still fartbsr to coordinate the work of the 
various bureaus, a^ also to bring the scientific work of the depart¬ 
ment into dosm- relstibn with the scientific work being carried «m 
in the mcperiment statiicms of the different States, as well as to 
cooperate with vurkros other i^iencdes ^aged is rimilar at related 
Bnes of investi^tion. Sudi cooperation, he beHeved, irooUl nesult 
|S a weU^ national program of researdi, a larger and hatter 

dlraetad program than in the past, and a nhich hattdr aitilitatieis of 
'both'tiise'aadmoney.^' ' - vi-,. ;.i- 
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H« went <m to urge the need for strengthening the work of the 
stations by increased Federal appropriations, stating that it is of 
the utmost importance that the research service be so maintained 
as to adequately, meet the demands for information. How fully 
he visualized the fundamental importance of research may be indi¬ 
cated by his statement that the basic work of the department is 
that of research. “ For the first 40 years,” he declared, ^ its chief 
business was in this field. A staff of scientific specialists was built 
up who made studies of the soil, of plant cultural methods, of the 
breeding and feeding of animals, of plant and animal diseases—of 
efverything which had to do with crop and livestock production. 
It is this scientific research which contributes the material that little 
by little is crystallized into agricultural progress. ... It is im¬ 
possible to estimate the value of this research work. The money 
spent for it is capital invested by the Nation in building a permanent 
agriculture.” 

For these and many other reasons the death of Secretary Wallace 
will be widely mourned. A true friend of American agriculture m 
its broadest and fullest sense, he ably and effectively championed 
its cause in its hour of need and in so doing rendered great service 
to the Nation. 

Although much has been written and more has been said regarding 
the qualities and the spirit of research, the provision of formal in¬ 
struction in this field seems to have received comparatively little 
attention. Indeed it has sometimes been contended that this subject 
was outside the range of teaching, was governed by qualities purely 
individual, and that little relating to it could be imparted directly 
except as absorbed by contact and experience. For this reason, g^- 
eral interest attaches to the recent action of the Federal Bepartment 
of Agriculture, which is this fall including in the curriculum which 
it has provided since 1921 for its Washington employees a course on 
the nature and method of research. 

The course was arranged with full knowledge that it would be in 
the nature of an experiment, but in the bdief that it was one well 
worth the trying. In this step there was no expectation of produc¬ 
ing by pedagogic methods Pasteurs or Darwins in factory fashion. 
There was, however, a conviction that interest could be stimulated 
in ^e history, the aims and methods, and the fundamental principles 
of research which would be helpful in giving a more intimate con- 
eepiaon of that type of scientific activity ahd its r^uirements. 

As organized, a semester course occupying about 80 hours is being 
c^eced. It is under the immediate direction of Dr. E. W. of 
aim ofSce, who has been long and intimately associated with agri- 
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coltoFal ezperimeatatipn as carried on by the experinmt stidions 
and the department and has had unusual opportunity to observe the 
development of organised research in this counixy. The lecture 
method is being largely followed, and a feature of particular in- 
terest is the opportunity afforded for discussion of specific phases 
of research by investigators within and without the department who 
can speak with much authority on matters in thmr req)ective fields. 

Clonsiderable interest has been aroused in the course within the 
department, and its enrollment compares very &vorably with that 
in the various other specialized courses under way. The class is also 
quite representative, including both the younger generation and 
^ose of greater maturity and experience and with individuals from 
various branches of the department. 

Among the topics considered in the course are the qualities of 
sdence, the means by which it grows, and the classes of scientific 
effort; the method of science, the essentials of research, and prepara¬ 
tion for it; the formulation of scientific problems, the organization 
of research projects, methods and technique in different fields of 
inquiry, and the interpretation of data,; and the function of ad¬ 
ministration in research, the formulation of the research program, 
correlation, and cooperation. It was introduced by a lecture on the 
nature and source of knowledge, followed by otWs dealing with 
the method of science, the general principles pertaining to research, 
the history of the development of methods, examples of the approach 
to scientific problems, and other general aspects of the subject. 

An interesting period was devoted to the psychology of research, 
which in view of the fundamental relation of the individual in re¬ 
search is an important feature. Some of the essential attributes of 
the investigator were considered in other periods, the ^vironment 
of research as affecting the amount and character of the product and 
the qualities which give results authority. The gathering and han¬ 
dling of research data, their interpretation, and the publication of 
results naturally came in for attention. 

The nature and methods of research are being further illustrated 
by lectures in such special fields as chemistry, taxonomic biology, 
ecology, entoifioldgy, horticulture, nutrition, plant phynology, and 
other branches. Finally, the administration of research, its promo¬ 
tion by various means, organization within the unit, and coopera¬ 
tion as a means of presenting a better rounded or more effective 
t^tack will be coosidered. 

One of the prime obj^ts of the course has be^ to present emrtuh 
principles relating to research which apply throughout the field uf 
sriefiee, regardless of the parricidar subject, mi history and bibli- 
K^^raiphy as well as in chmnisti^ and a^mnm:^, ^ eBsential quaMtlas 
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of researdi, the motive whidi mspires it, the attitude of mind which 
controls it, and the qualifications in the individual which make for 
success, ikaphasis has been laid on the importance of determining 
the real nature of a problem, its conteut, and organizing <ni this 
blmis projects of limited range. In this connection distinction has 
been made between a problem, which may involve a field of con* 
siderable scope, and a project, which deals with a more definite and 
limited mattw, representing an aspect of a problem so specific and 
concise as to encourage concentration and promote definite contribu¬ 
tion within reasonable time. 

This distinction is important, for after all a single investigation 
rarely solves a problem, and contributions to that end are about all 
that separate undertakings can be expected to accomplish. View¬ 
ing research as a building process, the adding of one sound brick 
that fits into the structure and can be relied upon in sustaining the 
others is usually of more advantage than the accumulation of nm- 
terial less specific in character which remains for others to test and 
fit in place. 

The idea of concrete contributions to a general problem, the 
building of one scientific fact upon another and placing it in proper 
relationship, is the essence of progress in research. It implies clear 
thinking about the problem, the development of the plan or method 
on the basis of results secured as the work advances, and ‘‘sport¬ 
ing blood” which not only inspires persistence to go forward in 
spite of obstacles but gives courage to change a line of attack when 
it is not shedding new light. 

Naturally it is realized that initiative m research can not be re¬ 
duced to a set of rules; if it were, it would result mainly in routine. 
The qualities of the individual ultimately determine the character 
of the undertaking. Certain of these qualities admittedly can not 
be engrafted where no trace of them exists, but they may be aroused, 
stimulated, and guided where latent. As an eminent biologist has 
pointed out, about two-fifths of the greatness of a man is bom in 
him and three-fifths made. This leaves much for training and 
environment. 

Under present conditions, specialization often begins at an early 
stage, before any considerable breadth of view has been acquired 
in regard to scientific research in general or the writings on the sub- 
je.^ Such a view, either in student days or later, is obtained more 
or less incidentally rather than through a systematic survey whidi 
stimulates broader interest. The result is sometimes apparent in 
(he manner of thinking about' problems in agriculture and the 
standards workers set for themselves. Under sudi circumstances, 
a course such as has been outlined may prove very helpful. 
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A Eftatement in the October i^ue of the Beeord regardii^ the es* 
tf^luhment of the U. S. Bange Livestock Experim^t Station in 
Montana is an illostration of the error which may inadvertently 
creep in when reference is made to matters of priority. In this 
case, the attempt to call attention to an evidently important addi¬ 
tion to the facilities for investigatimi in a special line led to a 
temporary oversight of similar work by other institutions. 

The State of Texas, in particular, deserves much credit for its 
foresight in inaugurating on a generous scale in 1915 a sthtion for 
studying problems of the range. That station has dealt with 
cattle, sheep, and goats, and has extended its studies to the breed- 
ing, production, and diseases of range stock, as well as problems of 
range management and utilization. It is serving a useful purpose, 
and already has demonstrated that this, no less than the more in¬ 
tensive types of agriculture, is susceptible of assistance in innumer¬ 
able ways through carefully conducted investigation. It is an¬ 
other evidence of the fact tW the whole range of agriculture, as 
represented in different parts of this country, is rapidly coming 
under the beneficial influence of research. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AOBICirLITIEAL OHEMISTBT—AOEOTECHNT. 

Cliemi8twy« inorganic and organic^ 0. L. Bloxaic, rev. by A. Q. Bloxaja 
and S. J. Lewis {London: J. d A, Churohilh 19tS, IL ed., pp. X+8S2, ftps. 
did).—This is the eleveath edition of the volume previously noted (B. S. E., SO. 
p.707). 

The glycerids of lard.—Analytical part, n, Synthetic part [trails. 
title]» G. Ambebgbb and A. Wiesbhahn {Ztsohr. Unterauch, Nahr» u. Oenusamthf 
46 (1966), No. 5, pp. S7d-«dd).—In the first part of this study of the glycerids of 
lard, the composition of lard is summarized as follows: The content of fatty 
adds is stearic add 7.8, palmitic add 82.2, and oleic add 00 per cent. These 
adds are found almost exdusively in mixed glycerids. The unsaturated glyce¬ 
rids consist of oleodistearin, melting point 42* 0.; oleopalmitostearin, melt¬ 
ing point 41**; palmitodiolein, which is a colorless oil at room temperature; 
and a trace of triolein. The estimated composition of lard as taken from 
analyses of BOmer and from the present study is paimitodistearin 3, stearodi- 
palmitin 2, oleodistearin 2, oleopalmitostearin 11, and palmitodiolein 82 per 
cent 

In the second part evidence is presented leading to the conclusion that the 
mixed glycerids noted above consist of /9-palmito-a-a-4istearin, /^-stearo-a-o- 
dipalmitin, o-oleo-a-Z^-distearin, a-palmito-a-/9-diolein, and /9-oleo-a-palmlto-«- 
stearin. 

Nature of the oil of soy bean miso, R, Kodama {Indus, and Engin. Chem.^ 
16 {1964), No. 6 p. 528).—The methods of preparing two kinds of miso, a soy 
bean paste made by fermentation with Kojl mold {AspergiUus oryzae), are 
outlined, and data are reported on the amount and composition of the oils 
obtained from both by ether extraction in a Soxhlet apparatus. Edo, or Tokyo, 
miso, prepared from equal parts of rice and soy beans, contained 4.85 per cent 
and Sanshu, or Haccho, miso prepared from soy beans alone 11.58 per cent 
of crude fat The constants of Edo miso oil, Sanshu miso oil, and ordinary 
soy bean oil are, respectively, as follows: Specific gravity 0.8471, 0.9460, and 
0.9287; add number 22.49, 77.68, and 2.07; saponification number 285A5, 211, 
and 189.21; iodin number 117.80, 131.9, and 139.56; Hehner number 98.53, 
97.96, wd WA &; and Beldiert-Heissl number 3.56, 7.46, and 0.27. 

The pecttns of celery root, of the tubercles of Staohys tuberlfera, uud 
of the rind of the bitter orange [trans. title], J. OHABFsuTncB {BuL Boe. 
Ohim. Biol., 6 {1964) f ^o. 2, pp. 142-156).—The author has applied to the 
pecttns of celery root, the tubercles of Japanese artichokes, and ihe rind of 
Mtt^ orange isolated by predpitation with addulated alcohol the method of 
and Ohiuiiehtier previoudy noted (E. S. B., 51, p. 6(^), and has demon- 
ilratid the pmmco of galactose in the hydrolysiB products in eadi case. 

extractl<Mi of pectin from the fruit rind of the ttme (Cttrua medlea 
adlda), V. Hasot {Bioohem. Jour., 18 {1964), No. 2, pp. 266-^96).—A prelimi- 
imiy study is reported of the behatlor of tiie pectic substances in tlm white 
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Hod of llmeo toward varloiui axtracthig agents under different heat treatments, 
as determined by a comparison of the caldnm^peetate obtained from measnred 
Tolnmes of the eitraets by the method of Oarrd and Haynes ^^SL CL E., 47, p. 
610). Data are also reported on the alcohol precipitate, viscosity, total solids, 
ash, and pH values of the various extracts. The extracting agents used were 
water: n/iO H0; 6N/b, o/2, n/ 20, and K/bOO qltric add; and n/2, n/ 10, o/bO, 
and R/7b KaOH. 

Water extracted considerable pectinogen, the amount depending upon the 
length of time of contact and the temperature. The reaction of the water ex¬ 
tracts was distinctly acid, values from pH b.2 to 48 being obtained. Dilute 
hydrochloric add at temperatures up to the boiling point extracted considerably 
more pectinogen than did water. Heating with dilute hydrochloric add in 
the autoclave caused considerable destruction of the pectinogen. 

In the experiments with dtric add, the amount extracted at 98^ G. appeared 
to vary directly with the H-ion concentration. With an acidity less than that 
r^resented by pH 2, the amount extracted varied directly with the temperature, 
a larger amount behig obtained in the autoclave than in open vessels at lower 
temperature. At higher acidity destruction of the pectinogen took place in the 
autodave. 

Because of the natural acidity of the water extract of pectin, treatment of 
the lime rind with dilute alkali ylelde(f extracts containing more or less 
pectinogen provided the final reaction was not alkaline. No alkaline extracts 
contained pectin. 

The amount of alcohol-predpitable matter contained in the^extrads was 
larger than the amount of caldum pectate obtained, except in the extracts with 
low pectinogen contents. The total solid matter amounted to more than both 
the calcium pectate and the alcohol predpitate, the difference bdng particularly 
marked in the extracts obtained in the autoclave. The viscosity of the extracts 
appeared to depend more upon the conditions of extraction than upon the 
pectinogen content ** If viscosity be considered as a measure of the degree of 
Indpient gelation, this observation is concordant with the experience of Jelly 
manufacturers who have found that the Jellying power of pectinogen solutions 
depends on the treatment to whidi the raw material is subjected.** 

A stiidly of the infiaence of the new snlfuivcoBtalning amino aeldi 
(Mueller) on the activity of pancreatiG amylase, M. L. Gainwxix (Jour. 
BM. Chem. SB (1924) t g, pp. The new sulfur-containing amino 

add isolated by Mueller (H. S. R., bl, p..lfi9) has been tested for its effect upon 
both the amylodastic or starch-splitting and the saccharogenlc or sugar-form¬ 
ing activity of pancreatic amylase by the methods previously employed in 
similar studies of other amino adds (B. S. R., 48, p. BOB). 

The new amino acid was found to resemble tryptophan and lysln in having 
no infiuence oi^ the stardi-eplitting activity of the ensym under the conditions 
of the experiment, and to resemlde all of the natural a-amino acids which have 
been tested in increasing the sugar-forming activity of the amylase. Attention 
Is called to previous work In whldi cystin under similar conditions was found 
to Increase the stareh-gpllttliig activity of the engym. It was impossible to test 
tbe influence of cystin on the sugar^ormlng action on account of its Interaction 
with Fehllng solution* 

These results are thought to fumUh further evidence that the new amino 
acM may be a naturally ooeurrlng substance, a primary product of proMn 
tnwdysiSi 

Pfvlew of aulytlesl ehemlstvir Itmm. title], A. IClino and A. X^asiUhini 

el IMut. tPurUih IB (im), Nos. i, pp. $0^4$; t, pp. mi^ 4 t. fios. 

1 
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^Ilkfs eoQii«tB 'of a brief general review of recent methods of qnaUtative and 
anantltatlve inorganie and orii^c analysts, followed by a critical review of 
recent literature on the use of membrane Alters in analysis, the rapid determi¬ 
nation of phoiphorlc add, the analysis of denatured alcohols, the determina¬ 
tion of H-ibn concentration, and alkallmetric and acidlmetric titrations. 

A laboratory sdrrer, O. B. Watbbs (Indus, and Engin. Chem., 16 (1924)f Ifo. 
5, p. 405, fiff. i).—The stirrer described, two types of which are illustrated, is 
run by compressed air and is thus of particular advantage in worki^ with 
volatile inAnmmable liquids through avoiding the use of an electric motor, 

A roiigluige sampler, W. L. Gaines (Indus, and Engin. Chem.^ 16 (1924), 
No. 4, pp. 986, 987, figs. A).—The sampler described, which has been designed for 
obtaining uniform samples of coarse feeding stuffs such as silage or hay, Is in 
prindple a modlAed cork borer on a large scale, operate electrically. 

An inexpensive fnmace for ashing food and excreta in porcelain cru¬ 
cibles, a J. Mabtin (Biochem, Jour., 18 (1924), No, 2, pp. 4f^42f» flg- i).— In 
the simple laboratory furnace described and illustrated, the ashing is carried 
on in a large porcelain crucible which is surrounded by a short length of 
asbestos due pipe 5 in. in diameter, in which are inserted three pieces of iron 
rod, forming a triangle on which the crucible rests. The crucible is protected 
from below by a diaphragm of metal supporting a ring of asbestos, and above 
by a disc of silica with a central hole. The source of heat is an ordinary rose 
burner, and the necessary oxygen for combustion is supplied by air passing from 
a Bunsen Alter pump through a silica tube inserted in the crudble from above. 

The alkalinity of the ash of food materials.—^11, Experimental founda¬ 
tions.—Simultaneous titration of a series of ash constituents [trans. title], 
B. Pfyl and W. Saicvub (Ztsehr. Untersuch. Nahr. u. Oenussmtl,, 46 (1928), No. 
5, pp. 241-276, fig, i).^ln this continuation of the investigation previously 
noted (E. S. B., 48, ^ 20b), certain improvements in the methods are described, 
and a simple volumetric procedure is outlined for the simultaneous determina¬ 
tion of alkalinity, phosphate, manganese, iron, aluminum, sine, lead, and boric 
acid. 

Measuring the potential alkalinity of irrigated soils, O. S. SoornEin 
(Jour, Wash. Acad. 8ci., 14 (1924), No. 9, pp. 192-194)----The principle of the 
method described is the replacement of a combined basic constituent of the soil 
(sodium) by another basic element (calcium) from a leaching solution. The 
technique is as follows: 

A 60*gm. sample of the soil to be tested, pulverized to pass a 2-mm. sieve and 
dried to constant weight at 105** 0., is placed in a cylindrical glass tube 1 in. 
in diameter and 6 in. in length. Each end of the tube is closed with a thin 
pliig of absorbent cotton and a perforated stopper, through which is insm^ted 
one arm of a small glass tube bent to a Y shape. The tube containing the soil 
is damped in a vertical position, and the tube leading from the top is connected 
with a 26A-ce. receiving Aask, which is stoppered with a cork having two per¬ 
forations, one for the connection with the soil tube and the other for the escape 
of tile air as it is r^laced by the incoming liquid. The tube leading from the 
bottom of the soA tube is connected with a Aask of ir/80 calcium chlorid solu¬ 
tion placed on a shelf about 3 ft above the apparatus. The Aow of this sohi- 
tton through the soil tube is controUed by a dudicock daced on the rubber 
connecting tdbe. The leadikig solution should be standardized to both ealdutn 
ahd t^hlorln end the percolate examined to total salts, calcium, magnesium, 
thteln, sulihates, the weak adds, carbonate, and hicarbohath. If a qualitative 
M shows the presence of nitrates in appre^ble qaantities, these should also 
be 
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In Interpreting the resnlts, It ig suggested that the method of reacting values 
described by Palmer (E. S. B., 25, p. SIS) be died. The potential alk a lin ity of 
the son, which is defined as ** the quantity of alkaline bases obtained in solution 
by leaching a sample of soil with a definite quantity of a standard solution of 
calcium chlorid,’’ may be determined by the difference between the reacting 
values of the earthy bases, calcium and magnesium, found in the percolate and 
the sum of the reacting values of the acids. 

Nesslerisation and avoidance of turbidity in nesslerised soluttonst O. 
Folin (Bioohem. Jour., 18 (1924)f 2, pp. 490, 491)* —^In this reply to the 
paper of Stanford (E. S. R., 51, p. 10) it is suggested that the dif^culties en¬ 
countered by him which required the addition of the reagent drop by drop 
indicate that the reagent had not been prepared suitably. 

The analysis of proteins, m, IV (Biochem. Jour., 18 (1924)^, PP* 

S12S28). —In continuation of the series at studies previously noted (E. S. R., 
51, p. 504) two papers are presented. 

III. Estimation of histidine and tyrosine hy bromination, R‘. H. A. PUmmer 
and H. Phillips (pp. 312-321).—A method is described for determining histidin 
in the phosphotungstic acid precipitate of the hexone bases by bromination 
according to the method of Plimmer and Eaves (E. S. R., 81, p. 807), tyrosin 
being determined simultaneously in the filtrate. In trial tests neither arginin 
nor lysin, both of which are also contained in the phosphotungstic precipitate, 
was found to absorb bromin under the conditions of the experiment, but cystin 
reacted with the bromate and bromin, probably by^ oxidation. The hydrolysis 
products of tryptophan, which are also capable of being absorbed by bromin, 
were found to be contained almost completely in the humin precipitated by 
lime, and these did not interfere with the reaction. Oyttln is thus the only 
amino acid likely to cause erroneous results, and thornibthod as described is 
suitable for all proteins which do not contain large amounts of cystin. 

The method is described in detail, and analyses are reported of gelatin to 
which known amounts of histidin and tyrosin were added, singly or together. 
For comparison corresponding results by the Van Slyke method are included. 

IV. Some analyses of gelatin, R. H. A. Plimmer and T. Shimamura (pp. 822- 
326).—The work reported in this paper consisted chiefly of a study of the 
accuracy of various methods of protein analysis as determined by analyses of 
gelatin. 

Seven analyses in duplicate were first made by the Van Slyke method, 
the first three being carried out on gelatin alone and the other four on gelatin 
with the addition of histidin and tryptophan. The data for amid nitrogen were 
in all but one case within the limits of experimental error and the values for 
arginin were on the whole very constant, but the figures for histidin and noUf 
amino nitrogeu were irregular. The authors conclude that ** on the whole the 
data by the Van Slyke method can not be looked upon as accurate, though 
they may give a good approximation. The irregularity may be connected with 
gelatin and may not be so great with other proteins, although great differences 
have also been found in their analyses. There is an indication that the error 
is in connection with the ifiiosphotungstate precipitate. Further work is con¬ 
firming this preliminary observation.'’ 

Histidin was estinmted in some of the solutions of hydrolysed gelatin hy 
the method of Weiss and Ssobolew, and tyrosin hy the Folin and Denis method. 
SM^ble results for histidin could not he obtained, the error appearing to be 
in connection with the xlho8{fiiotungatic predjdtate. In the tyrosin determi¬ 
nations a loss was found to occur b^rween the original solution and the solil* 
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tion after the removal of the humin nitrogen. By omitting the lime precipita¬ 
tion the figures for tyrosin approached the calculated quantities more closely. 

A study of the acid-soluble phosphoric acid in eggs, L. Pine (Disb,^ Co- 
lumhia Univ,, New York, 192S, pp. 2d) .—The content of acid-soluble phosphoric 
acid in whole eggs and in the yolk of eggs of all degrees of freshness, from 
one day old to those that were inedible, was determined by the Chapin and 
Powick method (B. S. R., 33, p. Ill), modified by changing the amount of 
hydrochloric acid to 1 cc. of concentrated acid in 200 cc. of water and de¬ 
creasing the time of extraction to one hour. Since the whole egg was found to 
lose and the yolk to gain moisture on standing, the results were calculated on 
a dry basis. 

The edible eggs, as judged by candling and physical examination out of 
the shell, content of acid-soluble phosphoric acid from 72 to 95.5 

mg. per 100 gm. on the dry basis for the whole eggs and from 89.7 to 122.9 
mg. for the yolks. The amount was found to increase as the eggs decomposed, 
the increase depending upon the degree of deterioration. 

A list of 13 references to the literature is appended. 

Hydrogen sulfide determination in bacterial cultures and in certain 
canned foods, B. J. B. Willey (Jour, Soc. Chem. Indus., 4S (1924), No. IS, pp. 
9 (1924), No. S, pp. 2S5-249, fig. 1). —rapid volumetric method of determining 
hydrogen sulphid is described, and data are reported on its use in determining 
the amount of hydrogen sulphid produced by various bacteria in peptone media 
and in testing canned food for the presence of hydrogen sulphid. In the 
process as described the hydrogen sulphid is liberated from the sample by aera¬ 
tion and passed through a standard iodin solution. The volatilized iodin is 
absorbed by passing through standard sodium thiosulphate and the hydrogen 
sulphid finally determined by titration. Aeration of the sample for 15 min¬ 
utes was found sufficient to recover from 99 to 100 per cent of hydrogen sulphid. 

It Is stated that ordinary bacterial decomposition products such as volatile 
fatty acids, phenols, indol, skatol, alcohol, and small amounts of ammonia do 
not affect the liberation of hydrogen sulphid from cultures or food suspensions. 
Under the conditions of the experiment no hydrogen sulphid was liberated from 
decomposed salmon or shrimp, but canned gooseberries which had been 
sprayed while' immatdre with lime sulphur spray contained large quantities 
of hydrogen sulphid. 

An apparatus for the accurate volumetric determination of tin in 
canned foods, E. J. B. Willey (Jour. Soc. Chem. Indus., 4$ (1924), No. IS, pp. 
70T-72T, fig. 1). —In the apparatus which is described and illustrated the 
usual volumetric method by reduction to stannous chlorid, with subsequent 
titration with iodin, is carried out under slight pressure and in an atmosphere 
of CO*. ** Back-oxidation thus being rendered practically impossible, the de¬ 
termination may be carried out upon a much smaller sample owing to the de¬ 
creased error factor, and by its use the author has obtained results agreeing 
very closely with those obtained gravimetrically from a larger sample.'* 

Contribution to the investigation of milk [trans. title], R. Schmitt 
(Milolm, Zentbl,, 6S (1924), No. 1, pp. 1-5). —^The spontaneous souring of milk 
is shown not to affect the results of the determination of the specific gravity 
of the serum to such an extent as to render valueless this determination as 
a means of detecting water in milk. 

A critical study of the value of the simplified molecular constant (0« M. 
SO [trans. title], 0. Porcheb (Ann. Falsif., 16 (192S), No. 171, pp. 16-47).— 
This discussion of the significance of the simplified molecular constant of 
Mathieu and Ferrd (E. 8. R,, 83, p. 208) for detecting added water in mUk Is 
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based on the experience of the author and on reported work of other investi- 
gators in the use of the method. Other constants are also discussed. The 
conclusion is drawn that the s'mpUfied molecular constant fails in two cases, 
(1) when sodium chlorid is added to milk after it has been diluted and (2) 
when milk is diluted with its own serum, but that otherwise it is of value, 
particularly in separating milks which are naturally weak from milks which 
have been watered. 

The influence of the speed of centrifuging on the Oerber methodi [trans. 
title], H. M. H0TBER6 (Ztschr. Fleisch u, Milchhyg., S4 (1924), No. IS, pp. 141 f 
142 ).—^The author states that in four different tests, involving about 100 de¬ 
terminations each, the fat content of milk as determined by the Gerber method 
was at least 0.1 per cent higher in from 9 to 12 per cent of the samples centri¬ 
fuged electrically than in the same samples separated in a hand centrifuge. 

Methods for the volumetric determination of chlorin in milk [trans. 
title], F. Zartunicky (Milcfiw. ZentU., 5S (1924), No. 2, pp. —Various 

methods for the volumetric determination of chlorin in milk are outlined 
briefly, and data are reported on a comparison of the method of Ruszny&k and 
Kellner (B. S. R., 48, p. 807) with other volumetric and various gravimetric 
methods. Attention is called to the wide variations in the chlorin content of 
milk of the same animal at different milkings and from the different quarters 
of the udder. 

Necessary conditions for testing with the reagent for vitamin 0, N. 
Bezssonofp (Biochem.. Jour., 18 (1924), No. 2, pp. 284-S86). —In this reply to 
the criticism of Kay and Zllva (B. S. R., 51, p. 209) that the author’s color 
test for vitamin C (E. S. R., 46, p. 608) is not specific, It is stated that the ap¬ 
parent discrepancy in results Is overcome by heating the liquid in a neutral 
or slightly acid medium in a water bath for from 5 to 10 minutes and cool¬ 
ing before making the test. Under these conditions it is stated that if vitamin 
G is present in the original substance the color is more intetise in the so¬ 
lution which has been heated than in a control sample not heated, while If 
the substance does not contain vitamin C, but gives the blue color in the cold, 
no color is given in the solution which has been heated. This is thought to 
indicate that the color reaction is given not by vitamn C itself, but by an un¬ 
stable radical which is split off from it on heating. It is noted further that 
the color reagent must be absolutely pure to obtain satisfactory results. 

The value of the Bezssonoff reaction as an indicator of the presence of 
vitamin C in the juice of sauerkraut [trans. title], P. B. Weogewood and 
F. L. Ford (Bui. Boo. Ohim. Biol, 6 1924), No. S, pp. 217-^19).—The authors 
report that the juice of sauerkraut, which gave an intense blue color with the 
Bezssonoff reagent, did not protect guinea pigs from scurvy in doses of from 
0.5 to 2 cc. dailjr. It is concluded that this reagent is not an infallible indicator 
for the present of vitamin 0. 

A complementary condition for the test of the reagent for vitamin 0 
[trans. title], N. Bezssonoff (Bui. Boo. Chim. Biol, 6 (1924), No. 3, pp. 
229^223 ).—In this reply tb the above paper the author emphasizes the condi¬ 
tions under which the test should be carried out, as given in the reply to Kay 
and Zilva noted above, and reports the results of a series of tests conducted 
with this reagent on freshly made sauerkraut and on the sample after standing 
tor a considerable time. A positive test was obtained at first, which gradually 
became weaker and finally negative. This is thought to indicate that freshly 
made sauerkraut contains some vitamin 0, which is gradually destroyed on 
standing. 
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The determliiatioii of pentosans In wood c<dlnlose, W. J. Powkll and H. 
Whittaker (Jcwr. Boo. Chem. Indus., 45 (1924), ^ 0 , 8, pp. 35 T, 5d!r).--The 
method described is based upon the quantitative reaction between furfural 
and bromln in dilute add solution in the proportion of 1 molecule of furfural 
with 4 atoms of bromin. The technique of the procedure is as follows: 

An amount of material weighing between 0.5 and 0.8 gm. is distilled with 
12 per cent hydrochloric add until the distillate gives no color with anilin 
acetate. The distillate is made up to 500 cc. with 12 per cent hydrochloric 
add, and 200 cc. is added to each of two bottles containing 25 cc. of standard, 
approximately n/10, sodium bromid-bromate solution, while to two other bot¬ 
tles containing the same amount of the standard bromid-bromate solution 
200 cc. of 12 per cent hydrochloric acid is added. The bottles are left in the 
dark for one hour, and, after the addition of 10 ca of 10 per cent potassium 
iodid solution, the liberated iodln is determined by titration with n/10 sodium 
thiosulphate. 

The chemical analysis of cotton, II-VI (Brit. Cotton Indus. Research 
Assoc.y Shirley Inst. Mem., 2 (1924), No. 32, pp. 383-394, figs. 2; 3 (1924), Nos. 
1, pp. 1-3, figs. 2; 2, pp. 7-19, figs. 2; 3, pp. 20-29, figs. 2; 4 , pp. 31-48, figs. 2 ).— 
In continuation of the investigation previously noted (E. S. R., 50, p. 413), 
five papers are presented. 

II. The determination of copper number, D. A. Clibbens and A. Geake.— 
Various methods at the present time in use for determining the copper number 
of cotton cellulose, which is defined as the weight of copper reduced by 100 
gm. of the sample from the cupric to the cuprous state under standardized con¬ 
ditions, are discussed, and a critical examination is reported of a method 
described by H. Braidy\ in which Fehling's solution is replaced by a solution 
of copper sulphate made alkaline by the addition of a mixture of sodium car¬ 
bonate and bicarbonate. The material to be examined is heated in tliis solu¬ 
tion for three hours in a boiling water bath, and the extent of reduction is 
determined by the use of iron alum and standard permanganate solution. The 
method is said to give low and constant copper numbers for pure cotton 
cellulose, to be very sensitive to slight modifications of the cotton by acids or 
oxidizing agents, and to yield results which can be duplicated accurately. 

III. Micro-analytical methods (or the examination of small quantities of 
waxes, in particular cotton wax, R. G. Fargher and L. Higginbotham.—Mi¬ 
cromethods are described for the determination of the saponification number, 
acid value, unsaponiflable matter, acetyl number, and iodln number of fats and 
waxes. Since only from. 0.1 to 0.2 gm. of the material is required for the 
method, the determinations can be made on from 100 to 300 gm. of raw cotton, 
sized yarn, or fabric, and from 400 to 500 gm. of bleached cloth. 

IV. The phosphorus content of cotton, A. Geake.—A rapid sedlmetric method 
for the determination of phosphorus in ashed samples of raw cotton is de¬ 
scribed, and the results are reported of the application of the method to cot¬ 
tons of different origin and prepared in various ways. 

The method consists in precipitating the phosphorus from a solution of the 
ashed cotton with strychnin phosphomolybdate, and comparing the volume of 
the precipitate with that of a known volume of standard phosphate solution 
under the same conditions. The method is said to give results accurate to 5 per 
cent with 0.06 mg. of phosphorus pentoxid, corresponding to about 0,12 gm. of 
American or 0.06 gm. of Egyptlon cotton. The average values obtained for a 
number of trade cottons are us follows: American 0.05 per cent PaOi, Sea 

*Eev. 040. Mat Color., 26 (1921), No. 291, pp. 86-42. 
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Island 0.07, Sakellarldls 0.12, EgH)tian other than Sak^aridis 0.00, and 
South American 0.07 per cent P*Of. 

On account of the lack of uniformity of the material in raw cotton direct 
from the bale, this method is not suitable for the determinaion of phosphorus 
in bale cotton, but is suitable through any stage of the manufacturing opera¬ 
tions subsequent to carding. 

V. The determination of nitrogen in cotton, B. P. Bidge.—^Nitrogen determi¬ 
nations are reported on a large number of samples of raw and bleached cotton. 
The Ejeldahl method, with mercury as catalyst, was used for the digestion In 
both cases. With raw cotton the nitrogen was finally determined by*titration 
in a mlcrotitratlon apparatus and with bleached cotton colorimetrlcally by the 
Folln method. 

The results obtained showed a variation in the nitrogen content of the differ¬ 
ent varieties of raw cotton, but the differences were not so marked as those 
observed in the phosphorus content. The nitrogen content of bleached cotton 
was low, and did not vary greatly with the variety of cotton or the nature of 
the bleaching process. It is concluded that the determination of nitrogen is 
of minor importance as a method for the control of cotton bleaching. 

VI. The determination of fat, wax, and resin, P. H. Clifford, L. Higginbotham, 
and R. G. Fargher.—“The use of organic solvents for the extraction and esti¬ 
mation of fat, wax, and resin in raw cotton and sized and bleached goods 
is discussed. The extractable matter is a complex mixture, and, Judging by 
the analytical characteristics of extracts obtained in various ways, no com¬ 
plete separation of the constituents is possible by solvent extraction. Hot 
chloroform appears to be the most inclusive solvent, whereas ether, benzene, 
and carbon tetrachlorid do not easily remove the resinous matter. It is recom¬ 
mended, therefore, that extraction with chloroform in a hot Soxhlet apparatus 
be taken as a measure of the fat, wax, and resin present, and extraction with 
carbon tetrachlorid in an ordinary Soxhlet apparatus as determining the fat 
and wax only.” 

The action of light on dyes applied to cotton fabrics,—summary of 
the literature, P. W. Cunliffe (Brit, Cotton Indus, Research Assoc,, Shirley 
Inst, Mem,, S (1^24), No, 8 pp, 83-104)» —^This is an extensive review of the 
literature on the fading or dyed cotton fabrica A bibliography of 85 titles is 
appended. 

Varnishes and their components, R. S. Mobrell {London: Henry Frowde 
and Hodder <£• Stoughton, 1923, pp, XII+361, figs, ^5).—^In this summary of 
recent advances in the study of varnishes and their components, considerable 
attention is paid to the chemical composition of the components of varnishes 
and the changes which they undergo in the combinations in which they are 
used. Part 1 deals with the components of varnishes, including drying and 
semidrying oilSr vaniish resins, bituminous substances, and varnish solvents. 
Part 2 Includes the various types of oil varnishes, spirit varnishes, and insu¬ 
lating varnishes, with chapters on properties and defects of varnishes and 
drying oil and oil varnish analysis. Many references to the literature are 
given at the end of each chapter. 

Studies on ** moskoufyt [trans. title], A. I. Pxrold (Ann, UnUo, Stellenr 
hosch, 1 (1923), A, No, 1, pp, 18). —^In South Africa the term moskonfyt Is 
used for a grape sirup prepared from grape Juice by boiling in an open kettle 
over a direct fire. The resulting sirup, which is said to be of a dark brown 
oolor and pleasant taste, is used as a table sirup and in the sweetening of 
certain wines. The studies reported deal with the best methods of preparing 
and deacidifying the must, concentrating the sirup, and preventing crysta^ 
lization. 
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The best method of preserving the must is thought to be the use of sulfur 
dloxld in the proportion of 200 mg. per liter. For deacidiftcation from 8.5 
to 4 lbs. of calcium carbonate is added to every 100 gaL of must with an 
original total acidity of from 5 to 6 per cent. The sirup is boiled to 71* Brir. 

METEOBOLOaT. 

The periodicity of meteorological factors in relation to agricnltnre, 
F. Ebkdia (TntematL Rev. Bet. and Pract. Aqt. [Rome], n. «cr., 1 {192S), No. S, 
pp. 54S^60 ).—^The various studies which have been made on this subject are 
critically reviewed, with special reference to the basis they furnish for long¬ 
term forecasta 

The author states that he is “ skeptical as to the possibility of applying our 
knowledge of solar periods to any practical purposes.*’ He does not believe 
it possible to demonstrate “any periodicity of the meteorological characters 
of the different seasons.” It appears possible, however, on the basis of the 
facts demonstrated by many correlation studies “ to forecast seasonal vari¬ 
ations in rainfall, as well as in temperature. The system employed is radically 
different from the old method based essentially on statistical data, and rests 
upon a knowledge of the contemporaneous distribution of meteorological fac¬ 
tors over a large surface of the globe, for It has been ascertained that a com¬ 
pensation exists between the climatic variations of one region and those of 
somewhat distant parts of the world.” Thus an increase in the rainfall and 
rise in the temperature of one region is found to be contemporaneous with 
lower rainfall and temperature in another. 

A bibliography of 56 references to literature on the subject is given. 

A study of long range forecasting for California, based on an analysis 
of past rainy seasons, L. E. Blochman (BuL Amer. Met. Boc.^ 5 {1924), No. 
6 -7, pp. 100,^101). —^The following statements are quoted from the author’s 
abstract of a paper on this subject presented at the June meeting of the 
American Meteorological Society: 

“A study of seasonal forecasting is outlined on the theory that conditions 
form over the Pacific Ocean before the rainy season begins, and also during 
the opening months, that give high average seasonal probabilities. . . . 

“ The author asserts that when low pressure areas enter directly off the 
central to southern California coast in September or October tliere is a 90 per 
cent prol^abllity that tlie ensuing season will be an average to wet one. The 
lower down the coast the lows enter, the heavier will the precipitation be for 
southern California for the ensuing season.” 

Phenology and agriculture, R. Schabfbtteb {Intematl. Rev. Boi. and Pra^t. 
Apt. [Roms], n. ser., 1 {192S), No. 5, pp. 561--579, fiff. J).—This is primarily 
an exposition of the author’s studies and conclusions regarding rhythm in 
climatic phenomena, vegetation, and plant formation.* He states that by 
climatic rhythm (kllnmrhytmik) “ Is meant the annual course of meteorologi¬ 
cal phenomena.” Vegetation rhythm (vegetationsrhytmik) “embodies phe¬ 
nomena in the development of individual plants in the course of the year 
(foliage, blossoming, ripening),” and plant formation rhythm (formations- 
rhytmik) “signifies collective phenomena occurring in the development of a 
whole group of plant life.” 

The discussion appears to be based primarily on heat and moisture condi¬ 
tions, no account apparently being taken of the light factor. Examples of the 

«Elimarhytmlk, Vegetationsrhytmik und Fomationsrhytmlk. dsterr. Bot. Ztschr., 71 
(1922), No. 7-9, pp. 158-171, fig. 1. 
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applicatio]i of the author’s condosions to actual conditioiis in Europe are 
cited to show the great variety of problems phenology is capable of presenting 
if regarded ** in its true light, namely, as the study of periodical development 
in plants in conjunction with annual climatic phenomena. The science of 
phenology promises many important discoveries in connection with possibilities 
in foreign plant cultivation, and holds the key to the origin of innumerable 
varieties of plant life which abound in our fields and meadows.” 

[Reports on phonological observations in the British Isles], J. E. Clabk, 
H. B. Adames, and I. D. Mabgaby (Quart Jour, Rov* Met, Soo, [London], 47 
(1921), No. 200, pp. 217-250, figs. S; 48 (1922), No. 204, pp. 29SS2T flga. $; 
49 (1928), No. 208, pp. 239-272, figs. 4).—These reports give the results of ob¬ 
servations during the three years ended November 30, 1020, 1021, and 1022, at 
over 200 different places in the British Isles. Attention is especially called to 
the fact that the last report named, in addition to isophenes for 1022, gives 
for the first time fioral isophenes for the 30-year averages, 1801-1020. ” These 
average isophenes show well-defined areas of early and late dates, closely re¬ 
lated to elevation.” 

The correlation of meteorological and crop data (Scot. Jour. Agr,, 7 
(1924), No. 8, pp. 829, 880). —A plan for more precise observation and study 
of the relation of crops to weather, inaugurated by the Meteorological Com¬ 
mittee of the Agricultural Research Council of Great Britain, is described sub¬ 
stantially as previously noted (E. S. B., 51, p. 499). 

Grassland as a source of rainfall, F. E. Clements (Bui. Amer. Met. Soc., 
5 (1924), No. 6-7, p. 101).—An abstract is given of a paper oa this subject 
presented at the June meeting of the American Meteorological Society, as fol¬ 
lows: 

”The fact that a plant may transpire more water than a water body of 
equal surface evaporates led to experiments to measure the transpiration of 
representative prairie communities. This was done by incasing sods in 3-ft 
cylinders without disturbing the roots and weighing these at the desired in¬ 
tervals in the true prairie, mixed prairie, and short grass plains, with annual 
mean rainfall, respectively, of 28, 23, and 17 in. 

”lt was found that the transpiration in each community was more thai: 
sufficient to provide its precipitation during a year. The cereal crops were 
found to transpire at about the same rate as the native grasses, while alfalfa 
lost somewhat more water. The water loss from the native wheat grass 
nearly equaled that from millet; ... the loss from grama and fi;om oats 
was the same, with bluestem transpiring nearly twice as much. The loss from 
alfalfa . . . was about a third greater than that from bluestem. The results 
explain why ordinary settlement and cultivation have not increased rainfall, 
but suggest that afforestation over wide stretches would do so.” 

Some feature of the climate of Alaska, M. B. Sxtmmebs (Bui. Amer. Met. 
Soc., 5 (1924), No. 6-7, pp. 102, 108). —^An abstract of a paper on this subject 
presented at the June meeting of the American Meteorological Society is given 
as follows: 

** Features of the climate of Alaska are the great extremes of temperature 
and precipitation. Tropical temperatures in summer and extreme cold in 
winter are recorded in the interior valleys, while the precipitation of the 
southeastern portion exceeds in both quantity and frequency that which has 
been recorded in any part of continental United States. Studies in the vari¬ 
ability of the mean temperature and total precipitation for periods of 12 
consecutive months, disregarding the calendar year, show the maximum and 
minimum departures from the normal for such selected periods to be similar 
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to those at Bismarck, N. Dak., for the interior valleys of the territory, and to 
those at Seattle, for the southeastern portion. 

** The economic development that has already taken place in Alaska has been 
achieved largely through the aid of the prevailing climatic conditions, rather 
than in spite of them, as is sometimes contended.” 

Bibliography of meteorological literature (Roy. Met. 8oc. ILondon], 
BibliOff. Met. m.y Nos. S (1922), pp. 55-7-}; 4 (1922), pp. 75-94; 5 (192S), pp. 
95-ii9).—These three half-yearly issues bring this bibliography up to June, 
1923. Previous numbers have been noted (E. S. R., 48, p. 614). 

SOILS—FEBTILIZEBS. 

Soils and fertilisers, H. J. Page (8oc. Chem. Indus. [London], Ann. Bpts. 
Prog. Appl. Chem., 8 (1925), pp. 40^-451). —In a contribution from the Rotham- 
sted Experimental Station a review is presented of those aspects of the 
subject which represent the most noteworthy advances during the past year 
from both the practical and technical standpoints. 

[Soil studies at the Missouri Station] (Missouri 8ta. Bui. 210 (1924)t PP» 
65-70, ffgs. 5).—Soil management, crop rotation, and fertilizer experiments on 
the more important soil types of Missouri are briefly reported by M. F. Miller 
and P. L. Duley. Studies to determine the relative loss of soil from land under 
different systems of management (B. S. R., 51, p. 210) demonstrated the effec¬ 
tiveness of a crop on tlie land in cutting down both erosion and run-off. Both 
sod and wheat reduced erosion, and a com crop reduced the erosion to about 
50 per cent of that on land plowed in a similar way and having no crop. 
Crop rotation effected a great saving of surface soil. The effectiveness 
of commonly accepted soil improvement processes in increasing the nitrogen 
content of soil was demonstrated. 

Studies by W. A. Albrecht to determine how long legume bacteria will live 
in the soil in the absence of the crop which nourishes them showed that after 
five years the legume! bacteria were still living, although the number of 
nodules produced per plant decreased. It is concluded that when a soil is 
once well Inoculated for either soy beans or red clover it will not need to 
be reinoculated when these crops come around again in a 4- or 5-year rotation. 

Studies by Albrecht on nitrate production in a soil as affected by crop 
and cultivation conflrmed results previously noted (B. S. R., 48, p. 616). 
Limestone was outstanding as a means of increasing nitrification for all crops 
and all fertilizer treatments. Cultivated soils showed considerably lower 
rates of nitrate accumulation than soils more often left in sod crops. 

In studies by Miller and Duley on the effect of weathering and storage upon 
the composition of barnyard manure, manure in a flat pile 6 in. deep on the 
ground lost 89.5 per cent of its nitrogen during 5 months’ exposure from April 
to September. The loss from a conical pile on the ground was 26.55 per cent 
during the same period. 

The formation of a new island in the Mississippi River, C. A. Shtjll 
(Ecology, S (1922), No. 5, pp. 202-206, flgs. 2). —^This contribution from the 
University of Kentucky gives a descriptive and historical account of the for¬ 
mation and the vegetation of an island, six years old, that is forming in Chute 
No. 5 of the Mississippi River between Island No, 5 (Wolf Island) and the 
Missouri bank. This new island is of interest, partly, because It gives a con¬ 
crete idea of the rapidity of deposition under favorable conditions. 

Soil survey of lowar-Reports 88, 84, W, H. Stevenson, P, E. Beown 
m At. lltHoa Eta. 8oU Survey Bpts. SS (1924), PP. 65, pi 1, figs. 14; 54, pp. 70, pi 
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1, figs. 14 ),—Two cotmty soil surveys are presented which included analyses 
and gre^house and held experiments to determine the composition^ fertUiaer 
requirements, and crop adaptations of the prevailing soil types, together with a 
dscriptlon of the method of conducting soil surveys in Iowa. 

No. SS, Mills County soils. —^Thls is an area of 275,200 acres lying within the 
Missouri loess soil area in southwestern Iowa. The natural drainage system 
of the county is said to be good. The topography is as a whole gently to 
smoothly rolling. The soils are grouped as loess, terrace, and swamp and 
bottomland, the loess covering 60.8 and the swamp and bottomland 85 per 
cent of the area. Including rlverwash and meadow, 18 soil types of 9 series 
are mapped, of which the Marshall silt loam loess soU and the Wabaidi silt 
loam swamp and bottomland soli cover 58.4 and 21.8 per cent of the area, re¬ 
spectively. The soils of the county are said to be not all acid in reaction, and 
in many areas there is a considerable lime content, particularly in the subsolL 
The organic matter content of the soils is not high except in the case of some of 
the bottomland types. The phosphorus content is said to be low in most of 
the soils. 

No. S4, Boone County soils. —^This is an area of 864,160 acres lying entirely in 
the Wisconsin drift soil area in central Iowa. The topography of the greater 
part of the county Is level to gently rolling, and the drainage in general is 
rather poor except in the areas adjacent to the Des Moines River, Squaw 
Creek, and Beaver Creek. The soils are grouped into drift, terrace, and 
swamp and bottomland soils, the drift soils covering 93.8 per cent of the 
area. Including peat and muck, 17 soil types of 9 series ar^ mapped, of 
which the Carrington, Clarion, and Webster loams and the Webster silty day 
loam drift soils cover 40.4, 20.1,16.8, and 11.1 per cent of the area, respectively. 
The soils of the county are said to be generally acid. The contents of organic 
matter and nitrogen are deemed adequate in most cases, but the phosphorus 
content is low. 

Soil Survey of Somerset County, Maryland, J. M. Snyder and J. H. Bar¬ 
ton (U. 8. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1920, pp. ///-fijaST- 
1S16, fig. 1, map 1). —^This survey, made in cooperation with the Maryland 
Geological Survey and the Maryland Experiment Station, deals with the soils 
of an area of 216,960 acres lying within the Coastal Plain province on the 
Eastern Shore of Maryland. The topography is in general flat to slightly 
undulating. There is said to be a suflicient number of drainage ways to give 
adequate drainage to the county, but because of the slight fall and the effect 
of the tides the water is not carried off as rapidly as it should be. The de¬ 
ficiency is most apparent in the western half of the county. The only ex¬ 
tensive area where the secondary streams afford good drainage is in the 
northeastern part of the county. 

The soils of tfie county are said to be prevailingly light in color and, with 
the exception of the dark-colored soils, most of them are neutral or only 
slightly add. Including tidal marsh, swamp, and meadow, 16 soil types 
of 4 series are mapped, of which tidal marsh and the Elkton silt loam, loam, 
and fine sandy loam cover 29.4, 18, 18.6, and 12.3 per cent of the area, re¬ 
spectively.. 

Soil survey of Pawnee Ck>nnty, Nebraska, H. L. Bedell et al. ((7, S. 
Dept. Agr., Adv. Sheets FMd Oper. Bur. Soils, 1920, pp. III+1817-1SS0, fig. 1, 
map i).*—This survey, made in cooperation with the University of Nebraska 
fikdl Survey, deals with the soils of an area of 275,840 acres lying In the 
gtadhted part of the Great Plains province in southeastern Nebraska. The 
epunty is said to be essentially a plain dofdng gradually toward the southea4!l» 
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and inelndes areas of almost flat to rolling upland, large areas of eroded, 
rolling to hilly slope land, and narrow strips of flat alluvial land. Drainage 
is said to be as a whole thorough though not excessive. 

The soils are grouped as those derived from loess or the silty upland mate¬ 
rial, those derived from glacial drift, residual or partly residual, and alluvial 
soils. Including rough stony land, 12 soil types of 7 series are mapped, of 
which the Carrington silt loam and loam and the Wabash and Pawnee silt 
loams cover 33.7, 28.3,12.9, and 11.1 per cent of the area, respectively. 

Moravian red soils [trans. title], E. Bianck, F. Kunz, and P. Pbeibb 
{Landw. Vers. Sta., 101 (1928), No. 5-d, pp. 246-^260, figs. 2).—Studies of sam¬ 
ples of red soil from two localities in northern Moravia and of the stony 
form of one of them are reported. 

Mechanical analyses of these soils showed that the fine sand fraction from 
0.06 to 0.02 mm. in size and the raw clay fraction prevailed. Chemically, 
these soils were of typical red soil formation 

In general the contents of calcium oxid and ferric oxld were the most 
variable. Also these two constituents were generally present in inverse ratio. 

The determination of the silica soluble in alkali in the two soils and in 
the stony part of one showed respective ratios of alumina to silica of 1:2.14, 
1:1.82, and 1:6.7. This indicates an approximate correspondence between 
the soils but not between the soils and the stony fraction. 

Representative Transvaal soils.—^Vn, The Highveld black turf, B. J. 
Smit (Union So. Africa Dept. Agr. Jour., 8 (1924). No. 5, pp. 527-J>Sl). —^In a 
further contribution on the subject (E. S. R., 51. p. 118), data on the mechani¬ 
cal and chemical composition and fertility requirements of a gray-black to 
blue-black heavy clay soil are presented and discussed. This soil is considered 
to be a sedentary soil covering basic igneous rocks. The outstanding feature 
of the mechanical analyses is the high percentage of clay contained in this 
soil. It is remarkably free from stones, is very adhesive when wet, and 
retains a great deal of moisture. If left undisturbed it cracks badly on dry¬ 
ing and finally crumbles, but if worked when wet it forms hard lumps on 
drying which break down with difficulty. The chemical analyses Indicate that 
this soil is rich in nitrogen and Is generally well supplied with total and 
available potash. It is considered to be deficient in available phosphoric oxid. 

Chemical composition of some concretions of tropical soils [trans, title], 
E. Blanck and W. Geilmann (Landw. Vers. 8ta., 101 (1928), No. 5-d, pp. 
217-245). —Studies of the chemical composition of some concretions from 
Cuban soils are reported. 

The results showed that iron concretions with a high content of ferric oxid, 
exceeding 50 per cent of the total mass and having a molecular ratio of 
aluminum oxid to silicon dioxld of 1:2 or less, are apparently typical for 
red soils or formerly red soil formations. 

The concretions of laterite were found to be prevailingly iron or hydrargil- 
lite concretions. In other red soils Iron and also lime concretions seemed 
to prevail. The lime concretions are apparently not limited to the red soils. 

Similar iron concretions were found in tropical gray and brown soils not 
of red soil origin. The chemical composition and other properties of these 
concretions are essentially different, however. 

The Importance of hydbrogen«lon concentration control In Physico¬ 
chemical studies of heavy soils, B. Bbadfield (Soil SH., 17 (1924), No. 5, pp. 
411-4^f 6) .-—Studies conducted at the Missouri Experiment Station on 

the H-ion omcentration existing in heavy soil after the soil and treatments 
thereof have reached equilibrium are reported. 
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The results indicate that the H-lcm concentration exerts a profound Induence 
in all physico-chemical studies of soils. The laboratory studies on the colloidal 
fraction of acid clays showed (1) that standard hydroxld solutions when 
titrated with the acid clay solutions give titration curves characteristic of 
weak polybasic adds by either the conductivity or the hydrogen electrode 
method, (2) that equivalent amounts of different bases are required for 
neutralisation^ and (3) that the H-ion concentration of concentrated solutions 
of colloidal day varies in the same way on dilution as with ordinary weak 
acids. 

These studies are considered to offer further evidence of the*chemical 
nature of the reactions of colloidal clay when coupled with the work (1) 
on the relation of the H-ion concentration to the flocculation of an acid 
day and a neutral clay, (2) on the effect of the concentration of the colloidal 
clay upon the variation in the amount of electrolyte required for flocculation 
at different Sdrensen values, and (8) on the effect of the H-ion concentration 
upon the absorption and exchange of bases. 

Soil acidity and its relation to the production of nitrate and ammonia 
in woodland soils, G. R. Olakke (Oxford Forestry Mem, 2 (1924) ^ PP. 
pi, i, figs, S ),—Studies on the different factors affecting acidity and the pro¬ 
duction of ammonia and nitrate in a series of woodland soils are reported. 

It was found that the nitrate content of the soils did not vary greatly 
from hour to hour when samples were taken through the day. A definite 
relationship was found to exist between the lime requirement of a soil and 
Its content of organic matter. The pH value of a soil growings forest crop 
indicated the least acid when the crop was in full growth. 

The accumulation of ammonia was found to be greater in very acid soils 
than in slightly acid and neutral soils. The ammonia of a very acid soil 
was liable to rapid fluctuation. The soil showed a greater retentive power 
for ammonia when in certain conditions of moisture content. 

Nitrate was found to be present in measurable quantities in very acid soils, 
and was apparently independent of seasonal dianges. The greatest difference 
between the less acid soils and the acid soils is thought to be best expressed 
by their nitrate contents. While the nitrates of the less acid soils, although 
fluctuating all the time, tend to reach a general minimum on August 22, there 
is no evidence of a similar condition existing in acid soils. The conditions 
in all of the acid soils were such that they determined their minima at 
different dates, and in general the nitrate content fluctuated independently 
of the factors governing its production in the less acid soils. 

A similar distinction was maintained in che case of ammonia. 

Soil temperature determinations [trans. title], J. Hunio (Landhouwk, 
Tijdschr, iUtreoWi, 1924^ MaVy pp, 196-201),—In a contribution from the 
Groningen Experiment Station, Netherlands, tabular data from temperature 
determinations are reported which were made on sandy, gravelly, and clay 
soils to show the influence of the severe winter from October, 1923, to March, 
1924, inclusive. 

Soil temperatnres during the sharflqi period and their agricultural 
slgnillcance, E. M. Tayi/>e and A. C. Burns (Egypt Min, Apr., Tech, and Sd, 
Sere, Bui, SI (1924)y pp, 12)+46, pie. 3).—Studies of soil temperatures at 
various depths during the jsharflqi period of 1922 showed that partial sterili¬ 
sation of the soil can be effected to a depth of 5 cm. (about 2 in.) with the 
present type of sharflqi. The maximum boU temperatures were found to be 
dependent upon the minimum temperature during the previous night and the 
daily range of temperature as shown by scremi thermometers. A temporary 
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suppression of the detrimental factor could be secured between depths of 5 and 
18 cm. with the present type of sharhqi. 

The application of such temperature records to agricultural practice is dis¬ 
cussed, and it is suggested that the tillage of shar&ql land will intensify the 
sharftqi effect and thus compensate for the reduction in shar^qi area. The value 
of the period from July 25 to August 21 as regards partial sterilization is 
shown. The postponement of the sowing date of maize is suggested as a means 
of lengthening the sharftqi period. Means by which the maximum effect of 
the sharhqi period can be obtained are also discussed. 

Preliminary note on the soil temperature In sharAqi land, E. M. Taylob 
and A. O. Bubns (Bijvpt Min. Agr.^ Tech, and 8ci. Serv. Bui. $4 (1924) ^ PP> 
[8]+12, pU. 20 ).—Studies are reported which demonstrated the effects of 
certain meteorological factors in determining soil temperature, and showed 
the possibility of using soil isotherms to determine the value of a period with 
reference to partial sterilization. Soil isotherms may also be used to determine 
the magnitude of the effect of meteorological factors upon soil temperature. 
Studies also showed the temperature conditions in a soil during a series 
of x)eriods. 

Soil temperature and its inlluence on white grub activities, J. W. McCk)i> 
LOCH and W. P. Haybs (Ecology, 4 (192S), No. 1, pp. 29S6, figs. 2 ).—Studies con¬ 
ducted at the Kansas Expet^ent Station are reported which showed that 
there is a complete overturn of the temperature of the soil twice during the 
year, the first occurring in March and the second in October. Coincident with 
the spring overturn, the white grubs and May beetles come up above the plow 
line, and with the fall overturn they return to the subsoil. The annual range 
of the soil temperature, as well as the daily range, was found to decrease 
materially with depth, and the annual range at 1-ft. depth is only one-half 
of that of the air. The soil was found to respond slowly to <^utslde tempera¬ 
ture changes, the response at 1-ft. depth usually occurring the same day, while 
at lower depths it is approximately one day later for each foot of soil. 

Analysis of soil by the bacteria [trans. title], D. Choxjchack (Oompt. 
Rend. Acad. 8oi. iPaHs], 178 (1924), No. 22, pp. 1842-1844)A. method of de¬ 
termining what nutritive constituents in a soil are relatively in minimum by 
use of the catalytic action of the soil bacteria on water saturated with oxygen 
is briefly outlined. 

It is pointed out that the decomposition of oxygenated w^ater by soil is due to 
the catalytic action of the soil organisms on the one hand and of the mineral 
and organic constituents of the soil on the other. The catalytic action of the 
bacteria is destroyed by heating to the boiling point so that a so-called biologic 
index of a soil is easily established. 

Treatment of a soil with nitrogen, phosphoric acid, and potash singly and 
in combinations and determination of the catalytic decomposition of oxygenated 
water by the treated and untreated soil is thus advanced as a method of de¬ 
termining directly what nutritive constituents are relatively in minimum. The 
results of this process are said to have ‘been checked by cropping experiments. 

The soil organic matter and growth-promoting accessory substances, 
N. A. Clabk (Indus, and Engin. Ohem., 16 (1924), No. S, pp. 249, 250).—In a 
contribution from Iowa State College, a brief review and discussion of growth- 
promoting accessory substances and so-called auxlmones in soils are presented. 

The nitrogen content of Kirkland silt loam as influenced by different 
cropping and soil treatment, H. F. Mxtbpht (Jour. Amer. 8oo. Agron., 16 
(1924)f Eo. 6, pp. S6S-S66 ).—Studies conducted at the Oklahoma Experiment 
Station are briefly reported showing that cereals reduced the nitrogen content 
14621—25-8 
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of the surface and subsurface soils. This reduction was not so great where 
cereals and cotton were grown. Where alfalfa was grown there was a gain In 
the nitrogen content of the surface and subsurface soils. 

Where lime was applied either on soil not otherwise treated or where treated 
with manure, the nitrogen content of the surface soil was somewhat lower 
than that of unllmed soils. At the same time the subsurface soils showed a 
higher nitrogen content than the check or manured and unllmed soila With 
any soil treatment where alfalfa was grown, the nitrogen content of the sub¬ 
surface soil was greater at the end of eight years than at the beginning. 

An inquiry into the reason for the large accumulation of nitrates in 
soil following the growth of clover or alfalfa, T. L. Lyon, J. A. Bizzbll, and 
B. D. Wilson {Jour Amer, Soc. Agron., 16 {1924)^ 6, pp. S96-405, fig. 1). — 

Studies conducted at Cornell University are reported which indicated that 
the large and rapid accumulation of nitrates in soil previously planted to 
clover or alfalfa as compared with soil previously planted to timothy is ap¬ 
parently connected with the higher nitrogen content of the legumes. It is not 
necessarily associated with a larger total quantity of nitrogen in the legume 
soil, but rather with Its smaller quantity of nonnitrogenous organic matter. 
This source of energy for nitrate-decomposing organisms is present in smaller 
quantity in the residues of the legumes than in that from timothy. There is 
consequently less destruction of nitrates in soil previously planted to clover or 
alfalfa than In soil previously in timothy. 

It is also considered probable that this may be a factor in determining the 
effect which other crop residues exert on nitrate accumulation and thus on 
the supply of available nitrogen for succeeding crops. 

Carbon dioxid content of the air over unfertilized soil and soil fertilized 
with stall manure [trans. title], O. Lemmebmann and H. Kaim {/Aschr. 
Pflanzenerndhr, u. Dungung, S {1924)* i, pp. —Studies are reported 

which yielded no evidence that the carbon dioxid content of tlie air over soils 
lightly fertilized with stable manure is greater than the average carbon dioxid 
content of the atmosphere. 

Investigations on the lime-phosphoric acid factor with reference to the 
Aereboe-Wrangell fertilization system [ttans. title], B. GtlNTHEii {Ztachr. 
Pflansenernahr. u, DUngung, S {1924)* I, pp. .—Field studies with 

loamy sand soil are reported which showed that while the size of the lime- 
phosphoric acid factor indicated a sharp differentiation between plants re¬ 
quiring available phosphoric acid for their best growth and plants able to ob¬ 
tain sufficient phosphoric acid from relatively insoluble phosphates, the assimi¬ 
lation of phosphoric acid by the same plant under different fertilization con¬ 
ditions did not follow any fixed law, such as advanced by Wrangell. 

Apparently there was no great variation in the assimilation of phosphoric 
acid by the afeme plant under different conditions. This was not true with 
lime, however. Plants conlaining much lime assimilated more lime In rela¬ 
tion to phosphoric acid when receiving physiologically acid fertilization than 
when receiving physiologically alkaline Ume fertilization. This is explained on 
the basis that the gypsum resulting from the acid fertilization is eairiily avail¬ 
able to plants. Thus the assimilation of lime alone may determine the size 
of the lime-phosphoric acid factor. 

Since normal soils usu^ly contain sufficient easily available lime for crops, 
there is thought to be no reason why crops should attack difficulty soluble lime 
phosphates in order to satisfy their need for lime. 

[Soil fertility studies at the Moses Fell Annex by the Indiana 8tatioa]« 
H* J, BaBD and B. W. Moobe {Indiana Sta Ciro. 117 (1924)^ pp. flgz. 
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The results of general experiments on the fertility of these soils are briefly 
summarised. It is stated that the greatest single need of this type of soil is 
phosq;>horos. 

[Soil fertility studies at the Rhode Island Station] {Rhode Island Bta, 
Rpt, 192S^ pp, £-d).—The progress results of experiments on supplying organic 
matter to the soil and the efficiency of fertilizers and other manures are briefly 
summarized (B. S. E., 49, p. 510). 

The results of fertiUzer experiments, 1922^1923, M. Nelson and W. H. 
Sachs (Arkansas 8ta, Bui, 192 (1924), pp. S-12, figs, 2 ).—^The results of ferti¬ 
lizer experiments conducted on the different farms of the station during 1922 
and 1923 are briefly summarized, continuing earlier work (E. S. E., 47, p. 519). 

In the Coastal Plain section the largest increase in yield of seed cotton during 
1922 was produced where manure was reinforced with acid phosphate, and the 
second largest increase where manure was used alone, followed in order by a 
heavy application of a complete fertilizer, the lighter application of a complete 
fertilizer, and a mixture containing nitrogen and phosphorus. The increased 
yield obtained where nitrogen and phosphorus were used together was more 
than the combined Increase of the plats where these elements were used sepa¬ 
rately. In the hill section the largest increases in yield of cotton and corn were 
obtained with manure reinforced with acid phosphate, and the second largest 
from a heavy application of a complete fertilizer. In the lowland section the 
heavy application of a complete fertilizer resulted in the largest increases, 
followed by manure reinforced with acid phosphate. 

In the Coastal Plain section the largest increase in the yield of seed cotton 
during 1923 was produced with the heavy application of a complete fertilizer, 
followed by that with manure. In the hill section the heavy application of a 
complete fertilizer showed the largest Increase in the yield of seed cotton, and 
manure reinforced with acid phosphate the largest increase in the yield of corn. 
In the lowland section the largest increase in the yield of seed cotton was also 
produced with the heavy application of a complete fertilizer. 

Application of the law of diminishing returns to some fertilizer data, 
W. J. Spillman (Amer, Fcrt., 60 (1924), No. 13, pp. 42r 44-46^ ol-o4, figs. 3 ).— 
In a contribution from the U. S. Department of Agriculture, a brief mathe¬ 
matical discussion is presented showing the application of the law of diminish¬ 
ing increments to fertilizers, the purpose being to determine the optimum 
quantity of a given fertilizer to use in a given case. 

The relation of llTostock to the maintenance of fertility, G. Eobeutb 
(Ky, Agr, Col. j^xt, Circ. 164 (1924), PP- 20 ).—Practical information on the re¬ 
lation of livestock raising to the maintenance of the fertility of Kentucky 
soils is presented. The conclusion is drawn that the rolling land of Kentucky 
can be most profltably utilized by keeping it in grass to be pastured with 
livestock, while the more level lands may be used to produce feed for the stock 
during the winter. Treatment ef the soils outside of the blue grass region 
with phosphate, leguminous green manuring, and the conservation and use of 
all stable manure are recommended practices. 

Variations of the contents of plant nutrients in stable manure after the 
war* [trans. title], O. Schilleb (Landw. Vers. Sta.y 101 (1923), No. 5-d, pp. 
293-332 ).—Chemical studies of samples of stable manures representative of 
large and important areas of Germany are reported showing that there has 
been a general decrease in the contents of nitrogen and phosphoric acid but 
an increase in potash since the war. This is taken to indicate the necessity 
of a more general use of artifleial fertilizers supplying the defleient constitu¬ 
ents. 
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Nitrogen survey.—^Part UI, The air-nitrogen processes, J. M. Bbaham 
(17. 8, Dept, Com,, Bur, Foreign and Dom, Com,, Trade Inform, Bui, 2^0 (1924), 
pp, 11+41, pi. J).—Continuing tiie series previously noted (B. S. B., 61, p. 618), 
this publication deals with the status of the different air nitrogen processes, in¬ 
cluding the arc, cyanamid, and direct synthetic ammonia processes, and mis¬ 
cellaneous other processes. It is stated that the first three processes a.re the 
only ones which have as yet been applied on a large commercial scale. A 
fourth, the cyanid process, is now represented by one small commercial plant, 
and it is thought that this process will probably eventually supply most of the 
cyanid demand of the world. The direct synthetic ammonia process appears 
now to be the most promising. Data are also presented on the interrelation of 
nitrogen-fixing processes and products and on the growth of the nitrogen 
fixation industry. 

The fixation of nitrogen as cyanide, R. Fbanchot (Indus, and Bngin, 
Chem,, 16 (1924), S, pp, 2S5-238)This is an analytical discussion indicat¬ 
ing that when working at a capacity of 40,000,000 tons of pig iron the American 
blast furnace is fixing nitrogen probably at the rate of 6,000,000 tons a year 
and is spending coke in doing it. This Is double the rate at which it has been 
estimated that nitrogen is taken from the soil in crops. Thus, in terms of 
energy the hearth of the blast furnace in the United States develops some 
12,000,000 kw., of which 26 per cent is apparently available for and absorbed 
in work done at 1,600® 0. Of this it appears that one-half is devoted to keep¬ 
ing in circulation a large accumulation of alkali as cyanid. Thus, there appears 
to be power here of the order of 2,000,000 h. p., not only developed and avail¬ 
able but actually already engaged in nilrogen fixation. 

Value of the organic nitrogen in koufri, marog, and tafia [trans. title], 
V. M. Mossfiai (Bui. Union Agr, iSgypte, 22 (1924), ^o, 152, pp, IS). —Studies 
are briefly reported showing that the organic nitrogen content of koufri 
(B. S. B., 48, p. 819) is almost entirely unavailable to plants, although a part 
of this nitrogen may be transformed into nitrate in a relatively long time. 

The transformation of the nitrogen of the other more or less related sub¬ 
stances of koufri is said to depend upon a number of factors, among which the 
nature of the organic matter contained in them, the nature and reaction of 
the soil, the quantity of koufri used, the duration of the plants fertilized, and 
the conditiens of climate, drainage, and Irrigation are the most important. 
The quantity, nature, and proportion of the salts contained in the soil and in 
the koufri are also factors. 

Bxperiments with a number of samples of koufri showed that in some 
cases the organic nitrogen content is entirely unavailable, jhis is ascribed 
mainly to the presence of toxic salts in large amounts. Where these salts 
are diluted in the soil or are leached out by drainage and irrigation, a part 
of the organic fiitrogen may be nitrified. Thus, ultimately a more or less im¬ 
portant fraction of the organic nitrogen of koufri becomes available which 
varies between 4 and 11 per cent in a month and a half and between 8 and 
21 per cent in two months. 

The nitrification of this organic nitrogen begins and proceeds very slowly. 
The average value of the organic nitrogen of koufri is estimated to be from 
6 to 10 per cent of that of sodium nitrate. 

The experiments showed that marog and tafia contain so little organic 
nitrogen as to be of negligilfle importance. 

Hie utilization of nitrogen in soils and fertilisers as affected by limOt 
J. O. Lxpmau and A. W. Blaib (Indue, and Bngin. Chem., 16 (1924)f No. 4$ PP* 
S7SS76).*--A brief review is given of experiments begun at the New Jers^ 



1924] 


SOILS—^FEBTTLIZBBS. 


727 


Experiment Stations in 1898 for the purpose of studying certain phases of the 
nitrogen problem as related to crop production. The nitrogenous materials 
used were sodium nitrate, ammonium sulphate, dried blood, and cow manure. 
For the first ten years the nitrogen treatments were run In triplicate with 
uniform lime treatment for all. Beginning with the second 10-year period 
they were divided into three groups, those in the first group receiving no 
lime, those in the second receiving 2 tons of ground limestone per acre at 
intervals of 5 years, and those in the third group being limed as in group 2 
and in addition receiving a certain amount of nitrogen through legumes 
twice during the 5-year period. 

The results Indicate that the continued use of ammonium sulphate without 
lime has produced a soil so acid as practically to inhibit growth. The corre¬ 
sponding limed soils have yielded normal crops. Heavy applications of 
manure tended to correct the unfavorable conditions brought about by the 
continued use of ammonium sulphate without lime. 

The results indicate further that denitrification does not take place in a 
normal soil, even when sodium nitrate is used in combination with moderately 
heavy applications of manure. 

The recovery of nitrogen by the crop from applications of cow manure and 
of one of the commercial forms of nitrogen was usually equal to or greater 
than the sum of the recoveries from these materials when they were used 
singly. 

The proportion of nitrogen in the dry matter was found to be Influenced in 
some cases by the nitrogenous materials used and also by the presence or 
absence of lime and of legume green manure crops. The total nitrogen in the 
crop is apparently quite definitely influenced by the lime treatment and also 
by legume green manures used in combination with lime. 

The preparation and chemical nature of calcined phosphate, E. W. 
Gueunsky and J. Y. Yee (Indus, and Engin, CVtem., 16 (192^)^ No, 5, pp. 
228-2S2y figs, 4 ),—In a contribution from the U. S. D. A. Fixed Nitrogen Re¬ 
search Laboratory, the results of a series of experiments with a small rotary 
kiln made to determine the optimum conditions for the preparation of calcined 
phosphate are reported. 

This material is made by heating a mixture of phosphate rock, an alkali 
salt, and carbon to a comparatively high temperature. It is a dry powdery 
material which may be stored indefinitely without change. It contains from 
25 to 30 per cent of phosphoric acid, of which practically none is water soluble 
but the greater part of which is soluble in ammonipm citrate solution. It 
is weakly alkaline, and hence has the advantage over acid phosphate that 
It can be used in mixed fertilizer with calcium cyanamid without reaction. 

It was found that with a charge of 100 parts phosphate rock, 15 parts sodium 
sulphate, and 15 parts powdered coal, 90 per cent of the total phosphoric 
acid of the pliosphate rock could be made citrate soluble by heating at 1,300* 
0. for from 25 to 30 minutes. With a charge consisting of 100 parts phos¬ 
phate rock, 10 parts sodium sulphate, and 15 parts carbon, a conversion of 
85 per cent of the phosphoric acid could be obtained imder the same condi¬ 
tions. 

The conversion of the phosphoric acid to a citrate soluble form is shown 
to be due in large part to a breaking down of, tlie physical structure of the 
rock. A theory is offered to account for this action. It is considered probable 
that the manufacture of calcined phosphate is commercially feasible. 

Potassic fertilisers [trans. title], L. Hauhmont (Bui. Agr, Alg6rie, Tunisie, 
Maroo, 2. ser., SO (1924), 5, pp. Id5-ii5).—Studies with various crops on 
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different soils are briefly reported, showing that crude potash salts are suitable 
for light soils and give good results on medium soils. Concentrated potash 
salts are particularly suited to heavy soils. The use of crude salts on heavy 
soils Is considered inadvisable since they favor hardening of the surface soil. 
Concentrated salts are generally more suitable than crude salts for soils de¬ 
ficient in lime, although no great Importance is attached to tliis since soils 
deficient in lime must be limed before they can be brought to a state of produc¬ 
tive fertility. While the resulting loss of lime is a little less when potassium 
sulphate is used than with potassium chlorid, it is thought that the same 
principle applies for soils deficient in lime as when crude and concentrated 
salts are under consideration. 

Potash from kelp.—VIII, Certain equilibria used in the manufacture of 
potassium chloride from kelp brines, .T. W. Tukbentine and H. G. Tanner 
{Indus, and Unf/in. Chcni., 16 (1924)^ No, 5, pp, 242-248^ figs. 7). — In a further 
contribution from th4 U. S. D. A. Bureau of Soils and the University of Oregon 
(E. S. R., 48, p. 713), a discussion is given of the theory on which is based 
the manufacture of potash salts from kelp. It Is shown how, from an under¬ 
standing ef the equilil)ria involved, the theoretical efficiency of the method of 
recovering potassium chlorid may be calculated. 

Methods of calculating concentrations and compositions are developed and 
applied, permitting the determination of equilibria both practical and specu¬ 
lative. These are employed in showing the elasticity of the system and the 
optimum conditions for the operation of an evaporator and vacuum crystallizer. 

Gypsum and sulfur as fertilizers for legumes, .7. L, St. .IpiiN and .7. R. 
Nelijcu (Washington Col, ma. Pop, Bui, 128 (1924) y pp> 8-11). — The results of 
studies conducted on the use of sulfur as a fertilizer by the station since 
1909 are briefly summarized. These have shown that the soils contain a com¬ 
paratively small amount of sulfur, and that crops use more sulfur than previous 
investigations had indicated. Kiiiii does not supply sufficient sulfur for crop 
needs in eastern Washington. 

Greenhouse and field experiments have shown that gypsum and sulfur 
frequently give Increases, and sometimes striking increases, in the yields of 
alfalfa and other legume crops. Sulfur fertilizers can most profitably be 
applied to old seeding alfalfa in the spring. Too large applications of sulfur 
fertilizers should not be made. 

The value of sulfur in soil improvement and crop production, J. G. 
Lipman (Indus, and Engin. Chem., 16 (1924)y 3, pp. 250-252). —In a con¬ 
tribution from the New Jersey Experiment Stations, a brief summary is given 
of the results of studies conducted on the use of sulfur in soil Improvement 
and crop production. Attention is drawn to the value of elemental sulfur as 
a plant nutrient, for the correction of undesirable conditions in alkali soils, 
and for making soluble phosphates and potassium compounds. 

Data are also presented to show that commercial flour sulfur ground to 
pass 200, 80, and 20 mesh sieves is effective in the order given in controlling 
potato scab. 

Activated sludge — ^its manufacture and fertilizing value, V. H. Kadish 
(Amer. Fert,, 60 (1924)y 18, pp. 78-8i).—^A brief description of the manu¬ 

facture and general nature of activated sludge is presented, together with a 
brief account of experiments on its fertilizing value conducted at the Wiscon¬ 
sin Experiment Station. 

Utilization of hair and leather in the manufacture of commercial fertl« 
Uzers, J. A. SKOooLtJNn (Jour, Amer. Leather Ohem. Assoc., 19 (1924), No. 1, 
pp. 11-14),—This is a brief description of what is recognized as a fairly 
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Standardized process for the conversion of the two by-products, hair and 
leather trimmings, into fertilizer. It is stated that on a small scale it has 
been possible to make over 90 per cent of the total nitrogen content of these 
materials available for use by plants. 

Commercial fertilizers, E. G. Pboulx ett al. (Indiana 8ta, BuU 280 (1924), 
pp. 59f fig, 1 ),—Guaranties and actual analyses of 1,326 samples of fertilizers 
and fertilizer materials collected for inspection during 1923 in Indiana are 
presented. 


AOEICUITUEAI BOTANY. 

Structural units of starch determined by X-ray crystal structure method, 
O. L. Sponsleb (Jour, Gen. PhyHoh, 5 (1923) ^ No, 6 , pp, 757-77d, figs, 7).— 
The method here used consists in measuring the angle at wliich X-rays are 
reflected from a crystal, and computing from that measurement the distance 
between the planes of atoms which have caused the reflection. 

“ The presence of lines on the negatives Indicates a regular arrangement of 
the planes of atoms. The lines are in close agreement with lines which would 
be produced by a lattice of the tetragonal system, the elementary cell of which 
is a square prism with the dimensions 5.04 X 5.94 X 5.05 Angstrbm units. The 
unit of the lattice occupies a space equal to (he volume of the starch group, 
CoHioOb. The large number of atoms in the unit makes it highly probable that 
principal planes and secondary planes of atoms occur for every reflecting 
position. The effect of the secondary upon the principal planes may readily 
account for the differences in the density of the lines produced on the nega¬ 
tives. From theoretical considerations, reflections, such as those obtained, 
would occur if starch grains were built up of concentric layers of units. Two 
other factors which might affect the density of the lines are thermal agitation 
and the curvature of the concentric layers. . . . 

“ If the interpretation of the data is correct and if the assumptions made 
are sound, then the starch grain is built up of units arranged in concentric 
layers, and the units are groups of atoms, each containing 6 carbon, 10 hy¬ 
drogen, and 5 oxygen atoms. Such a structure is certainly not an amor|)hous 
structure, and on the other hand it is not crystalline in the common sense of 
the term. Parts of the grain, it is true, act as crystals in that for certain 
distances the layers of units are in planes, but taken as a whole the layers 
ure curved. . . . 

**In conclusion, the assumption that the units form a sort of spherical 
space lattice gives a picture of the starch grain which leads us to ponder over 
the nature of the activity in protoplasm when it Is depositing solid substances. 
Starch, cellulose, and pectic bodies are about the only solid deposits made di¬ 
rectly by the living substance of plants, and all three have the same pro¬ 
portional formula, ObHioOb. Investigations, as yet incomplete, indicate that 
cellulose also consists of a regular arrangement of C«HioOb groups, each act¬ 
ing as a unit, but the spacing (6.14X6.14X5.55) is slightly different from that 
of starch. . . . 

“Finally, problems in polarized light may receive more satisfactory expla¬ 
nations through a clearer notion of the molecular structure of the carbo¬ 
hydrates.’* 

Studies on the potato tuber, E. Abtschwages (Jour, Agr, Research [U, S.], 
27 (1924)f ^0* PP* 809SS6, pis, 10, figs. 8), —^Anatomical and other studies 
of the development of the potato tuber are reported to show that the potato 
tuber is morphologically a modifled stem with its axis greatly shortened and 
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Its lateral members weakly devi^ped, the latter fbrmiag what are known as 
the potato eyes. 

An attempt was also made to group some of the principal yarieties of 
potatoes according to the anatomical structure of the tubers. 

Experimental researches on yegetid>le assimilation and respiration, XV, 
XVI, G. E. Bbigqs (Roy. 8oc. [London], Proo., Ser. B, 94 (19i2), No, B 6S6^ 
pp, 12--19,29-S5 ),—Previous papers of this series (B. S. R., 45, p. 428) have been 
noted. 

XV. The development of photoeynihetio activity during germination of dif¬ 
ferent types of seeds (pp. 12-19).—^*‘In the case of seedlings of plants such 
as Helianthas, where the first assimilating organ is one that also serves as a 
storage organ, the photosynthetic activity, whether measured when light or 
when temperature is limiting, is fully developed at germination. Here with 
this type, assimilation under natural conditions of growth in the field shows 
no lag behind greening. 

In plants such as Phaseolus, Ricinus, and Zea, where the seedling develops 
a specialized photosynthetic organ different from the storage organ, the photo> 
synthetic activity is not developed until some time after germination, and 
assimilation under natural conditions shows a corresponding lag.” 

XVI. The characteristics of subnormal photosynthetic activity resulting from 
deficiency of nutrient salts (pp. 20-35).—“When grown as a series of water 
cultures, each deficient in one or other of the essential nutrient salts, plants 
of Phaseolus vulgaris all show a lowered photosynthetic activity. Comparison 
of the characteristics of this state with those of the lowered activity, due to 
old age, suggests that subnormal photosynthetic activity in general depends 
upon reduction of the effective chloroplast surface, and that the magnitude 
of this reacting surface must be a factor of fundamental importance in the 
quantitative determination of assimilation.” 

To determine the effect of deficiency of nutrient salts a plant was chosen 
with a good initial store of food, so that, when grown on nutrient solution 
devoid of a particular element, the effects of a slight shortage of this element 
could be investigated. Bean plants of which thq assimilation had been inves¬ 
tigated from several other points of view were selected as suitable for this 
work, which is presented in tabular detail, with discussion. 

“ The photosynthetic activity of plants of P. vulgaris grown on culture solu¬ 
tions devoid of potassium, magnesium, iron, or phosphorus is less than that of 
plants grown on full culture solution. When the second leaves appear the 
activity of the latter also is less than that of plants grown in soil. The 
activity is shown to be depressed in each case to the same extent when light 
is limiting as when temperature is limiting. 

“Other cases of such a coincidence are quoted from literature, namely, 
seasonal chaise in cherry laurel, yellow varieties as compared with green, 
developing sealing leaves of certain plants, and developing leaves on more 
or less mature plants of Helianthus annuus. Moreover, not only is the photo¬ 
synthetic activity subnormal when light and when temperature are limiting, but 
evidence is produced that such is the case when carbon dioxid is limiting. 

“A conception of the nature of the photosynthetic process is put forward to 
explain the above facts. The chief point in the conception is that the factor 
inside the leaf which is involved in the process is the amount of * reactive 
chloroplast surface.’ This is not necessarily the same as the actual diloro- 
plast surface. Increase in the amount of ’ reactive surface * udll involve a eor- 
rei^nding increase in the photosynthetic activity when a given temperature 
is limiting, and under ideal conditions a correq^nding increase when k given 
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intensity of illumination or partial pressure carbon dioxid is limiting. It 
is pointed out that the conditions in the leaf are not always necessarily ideal.** 

Theory of regeneration based on mass action^ J. Loeb {Jour, Oen, Physiol,, 
5 {192S)t No. d, pp. 8Sl’-852, flga. 12 ).—^“When a living organism is mutilated, 
some new growth will generally ensue which would not have occurred without 
mutilation. ... If ... we disregard the idea of specific organ-forming sub¬ 
stances for the present, focusing our attention on the relation between the 
measurable quantity of dry matter of the old plant and the quantity of dry 
matter regenerated in a given time, the law of mass action makes it possible 
to correlate the mutilation with the process of regeneration. Some of the ex¬ 
periments on which this conclusion is based have already been published 
FB. S. R., 46, p. 128], and it is intended in this paper to make the proof more 
complete. . . . 

“The regeneration of an isolated leaf of Bryophyllum is determined by the 
mass of material available or formed in the leaf during the experiment, and 
such a growth does not occur In a leaf connected with a normal plant for the 
reason that in the latter case the material available or formed in the leaf 
flows into the stem where it is consumed for normal growth. It Is shown 
that the sap sent out by a leaf in the descending currait of a stem is capable* 
of increasing also the rate of growth of shoots in the basal parts of the leaf 
when the sap has an opportunity to reach the anlagen for such shoots. . . . 

“ It is suggested that the polar character of the regeneration in a stem of 
Bryophyllum Is primarily due to the fact that the descending sap reaches 
normally only the root-forming tissues at the base of tlie stem, while the 
ascending sap reaches normally only the shoot-forming anlagen at the apex 
of the stem. This suggestion Is supported by the fact that when the anlagen 
for shoots and roots are close together, as they are in the notch of a leaf, 
the sap of the leaf causes the growth of both roots and shoots from the same 
notch and the influence of the sap of the leaf on this growth increases for 
both roots and shoots in proportion wdth the mass of the leaf.** 

The composition of the cell sap of the plant in relation to the absorption 
of ions, D, R. Hoagland and A, R. Davis {Jonr, Gen. PhyHoL, 5 {1923), No. 
5, pp. 629-646, fig. 1 ).—The authors have studied the vacuolar sap obtained 
from individual plant cells, using the fresh water alga Nitella {N. clavata) 
for this purpose. This paper is primarily concerned with the lower salt con¬ 
centrations, such as are found in culture and soil solutions favorable to the 
growth of common plants. 

“ Ohemical examination of the cell sap of Nitella showed that the concentra¬ 
tions of all the principal inorganic elements, K, SO 4 , Ca, Mg, PO 4 , Cl, and Na, 
were very much higher than in the water in which the plants were growing. 
Conductivity measurements and other considerations lead to the conclusion 
that all or nearly all of the inorganic elements present in the cell sap exist 
in ionic state. The Insoluble or combined elements found in the cell wall or 
protoplasm included Oa, Mg, S, SI, Fe, and Al. No potassium was present In 
Insoluble form. Calcium was predominant. The hydrogen-ion concentration 
of healthy cells was found to be approximately constant at pH 5.2. This value 
was not changed even when the outside solution varied from pH 5.0 to 9.0. 

“The penetration of NOg ion Into the cell sap from dilute solutions was 
definitely influenced by the hydrogen-ion concentration of the solution. Pene¬ 
tration was much more rapid from a slightly acid solution than from an alka¬ 
line one It is possible that the NOi forms a combination with some con¬ 
stituent of the cell wall or of the protoplasm. The exosmosis of chlorin from 
Nit^la cells was found to be a delicate test for injury or altered permeability. 

14fi21--25-4 
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Dilute solutions of ammonium salts caused the reaction of the cell sap to In¬ 
crease its pH value. This change was accompanied by injury and exosmosis 
of chlorin. Apparently the penetration of ions Into the cell may take place 
from a solution of low concentration into a solution of higher concentratioin. 
Various comparisons with higher plants are drawn, with reference to buffer 
systems, solubility of potassium, removal of nitrate from solution.” 

The behavior of chlorides in the cell sap of Nitella, M. Iewin {Jour, Oen. 
Physiol,, 5 (1923), Vo. 4, pp, 427, 4^8 ).—^A method is given for determining the 
chlorid content in a drop of the cell sap. 

“Ohlorlds accumulate in the sap to the extent of 0.128 m; this accumula¬ 
tion can be followed during the growth of the cell. The eWorld content does 
not increase when the cell is placed for 2 days in solutions (at pH 6.2) con¬ 
taining chlorids up to 0.128 m. The exosmosis of chlorids from injured cells 
can be followed quantitatively. When one end of the cell is cut off a wave of 
injury progresses toward the other end; this is accompanied by a progressive 
exosmosis of chlorids.” 

Exosmosis in relation to injury and permeability, W. J. V. Osterhoxtt 
(Jour, Gen, Physiol,, 5 (1923), No. G, pp. 709-725, figs. .J).—Since death involves 
exosmosis of substances from the cell it was considered probable that if 
exosmosis could be accurately measured one might be able to follow the prog¬ 
ress of death with sufficient exactness to afford a satisfactory basis of com¬ 
parison with the results obtained from measurements of electrical conductivity, 
and that at the same time direct evidence might be gained regarding the 
changes in permeability which accompany death. , 

The measurement of exosmosis by analyzing the solution which surrounds 
the cell Involves difficulties which may be avoided by determining the con¬ 
centration of dissolved substances in the cell. This can be done in a satis¬ 
factory manner In the case of Nitella, whose sap can be obtained without con¬ 
tamination. Since the determination of cWorids in the sap by the method 
described by Irwin, noted above, proved to be convenient and sufficiently ac¬ 
curate, this method was employed for the measurement of exosmosis in these 
experiments. 

It was found that the time curve expressing the increase in the permeability 
of Nitella during the progress of death is practically the same whether derived 
from ipeasurements of exosmosis or of electrical resistance. 

An inquiry into the cause of bud and boll shedding in cotton, P. S. 
JivANNA Rao {Madras Agr. Dept. Tearhook 1922, pp. 1-23, figs. 3 ).—From the 
work outlined in this paper, confined to Oossypium herhaceum (Uppam cotton) 
growing at Coimbatore, It is concluded that ” the shedding whether of the bud 
or flower or boll is brought about in a critical condition of the flower when It 
is unable to absorb enough water owing to the low osmotic strength of the sap 
in the growing |)ortions* ... It is significant that the later stages of bud and 
boll are not subject to such shedding, which must be accounted for by the 
superior osmotic pressure they possess for obtaining the sap. 

”Boll shedding arises as a consequence of ineffective fertilisation or its 
failure. The problem is bound up with the question how far the plant pays the 
penalty for self-pollination.” The views of other investigators are cited and 
appraised. 

A note on pollen sterility and the shedding of bud and fruit in Thespesia 
populnea, P. S. Jivanna Rao {Madras Agr. Dept. Yearbook 1922, pp. 23-27 ).— 
The author has found extensive idiedding in T. poputnea, brought about by 
vegetative propagation. He considers this a case of sterility from impotence 
of pollen and offers the following Interpretation: 
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“The number of fully matured pollen grains being extremely small, the 
chances of a larger number of potent grains reaching the stigma, preferably 
from another flower, are very much reduced. In the plenitude of vegetative 
growth a corresponding increase in growth takes place of the style and stigma 
much to the disadvantage of the pollen grains, very few of which are at their 
highest osmotic activity. There Is, so to speak, an osmotic dilution of the 
pollen grains on the one hand and of the pistil on the other which prevents 
effective fertilization. It also accounts for the dropping of buds under circum¬ 
stances similar to those explained for cotton.” 

Anaesthesia in plants, D. A. Hiihbkrt {Philippine Agr.^ 11 (1922), 2^o. 5 
pp. 141 - 149 ). —Support is given by experiments with Mimosa pudica to Haber- 
landt*s theory of transmission, namely, that stimuli may be divided into the 
two types of simple response produced, for example, by mechanical shock and 
properly controlled chemical stimuli and injury due to mechanical, chemical, 
and other agencies. 

” The flrst type is too feeble for rapid transmission, but the second is rapidly 
conducted. Leaves indirectly affected by a transmitted stimulus behave like, 
leaves which have shown simple response. Rate of transmission and time of 
duration of the effects of the stimulus are directly proportional to the amount 
of stimulus. 

” Chloroform and ether do not narcotize Mimosa. Their effe<!t is similar to 
that of more violent poisons such as ammonia, hydrogen sulphid, and sulphur 
dioxid, but differs in degree. Properly regulated amounts of these substances 
produce simple response, but in excess they produce an injury stimulus. Anes¬ 
thesia is not produced In plants by the use of ga^ which produce this phe¬ 
nomenon in animals. 

” In the presence of small amounts of these gases an excitatory fall is first 
produced, but the leaf reerects itself and the time taken is the same as that 
in the case of simple stimulus. Where the effect is prolonged it is found that 
injury has been produced, and complete recovery does not take place.” 

Freezing and death by cold in plants [trans. title], Berthold {Beitr. 
Pflanzenzuchtf No. 5 {1922), pp. 71 - 82 ). — Differenc'cs in resistance to cold, and 
their practical bearings, are discussed, several references to the literature of 
the subject being indicated. 

Varietal differences in the resistance of cabbage and lettuce to low tem¬ 
peratures, R. B. Habvey {Ecology, 3 {1922), No. 2, pp. 134-139, figs. 6). —”It 
was the purpose of this study to determine if varietal differences in hardiness 
can be placed on an exact basis. . . . 

“An exact method for testing the ability of plants to harden is given, and 
applications for it are suggested. Using this method, the relative injury to 
varieties of cabbage and lettuce at low temperatures is shown to be dependent 
upon varietal differences In the ability of these plants to harden.” 

Conditions indirectly affecting vertical distribution on desert moun¬ 
tains, F. Shbevb {Ecology, S {1922), No. 4 , pp. 269-274, figs. 2 ). —“The object 
of this paper is to describe . . . cases in which the variety of the earth's 
surface so greatly modifies the vertical gradients of physical conditions that 
dissimilar communities of plants and animals may be found at the same altitude 
in adjacent localities.” 

Inventory of seeds and plants imported by the Office of Foreign Seed 
and Plant Introduction during the period from July 1 to September 80, 
1922 {U. 8. Dept Agr., Bur, Plant Indus. Inventory No. 72 {1924), pp. 
Ill+ 42 , pis. 5). —^Economic notes are given of 245 lots of seeds and plants 
introduced for testing in the United States. 
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Fhanaerogamic root pia>a8ite8« D. A. Herbert (PMippine Agr., 12 (192S), 
No. 6, pp. 221--222). —^“The main points for consideration are whether the 
banstoria are modified roots* and whether they are produced In the absence of 
host plants or whether they need contact of chemical stimulus before they are 
produced. ... 

** The results go to show that in the majority of cases there Is no discrimina¬ 
tion on the part of parasite, but that in some cases there is. In the latter case 
the chances of any particular plant of reaching maturity are small, for It may 
not find its host and must therefore die. Self-parasitism is common In seven 
of the species mentioned. It Is often the simplest way of demonstrating the 
parasitic nature of the particular plant being investigated, as near the base 
of the plant the roots are fairly congested and generally some are In close 
contact with others. If self-parasitism takes place, as it does with most species. 
It will be found there, and where self-parasltism takes place, parasitism on 
other species Is always found. Investigation is needed in the case of families 
closely related to the Loranthaceae and Olacaceae to see whether It is restricted 
to particular families or whether it is a more or less general rule through 
families closely related to these two.” 

The parasitism of Olax imbricata, B. A. Herbert (Philippine Agr.^ 11 
(1922), No. 1, pp. 17, 18, fig. 1 ).—O. imbricata is parasitic on several hosts, 
but its haustoria attain their best development on Its own roots. 

GENETICS. 

♦ 

On the relationship between stature and the length of the appendages in 
man, J. A. Harris (Amer. Nat., 58 (192i), No. 656, pp. 25^-271, figa. i ).— 
Based on the data of Boas and Wissler* and Schuster.^ the author has made 
a statistical study of the relation between stature and the length of the upper 
and lower appendages of children and adults of both sexen. The correlationB 
found were, relatively high, but the correlation indicating the relationship 
between stature and the deviation of its components {sitting height and 
leg and thigh lengths) from their probable values show that leg length forms 
a relatively larger portion of total stature in tall individuals than in shorter 
ones. The relationship between stature and the deviation of the length of 
the upper appendages from their probable value was relatively small and in 
some cases not significant, but prevailingly negative. 

Chromosome behavior in Acer platanoides L., C. A. Darling (Amer. 
Jour. Bot., 19 (192S), No. 8, pp. 450-4^7, pis. 2). —“Chromatin masses corre¬ 
sponding in number to the chromosomes at the time of ceil division are pres¬ 
ent in the various stages of the vegetative cells and of the reproductive cells 
in A. platanoides. These chromatin masses may be followtid through synapsis, 
in which stage they become closely paired and unite end to end. The chromatin 
threads are formed by a flowing out of the chromatin material from t^O 
chromatin masses. The chromosomes do not lose their Individuality in pass¬ 
ing through the telophase stages to the resting stage of the nucleus,” 

The Gromet ” pattern in sheep, O. Wribdt (Jour. Hereditp, 15 (1924)t 
No. S, pp. 124^126, figa. fi).—The author has studied the inheritance of the 
Oromet pattern in sheep (a gray mottled face, with black over the eyes, bxidge 
of the nose, and on the lips), and has found that this condition behaves as 
a normal recessive to white and probably to black-fkce. The study was made 
from the records of several Norwegian breeders. 

• U. A Bor. Bd., Bpt. Commr. Ed., 1904, X, p. 26-192. 

4Bloaiemka, 8 (1911), No. 1-2, pp. 40-^1. 
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Albiiilsiia In tMurlegr* G. A. Wiebe (Jour. Heredity, 15 (1924), 5, pp. 

220-dMMt, fig, 1), —^Plants producing albino seedlings were found in an Ft head 
row of NepalXmany-noded dwarf barley (E. S. R., 48| p. 882). Genetic study 
of the normal plants in rows allowing albino seedlings indicated that albinism 
in barley behaves as a simple Mendelian recessive. No defective endosperms 
could be found in either the normal or the albino-producing seedlings. 

A biometrical analysis of characters of maize and of their inheritance, 
T. K. WouTBS (Virginia 8ta. Tech. Bui. 26 (1924), pp. 5-70, figs. 20).—These in¬ 
vestigations are considered in three parts. 

I. A study of ear and plant characters of maize. —Statistical studies of cer¬ 
tain ear and plant characters in corn were made in order to analyze more 
thoroughly the inheritance of these characters and to determine their interre¬ 
lations. Boone County White corn and Silver King com were used in the 
study of ear and plant characters, respectively! 

The means of the ear characters of the high yielding strains of Boone County 
White and those of the characters of the marketable ears of the low yielding 
strains, as a rule, were greater than those of the low yielding strains in 
this variety. No pronounced differences were observed between means of the 
low yielding strains and a composite random sample from the low yielding 
strains. The characters of the marketable ears varied least, and were fol¬ 
lowed in order by the high yielding strains, random samples, and low yielding 
strains. 

The most variable ear characters were tip value, butt value, weight of grain, 
length of ear, and average length of kernel, and the least variable was the 
percentage of grain. Plant characters varying most were weight of cob, weight 
of grain, weight of stalk, height of stalk below the ear, and number of nodes 
below the ear, and varying least were days to silking and to tasseling. Weight 
of grain per ear was correlated positively and significantly with all other char¬ 
acters except the ratio of butt circumference to tip circumference, where either 
no relation or that weight of grain decreases with an increase of cylindriclty 
of the ear was indicated. Percentage of grain increased as length of kernel 
increased but declined with an increase in the diameter of the cob. Correlations 
of yield of grain per stalk with days to tasseling and to silking Indicate that 
the plants flowering late within a given variety produce less grain than those 
flowering earlier. A marked correlation of yield of grain per stalk was seen 
with weight of cob, weight of stalk, and circumference of stalk. 

A random sample will probably give as reliable conclusions as will the entire 
sample from which it is taken. High or low yielding strains of corn apparently 
can not be distinguished by the use of the score card alone, but the score card 
may be of value in sselectlng high yielding ears within strains, 

IL The inheritance of characters of maize as influenced by hybridization .— 
The inheritance of certain characters was studied in the Pi, Fi, and Ft genera¬ 
tions of Alvord Dent X Cornell No. 12 and Narrow Leaf X Cornell No. 12. Days 
to pollen maturity showed a significant positive correlation only with number 
of nodes per plant in all generations studied in Alvord Dent X Cornell No. 12. 
Weight of grain per stalk in the three generations was positively and signlll- 
cantly correlated with all the characters studied except days to pollen maturity. 
These and other results suggested that late maturing, high yielding plants are 
those that tassel, silk, and mature pollen early in the period of growth. 

In Alvord Dent X Cornell Na 12 about the same degree of correlation existed 
between the characters when correlated with either pollen maturity or yield 
per plant in the Pi, Fi, and Ft generations, whereas in Narrow Leaf X Cornell 
No. 12, a closer correlation was found in Cornell No. 12 between weight of 
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grain per stalk and various characters studied, than in Narrow Leaf or In the 
two hybrid generations. The mean values of the Pi of both hybrids were gen¬ 
erally greater than those of the parents or tlie Fa, The most variable char¬ 
acters in both crosses were weight of stalk, weight of grain, and weight of cob. 

IIL Inheritance of correlated characters.-^-AMhoagh yield per plant and cir¬ 
cumference of stalk were highly correlated in the studies reported in part 1, in 
further investigations the differences in yield between seed of Silver King 
borne by small circumference plants and by large circumference plants, whether 
the seed were selfed or cross-pollinated, were so slight as to be unimportant. 

The partial genetic independence in size of the various paits of the 
body, P. B. Sumner {Natl Acad, Sou Proc.y 10 (1924), No. 5, pp. 178^180 ).— 
This and the following paper are continuations of the discussion between the 
two authors previously started over Castle’s paper dealing with the operation 
of factors controlling size (E. S. R., 49, p. 366). Evidence is presented, based 
on experiments with Peromyscus and the work of Hammett, to indicate that 
special size factors are operative in controlling the size of individual parts 
which materially Influence total size. 

Are the various parts of the body genetically independent in size? W. E. 
Castle {Natl. Acad. Soi. Proc., 10 {1924), No. 5, pp. 181,182 ).—^This is a reply 
to the above paper in which the author further emphasizes his position in regard 
to the operation of general size factors. He concludes that he has demonstrated 
that ** in rabbits the only genetic agencies of any consequence which affect size 
are those which affect size generally.” 

Measurement of linkage values, G. N. Coli.inb {Jour. Agr. Research 
[U. fif.], 27 {1924), ii, pp- 881-^91 ).—The author discusses three general 
methods that have been proposed for measuring linkage values in the Pa popu¬ 
lation : Yule’s coefficient of association, Q; Emerson’s method, P; and Haldane’s 
method, T. Yule’s method is considered to most nearly meet the requirements 
of a general method, and a formula is given for evaluating the degree of linkage 
from observed values of Q. 

Maleness and femalcness in sheep (trans. title), M. Laplaud and A. 
Gabnieb {Rev. Zootech. [Paris'], S {1924)f Nos. S, pp. 164-168; 4t PP- 256-265, 
figs. 3 ),—This is a summary of the numbers of males and females born in the 
flock at Vaulx-de-Cernay from 1904 to 1921. Though larger numbers of males 
or females occurred in certain years, the sexes were approximately equal in 
number, and the total of twin males and twin females was approximately 
equal to the combined numbers born as male and female twins. 

The inheritance of flower types and fertility in the strawberry, W. D. 
Vallbau {Amer. Jour. Bot., 10 {1923), No. 5, pp. Consideration of 

data and inferences from work now discontinued ” leaves little doubt that 
the males and hermaphrodites are homozygous for sex chromosomes bearing 
functional ma^ determiners. The females, on the other hand, must be as¬ 
sumed to possess one sex chromosome carrying a male or hermaphrodite d^ 
terminer, and another chromosome carrying the female determiner. In other 
words, we have a condition similar to that existing in pigeons and cultivated 
fowl in which the nmles are apparently homozygous and the females heterozy¬ 
gous for the sex determ^ers. The condition is opposite to that which has been 
fotmd to exist in the females of Bryonia, Lychnis, sweet pea, and Vitis. In 
view of the fact that either males or females may be heterozygous in the 
animal kingdom, it is not surprising that both types should be found in 
plants.” 
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The author does not believe that the presence of other sex types of flowers 
on a plant predominantly of one sex necessarily means that sex is not de¬ 
termined by specific factors, or that such a condition is an argument against 
a Mendelian interpretation of sex in plants. It is not difficult to suppose that 
in certain parts of a plant conditions may set up having a tendency to de¬ 
crease the suppression of factors already present and to allow flowers or 
flowering parts of the opposite sex to be produced on a given plant “The 
determiners for sex in plants may be specific entities, but still their full or 
partial expression may depend upon the immediate conditions surrounding them 
at the time of flower production.” 

Experimental studies on the duration of life.—X, The duration of life of 
Drosophila melanogaster in the complete absence of food, R. Fexul and 
S. L, Paekeb {Amer. Nat, 68 (1924), No, 656, pp. 19S-218, figs, d).—In continu¬ 
ing this series of studies (E. S. It, 61, p. 128), the length of life of vestigial and 
Old Falmouth flies has been studied in the complete absence of food. 

In making the study, 650 special glass tubes were started on May 3 with 3 
pairs of flies each. Three hundred of the tubes were of the Old Falmouth and 
350 of vestigial stock. The food and parents were removed on May 12, leav¬ 
ing only the pupae on the sides of the tubes. When the flies began to 
emerge they were removed at 6-hour intervals and placed in 1 oz. vials in 
densities of 5, 50, and 100 flies per vial. The length of life was determined 
for tlie following numbers of wild and vestigial flies, resi)ectively, at the 
different densities: Five per vial 555 and 577, 50 per vial 583 and 610, and 
100 per vial 641 and 666 flies. The following table gives a summary of 
the results obtained for the combined sexes: 

Biometric constants for duration of life of starved fiies, sexes combined. 


Numbers examined 
per vial. 

Mean length of life. 

Standard deviation. 

Coefficient of variation. 

Wild^type. 

Vestigial. 

Wild type. 

Vestigial. 

Wild type. 

Vestigial. 

6. 

Hours. 
44,77=fc0.25 
44.60± .28 
47.50=k .26 

Hours. 
46.36:k0.20 
47. 20± . 30 
48.6li: .26 

Hours. 

8.84=b0.18 
.19 

0.88d: .19 

Hours. 

10. 19:i;0. 20 

11. lid: .21 
9.63d: .18 

Per’cent. 
19.76d:0.42 
22.08d: .40 
20.75d= .41 

Per cent. 
21.97d:0.46 
23.63d: .48 
19.64d: .38 

60. 

100. 


The more outstanding results, as pointed out by the authors, were that the 
duration of life for both strains was practically the same in complete star¬ 
vation, whereas the expectation with food is nearly three times as long for 
the wild as for the vestigial flies. The coefficient of variability was also 
relatively much lower under starvation than with normal feeding, previous 
experiments having shown variabilities all over 20 per cent. As with food, 
the females were found to have a slightly longer duration of life than do the 
males, and the variability of the females was also greater. The slight dif 
ferences in the length of life at the different densities under starvation 
indicated that the larger differences observed in fed flies at such densities 
are directly connected with feeding. 

A comparison of the form of the life curves of the wild flies on a centile 
age base showed that the form of the life curve was substantially the same 
for both fed and starved flies. The curves for starved and fed vestigial flies 
were widely different, however, as the curve of the starved flies closely 
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approached that of the wild type, while the pecaliaiitieB of the carve for fed 
vestigial flies have been pointed oat in earlier papers. This tends to indicate 
that normal laboratory feeding conditions do not permit vestigial flies to 
realize their fall potentialities in respect to doration of life. 

The genetic significance of these results is pointed oat by showing how the 
environment may operate in retarding or aiding the expression of genetic 
factors. The gene which has been shown to reduce the length of life of 
vestigials when fed is not able to operate under conditions of starvation, 
though the genetic factors making for longer length of life of fbmales are 
not changed relatively. 

The influence of nutrition in causing lasting alterations in plants [trans. 
title], P. EHBBNBjao (Beiir. Pftanzenzucht, No, 5 pp, —^The first 

of the two main portions of this article deals with the relations of nutrition 
to sporadically hereditary changes in plants, and the second with such rela¬ 
tions to the hereditary changes (mutations) in the stricter sense. 

Some effects of physiological conditions on genetic characters of wheat, 
W. P. Gebickb (Amer, Jour, Bot,^ 10 (1920)^ No, d, pp, 275-277), —^A brief pre¬ 
liminary report of tests made shows that relatively simple alterations in the 
physiological condition produced profound effects in determining relative 
earliness or lateness of certain wheat varieties. 

Note on the colour changes in rats* fur produced by alterations in diet, 
Q. A. Habtwell (Biodiem, Jour,^ 17 (1025), No, pp, 547, 5-^5).—Several lots 
of dark colored rats fed on diets of bread and whole milk with and without 
vegetable kitchen scraps at the King's College for Women changed to a 
gray-fawn color about three weeks after the feeding commenced. No changes 
in coat color attributable to diet were produced during the winter months. 
It was found that by the addition of caseinogen, with and without other 
food, the dark color again developed in the hair. The author concludes that 
the melanin of the hair is formed from tyrosin and tryptophan. 

HELD CROPS. 

Forage crops in relation to the agriculture of the semiarid portion of 
the northern Great Plains, R. A. Oakley and H. L. Wbstoveb (17. 8 , Dept, 
Agr, Bui, 1244 (i^^4)f PP- 54, flffs, 18),—‘The relation of cultivated forage crops 
to the agriculture of the northern part of the Great Plains region is consid¬ 
ered in this publication. The region is delimited, and an account Is given of 
its history, climate, soils, and agricultural resources. Experimental data are 
tabulated and discussed showing the forage yields of com fodder; sorghum 
varieties; com and sunflowers for silage; alfalfa varieties; alfalfa seeded 
broadcast, in rows, and in drills, receiving different cultural treatments, with 
and without a purse crop, and in comparison with brome grass and brome grass- 
alfalfa mixture; millet varieties; Sudan grass in rows, drilled, and broadcast; 
sweet clover in rows, drilled, and with nurse crops; field pea varieties and 
field peas mixed with grain; and miscellaneous grasses and clovers, grain 
hay, and root crops and (he seed yields of soy bean varieties. These data 
were obtained from tests at various points in the northern Great Plains con¬ 
ducted by this Departmmit independently and in cooperation with the State 
experiment stations. 

Cereals are the chief crops, although forage, particularly native grasses, 
e<mtributes largely to the agricultural resources by making stock raising pos- 
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Bible. Tbe acreage of cultivated forage crops is slightly more than half that 
of native grasses cut for hay. The precarious conditions under which crop pro¬ 
duction is attempted in the drier parts of the region require livestock to 
stabilize the farm income. The native ranges and hay lands must be supple¬ 
mented by cultivated forage crops if stock raising is to become an important 
modification of grain farming. 

Alfalfa, com, and grain hay are the most important forage crops of the re¬ 
gion. Sorghum is grown extensively in northern Nebraska and southern 
South Dakota. Awnless brome grass and sweet clover are prominent crops, 
and millets are used to some extent as emergency crops, while only limited 
areas of field peas, soy beans, and root crops are grown. The most hopeful 
means of improving the ranges seems to be through the introduction of exotic 
plants. The possibilities of the silo as a means for storing forage for indefi¬ 
nite periods are an important consideration. 

Readjustment of the ratio of forage to grain and of the size of the farm unit, 
and the raising of beef cattle are suggested to provide a well balanced farming 
system. 

Spring crops for eastern Oregon, D. E. Stephens, R. Withycohbe, and O. 
Shattuck (Oreffon 8ta, Bui SO 4 (1924), pp. 3-36, fiffs. i-4).—The results of 
variety, cultural, and seeding tests with spring-sown crops at the substations 
at Moro in Sherman County, Union in Union County, and Burns in Harney 
County, Oreg., are reported on with milling and baking data for wheat 
varieties, and tabulations and maps showing the distribution, yield, and acre 
value of the small grains in Oregon. Much of this information has been noted 
from other sources (E. S. R., 47, p. 533; 49, pp. 6^, 828). 

When not injured by freezing, fall-sown grains usually are more productive 
and distribute farm labor better than the spring-sown grains, but under cer¬ 
tain conditions spring seeding may be advisable. The experience of farmers 
on the dry lands of eastern Oregon, and results obtained on the substations 
show that fall-sown wheat will produce higher acre yields than spring-sown, es¬ 
pecially after summer fallow, and that winter barley, if not injured by cold 
weather, will usually outyield spring barley. Winter rye grown after fallow 
at Moro has not been as productive as spring rye, but neither winter rye nor 
spring rye has yielded as much as winter or spring wheat. At the Burns Sub¬ 
station, spring rye has been the most dependable dry-land crop. 

Among the leading varieties at Moro have been Federation, Hard Federation, 
and White Federation wheat; Mariout and Peruvian barley; Markton and 
Three Grain oats; O'Rourke, Lima, and White Canada field peas; Minnesota 
13, Northwestern Dent, and Walla Walla White Dent com; and Idaho Rural, 
Early Rose, and Irish Cobbler potatoes. Leaders at Burns were Federation 
and Baart wheat on irrigated and dry land, respectively, Trebi and Hannchen 
barley, Early Mountain oats, Kaiser field peas, and Early Ohio Potatoes. Pro¬ 
minent varieties at Union included Federation and Hard Federation wheat, 
Trebi and Hannchen barley, Silvermine oats, White Canada field peas, and 
Minnesota 18 corn. 

Federation and Hard Federation wheats are expected to supplant all other 
spring wheat varieties in eastern Oregon. Milling and baking trials con¬ 
ducted by the Bureau of Agricultural Economics, U. S. D. A., showed Hard 
Federation to be a very satisfactory wheat for breadmaking, being better than 
Baart or Pacific Bluestem and about equal to Marquis. Federation grown on 
dry land appears to be about equal to Baart for breadmaking. When grown 
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under irrigation, Federation seems to be somewhat superior to Dicklow as a 
milling wheat. 

Barley has been the most productive crop for spring seeding in the region. 
Oats did not produce as well as barley on dry land. Field peas were particu¬ 
larly promising, being used successfully for pasture for hogs and sheep at 
each of the substations, and proving superior to the small grains in feeding 
tests with hogs at Union. Flax may prove profitable in certain sections in 
eastern Oregon. Potatoes have given fair yields under dry-farming conditions 
at Moro when grown after fallow. 

[Agronomic investigations in Hawaii, 1922], H. L. Chuivo, J. C. HippeU- 
TON, F. Q. Keauss, and J. F. O’Bbien (HawaU 8ta. Rpt. J922, pp. 8-11, H, 15, 
20 , 21, 22, 23, pi. i).—Experimental work with field crops reported on in con¬ 
tinuation of earlier work (E. S. R., 48, p. 330) included variety tests with 
cassava, mangels, forage grasses, sorghum, and kale; productivity tests with 
miscellaneous grasses and Hubam sweet clover; and breeding work with corn, 
cowpeas, and sunn hemp. Plat tests of cowpeas, soy beans, pigeon pea, purple 
vetch, Bellingham pea, and emmer, and corn varieties were made at Haleakala 
Substation. Although distinct increases resulted from the application of 
fertilizers to Yellow Caledonia sugar cane, no relation was apparent between 
the amount of Increase and the composition of the fertilizer applied. Acid 
phosphate was the only single fertilizer giving an appreciable increase, and 
plats receiving this material in fairly large quantities made the highest yields. 

The value of the pigeon pea for Hawaii is pointed out. On soils very dry 
in summer and producing few crops without irrigation, greaptly increased 
yields of the whole plant, forage, and seed of pigeon peas were obtained with 
irrigation. On rather unproductive raw uplands at Pupukea, with the applica¬ 
tion of 500 lbs. per acre of phosphatic fertilizer at planting, the green forage 
yield of pigeon peas increased from 2.61 to 13.07 tons. 

[Agronomic investigations in Hawaii, 1923], H. L. Chunq and J. 0. 
Rifpebton (Hawaii 8ta. Bpt. 1923, pp, 6, 7, 10). —Supplementary to the above 
report are given the results of varietal trials with mangels and native and 
exotic Sweet potatoes, the progress of improvement work with sunn hemp, 
and brief accounts of the flowering of Guatemala grass and Uba sugar cane. 
Hybrids were made between Uba and the best sugar cane varieties available. 

Experiments with edible canna show that regardless of age and the fact 
that considerable difference exists between the mature and immature type of 
tubers, the chemical composition of a hill of cannas as a whole remains prac¬ 
tically constant. The feeding value of the edible canna, both tubers and tops, 
is similar to that of the other common tuberous and nonleguminous forage 
crops. Canna starch is characterized by its unusually large granules, and its 
properties resemble those of potato starch. It is thought to have possibilities 
as an industrial starch. 

[Fieldi crops investigations in kfissonri, 1922-^8], W. 0. Ethsbxdqe, 
C. A. Helm, L. J. Stadleb, and J. T. Quinn (Missouri 8ta. Bui. 210 (1924), pp. 
51-55, 57, figs, fi) .—Investigation during 11 years of methods of seed bed prepa¬ 
ration for corn on deep, fertile Marshall silt loam in northwest Missouri 
showed that planting in a list furrow 6 to 8 in. deep, or even in a shallow 
furrow opened with disk planter, has invariably increased the yield of corn, 
giving respective acre Increases of 7.4 and 4.2 bu. over surface planting. On 
fertile Grundy silt loam soil in northeast Missouri, late and deep cultivation 
aj^rently decreased the yield slightly in 1922. On Marshall silt loam in 
northwest Missouri spring plowing and shallow cultivation produced better# 
yields than fell plowing and deep cultivation, whereas on Hagerstown silt 
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loam In southwest Missouri spring plowing caused a reduction of nearly 7 bu. 
to the acre. liittle or no difference between the yields from spring plowing 
and fall plowing was seen on Summit silt loam in central Missouri. 

While kafir and sorgos have outyielded corn on upland soil in the Ozark 
section, a comparison in the gray prairie section of southwest Missouri did 
not show the same superiority. 

Blackhull and selections from Michigan Wonder and Fulcaster led the wheat 
varieties. On gray prairie soil in southwest Missouri, land plowed early 
produced nearly twice as much wheat per acre as land plowed late. Variations 
in the subsequent treatment of laud plowed either early or late had no sig> 
nifleant effect upon yield. Harrowing soy bean stubble in preparation for 
wheat made 7.1 bu. per acre more than rolling, 2.7 more than rolling and 
disking, and 7.8 more than no treatment. 

A Sterllis selection, Burt, and Fulghum were the leading oats varieties in 
acre yields. 

The superiority of Acala, Mebane Triumph, and Cleveland cotton has been 
demonstrated in the southeast Missouri lowlands. On Lintonla fine sandy loam 
an average net profit of .$6.(>0 per acre has accrued from the application of 300 
lbs. of acid phosphate, which increased the earline.ss of the cotton crop about 
10 per cent. No further profit followed the addition of 35 lbs. of potassium 
chlorid. 

Continued varietal trials with soy beans have shown Virginia to be suitable 
for soils of medium and lower fertility, Wilson for seed and hay on central 
Missouri soils somewhat above the average in fertility, and Morse and Mikado 
for the fertile soils of northeast and uorthurest Missouri, respectively. In cul¬ 
tural tests with soy beans maximum yields accompanied plantings between 
May 15 and June 1, 3.5-ft. rows, 20 lbs. of seed per acre, and level and shallow 
cultivation. In rows 40 in. apart soy beans slightly outyielded cowpeas in both 
seed and hay, and when sown wdth an 8-in. grain drill soy beans still made 
slightly higher yields of hay than cowpeas and more than doubled the seed 
yields of cowpeas. Soy beans yielded slightly more in both seed and hay when 
sown with a grain drill. Cowpeas sown with a grain drill yielded far more 
hay but only half as much seed as when sown in 40-in. rows. 

Sudan grass made highest yields when drilled at the rate of 25 lbs. per 
acre on average upland soil at Columbia, while at Cuba on very thin upland 
soil 30 lbs. gave the best returns. Sudan grass and soy beans drilled together 
at Columbia nearly doubled the yield of these crops sown in alternate rows 
32 in. apart. 

Potato studies have shown the value of fall home-grown seed for the spring 
crop, the practicability of growing a fall crop under average Missouri farm 
conditions, and the superiority of certified over noncertified northern seed. 

[Field crops work in Rhode Island, 1023] (Rhode Island Bta. Rpt. 192S, 
pp. 6, 7, 9).—'These pages report briefly the progress (E. S. B,, 49, p. 626) of 
comparisons of potato varieties and hybrids and rye varieties, a seeding test 
with annual white sweet clover, and a fertilizer trial with corn on grass sod 
in rotation without manure. 

Elemental composition of the com plant, W. L. Latshaw and E. C. Mil- 
LEB (Jour, Agr, Research [P. 21 PP* 845-860^ pL I, fig. 1 ),— 

An elemental analysis of five corn plants of Pride of Saline variety grown in 
the field at Manhattan, Kans., in 1920, was made at the Kansas Experiment 
Station. The results of the analysis are tabulated and discussed, and the 
weights of the elements removed from the air and soil by an acre crop of com 
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are estimated. The following table shows the average percentage and the per¬ 
centage distribution of the different elements: 

Average percentage and the percentage distribution of the different elements in 
the leaves, stems, grain, roots, and cobs of Pride of Saline com grown at 
Manhattan, Kans,, in 1920, 


111 


Percentage of the elements, dry basis. 


Leaves_ 

4t27 

43.86 

5.86 

1.30 

a 21 

1.48 

a47 

a 21 

024 

007 

2L50 

007 

022 

004 

Stems_ 

44.51 

48.20 

5.90 

.84 

.09 

1.23 

.17 

.16 

.16 

.05 

.42 

.01 

.22 

.02 

Qraln_ 

44.72 

45.30 

6.96 

2.15 

.34 

.42 

.03 

.20 

.14 

.04 

.02 

.02 

.03 

.04 

Roots. 

42.81 

43.58 

5.72 

1.27 

.12 

.48 

.61 

.17 

.25 

.52 

4.44 

.98 

.11 

.07 

Oobs. 

45.75 

45.89 

6.36 

1.38 

.00 

.46 

.02 

.11 

.02 

.03 

L83 

.05 

.12 

.08 


Percentage distribatlon of the elements. 


25.01 28.83 45.18 58.16 82.82 30.75 22L06 62.32 10.46 42.84 27.88 
13.78 ia48 82.16 l&Ol 21.04 22.66 14.57 8.61 2.00 86.02 12.64 

4a 01 52.26 14.10 a 43 84.22 25.77 1&68 . 43 & 71 7.07 35.68 

&31 4.24 a76 10.40 6.75 ia66 4111 27.57 66.33 5.42 1187 

a85 1 86 1 67 . 80 & 68 1.12 2.66 1.06 *158 7.75 &0a 


The effects of fertilizers and hybridization on maturity and yield of 
com, T. B. Hutcheson and T. K. Wolfe (Virginia Sta, Tech, Bui, 27 (1924), 
pp. 5-20, figs, d).—The Influence of some of the ordinary commercial fertilizers, 
stable manure, legumes, and lime on maturity, yield, shelling percentage, per¬ 
centage of marketable grain and of matured ears, and pounds of shelled corn 
per pound of stover was determined with corn grown in rotation and under 
continuous cropping on Hagerstown silt loam soil. 

Acid phosphate was outstanding among the different fertilizers used alone, 
both in rotations and under continuous cropping. In the rotation a fertilizer 
combination including acid phosphate was generally more effective than either 
a combination omitting acid phosphate or any commercial fertilizer used alone. 
Under continuous cropping, phosphates alone were usually more advantageous 
than any combination of commercial fertilizers or any single commercial ferti¬ 
lizer. In the rotation the proper proportion of nitrogen, phosphoric acid, and 
potash appeared to be more effective in promoting growth and maturity than any 
single dement ^Soluble phosphates were much more effective than insoluble phos¬ 
phates in the rotation, whereas under continuous cropping raw rock phosphate 
or floats seemejl to be as efllcient as the soluble phosphate. Stable manure 
demonstrated its value in both experiments. As the yield increased or de¬ 
creased in the rotation, the percentage of matured ears, percentage of market¬ 
able grain, shelUag percentage, and proportion of shelled com to stover seemed 
to increase or decrease. Correlations between jp^ield and the other fftctors 
were not so close under continuous cropping. 

An additional year’s observations on the effects of hybridization on maturity 
and yield in the Fi generation of a number of varieties of com crossed in 1915 
(B. S. E., 89, p. 81) gave results In harmony with those already reported. 
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Korean lespedeza, a new forage crop, A. J. Pibtebs and G. P. Van EsEa> 
Tiira (U. 8. Dept. Apr., Dept Circ. S17 (im)f PP- iS, figs. 11).—The character¬ 
istics, origin, and botanical history of Korean lespedeza {Leapedeza stipulacea) 
are discussed, a comparison is made with Japanese lespedeza (L. striata), and 
the results of cooperative tests with the crop are assembled. 

As compared with Japanese lespedeza, Korean is earlier, the growth is 
coarser, the branchlets more woody, and the leaflets decidedly larger, broader, 
and of a duller, grayer green, Korean is a heavy seeder, being certain near 
Washington, D. C., and producing fair seed yields at Ames, Iowa. L, stipulaoea 
may be of value on relatively poor acid soils and at the higher altitudes in 
the South. Its drought resistance suggests further trial on the eastern border 
of the Great Plains. The lespedeza failed when seeded with a nurse crop In 
Ohio, whereas a good stand followed seeding with oats in Illinoia The crop 
did not thrive when seeded on a heavy blue grass pasture in western Penn¬ 
sylvania, while growth was satisfactory when seeded on poor blue grass sod 
In Ohio. 

Korean lespedeza is a summer pasture crop for the poorer permanent pas¬ 
tures of the Northern States. It *is not a hay crop and Is not advised for situa¬ 
tions in which red clover, alsike clover, or sweet clover thrive. Its value is 
believed to lie in the fact that it will reseed the ground and will grow in the 
hot months when grass on poor droughty land is brown and dead. 

Sugar, E. W. Bbandes, C. O. Townsend, P. A. Yoder, S. F. Sherwood, R. S. 
Washburn, G. B. L. Abner, O. E. Baker, F. C. Stevens, F. H. Chittenden, 
C. F. Lang WORTHY, et al. (C/. S. Dept. Agr. Tearhook 1923, pp. 151-228, figs. 
51). —This concise account of the sugar industry in the United States, a portion 
of which was prepared in cooperiition with the Louisiana Agricultural College, 
deals with its historical development; the factors influencing the culture of 
sugar cane and sugar beets, cultural and labor requirements, diseases and insect 
pests, improvement of sugar plants by breeding and selection, production costs, 
and manufacture of sugar from sugar cane and beets; production of sucrose 
by sorgo, maple, and of other sugars; and by-products of sugar manufacture. 
World production and movement of sugar, prices and consumption of sugar, 
and legislation are commented on briefly, with conclusions on the outlook for 
the sugar industry in the United States. 

Dark tobacco fertility experiments at the Clarksville station—results 
from a ten-year period—1913^1922, C. A. Mooers and R. H. Milton (Ten¬ 
nessee Sta. Bui. 129 U924), pp. 23, figs. 8). —Fertilizer experiments with tobacco 
were carried on on Clarksville stony loam soil at the Clarksville Substation 
in cooperation with the Bureau of Plant Industry, U. S. D. A. 

The relative values of moderate applications of fertilizer, lime, and manure 
in a 5-year rotation of tobacco, soy beans, wheat, and clover and grass two 
years were determined. The maximum yields of all crops were made with 
the full treatment of fertilizer, lime, and manure. The next highest yields were 
obtained with tobacco, wheat, and clover and grass hay ^en lime was 
omitted* and soy beans when manure was omitted. Omission of the fertilizer 
resulted in marked reductions in all crop4, although the yields therewith were 
greatly in excess of those obtained on untreated plats. 

Three hundred lbs. of acid phosphate and 120 lbs. of sodium nitrate seemed 
to be the most profitable amounts of these materials for tobacco. Increased 
yields of both wheat and hay could be attributed to fertilizer as applied to 
tobacco preceding them in rotation. The yields on the fertilized plats exceeded 
those on the check plats and rose with the Increase in application of from 0 to 
800 lbs. of add phosphate per acre. Either basic phosphate or predpitated 
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bone may be substituted for acid phosphate on tobacco. Sodium nitrate and 
ammonium sulphate produced the greatest increases in yield and were the 
most profitable in a comparison of nitrogenous fertilizers. A definite need 
for potash as a tobacco fertilizer was not shown in cooperatire trials in Mont¬ 
gomery County. 

Other phases considered briefiy are a comparison of two 5-year and two 8- 
year rotations, the time of application of manure in rotation, and a production 
test of alfalfa. 

Rules for seed testing, M. T. Munn (Vew York State Sta, Circ. 7S (1924) ^ 
pp. 16). —^The rules recommended by the Association of Official Seed ^Analysts 
of North America for the testing of agricultural seed are given in full, with a 
table showing the characteristics of seeds of field crops. 

Weeds of New Jersey, J. G. Fiskk (Xew Jersey Stas. Giro. 161 (1924)^ pp. 
3-86, figs. 25). —The characteristics of 26 common weeds in New Jersey are set 
forth with suggested control methods and a general discussion of eradication 
practices and dissemination. 


HOETICTrLTTJEE. 

[Horticultural investigations at the Hawaii Station, 1922], W. T. Pope 
and J. 0. Rippebton (Hawaii Sta. Rpt. 1922, pp. 2-8, IS, 14, ly, pis. 6 ).—^As 
usual (E. S. R., 46, p. 838) this report is devoted largely to trials of new and 
important fruits. Of 26 varieties of bananas tested at the Tantalus Substa¬ 
tion, the Chinese variety is deemed particularly desirable for planting at low 
elevations and in gardens. The Bluefields variety is described as a good 
shipping fruit, but tlie height of the tree renders it susceptible to wind injury. 
Seedlings of the Solo papaya were found in some instances to surpass the 
parent in quality and to come into fruiting very early; in many Instances 11- 
month-old trees carried 40 to 70 lbs. of fruit. Propagation of the papaya is 
usually by cuttage, although seedlings often produce satisfactory results. The 
citrus orchard, improved by turning under a cover crop of mungo beans, pro¬ 
duced abundant crops of certain varieties, A survey of native oranges yielded 
one variety bearing large, smooth-skinned, sweet, Juicy fruits. The time of 
ripening was so variable among the 85 avocado varieties under test that fruit 
was obtained during the greater part of the year. In many cases avocado 
seedlings were found superior to their parents. Several recently named man¬ 
goes are described. 

Tomato seedlings resulting from the hybridization of Earliana with the 
small native variety showed some of the superior qualities of the named par¬ 
ent combined with the insect-resisting capacities of the wild parent. 

Pineapple fertilizer investigations begun in 1919 with the purpose of de¬ 
termining the ^ect of fertilizers on yield and on the prevention of wilt dia- 
eases showed at the close of the study in 1922 that in fertile soils, such as 
used in the ex|»eriment, fertilizers have no apprccinihe i/.tiiunce on yield or 
in the warding off of wilt 

Measurements taken in plats of the tree fern established with a view of de¬ 
termining the feasibility of replanting tree fern on cut-over areas as a source 
of starch showed an annual vertical increment of approximately 4 in. per 
year. 

Coconuts, with a portion of the outer hull removed and the cut ends set Just 
below the surface, germinated better in rice hulls than In coarse black sand or 
in coral beach sand. 
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[Horticultural investigations at the Hawaii Station, 1928], W* T. Pope 
(Hawaii Bta. Rpt, 1928^ pp. 5-5).—brief report upon acclimatization and 
cultural tests with new or promising fruits. 

Of approximately 90 varieties of avocados under study some were observed 
to be decidedly unproductive, a condition believed due to failure in pollination, 
preliminary studies indicating that cross-pollination is necessary in certain 
varieties to assure satisfactory production, as indicated by Stout (E. S. B., 
50, p. 238). A method develoi)ed by the station for propagating avocados, in 
which the tender terminal slioots of desirable varieties are grafted on young 
seedlings, is expected to greatly reduce the time required to bring young grafted 
trees to a transplanting age. Rootstock studies with the avocado Indicated 
that, contrary to the local belief, the West Indian rootstock is equal to the 
Guatemalan, particularly when the seeds used in producing the stocks are 
taken from good quality fruits. Due to close consanguinity, the Guatemalan 
and West Indian types may be united by budding or grafting. 

Certain seedlings of the Victoria No. 9 mango produced fruit identical to 
that of the parent tree, a phenomenon believed due to the fact that seeds of the 
Victoria No. 9 are polyembryonio, a condition which is thought to result in one 
hybridized and several parthenogenlc seeds, the latter producing plants with 
fruit nearly like that of the parent tree. An improved method of grafting 
seedling mangoes was developed wherein the percentage of success was in¬ 
creased approximately 46 per cent. 

Breadfruit was successfully propagated by the division of surface roots into 
5-in. sections. Of the bananas tested during the year, the Kona Maimaoli is 
deemed tlie best cooking variety both on account of the quality of the fruit 
and the size of the clusters. 

Cowpeas were most satisfactory among several winter cover crops te.sted in 
the citrus orchards. The Isabella grape, a variety found well adapted to 
Hawaii, may be made to ripen its fruit during every month of the year. 

[Horticultural investigations at the Missouri Station] (Missouri 8ta, Bui, 
210 (1924)f PP- 55-57).—This, the usual summation (E. S, II., 48, p. 636) of 
activities during the fiscal year, is composed of brief progress notes. 

In hardiness studies, by II. D. Hooker, jr., it was found that tender plants, 
though usually containing more water, lo.se their moisture content more rapidly 
and can be completely dried in less time than hardy plants, which are pre¬ 
sumed to contain a larger proportion of their water in colloidal combination. 
As indicated in other studies by this author, fall applications of nitrate of 
soda favored blossom bud formation the following spring. For example, York 
Imperial apple trees fertilized in the fall bloomed the succeeding spring, while 
control trees failed to produce any flowers. 

Chemical analyses of tomato plants fertilized with various materials 
showed an inverse relationship between the sulphur and phosphorus content 
of the tissues. As compared with apple tissue, tomatoes contained larger 
amounts of sulphur. Peach trees receiving nitrogen fertilizers before blossom¬ 
ing required extra work in the thinning of the fruits. In fertilizer studies with 
tomatoes, J. T. Quinn found that phosphorus is the primary limiting factor in 
production. Nitrogen affected early growth and the amount of early fruit. 

Basket willow investigations, by T. J. Talbert and A. M. Burroughs, In¬ 
dicated that the American Green and Yellow Osier varieties are best adapted to 
Missouri conditions. Of several willow varieties, the Caspian appeared to be 
best suited to waste flood lands. A comparison of butts, middles,*and tips of 
cuttings as propagating material showed no significant differences in favor of 
any portion. 
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Of four materials, pectin, saponin kerosene emulsion, commercial miscible 
oil, and homemade calcium caseinate, tested by EL G. Swartwout as spreaders 
in lime-sulphur sprays, the first two materials gave better control of apple scab. 

[Horticultural iuvestigattbns at the Rhode Island Station] (Rhode JaUtnd 
8ta, Rpt 192S, pp. 6 , 7, 8, 8, i0).—Brief statements are presented on activities 
under various projects, continuing previous work (E. S. R., 49, p. 083). 

For the early spinach crop, the King ef Denmark and Savoy-leafed varieties 
were less productive than the Giant Thick-leaf, which, however, in the late 
crop was surpassed by the Savoy variety. Black Beauty, Extra Early Dwarf, 
and New York Improved eggplants bore larger fruits than did thb Florida 
High Bush, Early Long Purple, and Black Pekin varieties. A comparison 
of Copenhagen market and Charleston Wakefidd cabbages for spring planting 
showed the former variety to mature more and larger heads. A strain test 
of the Salamander or Black-seeded Tennis Ball lettuce showed wide variation 
in germination and productivity. 

Studies of the effect of potassium and sodium on asparagus indicated that 
when used with moderate to heavy potassium applications chlorids are the 
better source of sodium, but when used with smaller amounts of i>otassium 
either the chlorids or the carbonates are useful sources of sodium when used 
in amounts up to 500 lbs. per acre of sodium ozid. 

Yield records of carrots planted on 16 limed and fertilized plats which for 
the two preceding years had been planted to the same crops showed from 
662 to 802 bu. after carrots, oats, alsike clover, and cabbage; from 823 to 877 
bu. after rye, redtop, buckwheat, red clover, timothy, and potatges; and from 
888 to 889 bu. following squash, com, mangels, millet, rutabagas, and onions. 
There was harvested an exceptionally large proportion of cull carrots from 
the buckwheat and potato plats. Based on 6-year averages, late cabbage 
yielded 9.61, 9.05, 8.9, and 8.11 tons per acre following, respectively, beets, 
spinach, potatoes, and peas as early season crops. In order to study the rela¬ 
tion of one plant to another, carrots, corn, mangels, oats, onions, and potatoes 
were grown crosswise of certain plats in 1922 and lengthwfse in 1923. The 
effect of the 1922 crop upon the 1923 crop was particularly noticeable on 
plats where acid conditions were manifest and where phosphorus was de¬ 
ficient. Onions yi^ded three times as much following corn as following 
mangels, and corn succeeding corn was more productive than corn succeeding 
manges. Indications were obtained that there was more active aluminum in 
the areas of poorest growth. 

Substitution crops for the greenhousot E. MAOBimBB (Ohio 8ta. Mo, BiU,t 
9 (1994), No, S-4, pp, figs, 8).—^An overproduction of leading greenhouse 
crops, tomatoes, lettuce, and cucumbers, led to a study of various possible 
substitute plants, data upon the culture, yields, and sales of which are herein 
presented in cc^parison with those for standard crops. 

Relation between the composition of California cantaloupes and their 
commercial maturity, E. M. Ohace, 0. G. Ohttboh, and F. E. Denny (17. 8. 
Dept, Apr, Bui, 1950 (1924), PP» 97, figs, 2).—Studies conducted in California 
by the Department in an effort to establish suitable tests by which the stage 
of development of cantaloups might be determined so as to avoid the harvesting 
and shipping of fruit too immature to ever attain satisfactory edibility showed 
certain physical and chendcal changes in cantaloups associated with approach¬ 
ing maturity. 

It was found that the soluble solids content, the refractive index, and the 
sucrose content of the juice increase and the percentage of starch In the seeds 
decreases as the m^ons ripen. The juice of melons which were mature when 
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pidEed bad a q^aciilc gravity of at least 1.04, eqalvaleiit to 10 per cent eollda, a 
refractiTe index of at least 65 on the immersion refractometer, and a sucrose 
content of not less than 4.5 per cent; The seeds of such melons contained 
less than 0.5 per cent of starch. Melons gained in flavor but not in sweetness 
after harvesting. Changes occurring in melons held at low temperatures like 
that of refrigerated cars were so alight as to suggest that composition during 
and immediately following storage indicates their condition when picked. 
When held at ordinary temperatures there was observed a slight loss in 
sucrose after softening. Seeds of stored melons showed a slight loss in 
starch. 

In concluding, it is suggested that it would be advisable for growers to de¬ 
lay picking until a few of the melons have become field ripe, for at this stage 
a much greater proportion of the field run will be commercially mature. 
The general lack of care in selecting properly matured melons was shown in an 
examination of 22 commercially packed crates, only 2 of which contained as 
high as 80 per cent of satisfactory fruit 

The chilling of tomatoes, H. C. Duchl (£7. 8 . Dept. Agr., Dept. Giro. S15 
(19^4), pp. 6). —Working with Globe, Acme, and Stone tomatoes harvested 
when fully developed but still green in color, the author found that short 
periods, 1 to 4 days, at from 30 to 32® F. did not interfere with proper coloring 
and ripening subsequent to removal to warm environments. Longer exposures, 
on the other hand, prevented coloring and caused the fruits to decay without 
ripening. Similar results were secured with partially colored tomatoes. 

Paper-wrapped Globe tomatoes packed in 6-basket carriers and placed In 
storage ranging from 30.5 to 32® kept 5 days vidthout materially affecting color 
or flavor development subsequent to removal. Green and partially colored Globe 
tomatoes undercooled to respective minimums of 26.5 and 26.9^ ripened upon 
removal to warm temperatures without any perceptible injury. In general con¬ 
clusion the author suggests that the results of the investigation indicate that 
within certain time limits tomatoes may be exi)osed without injury to low 
temperatures, provided they are not actually frozen. 

Planting the orchard with attention to details which lead to ultimate 
success, L. P. Lewis (Ohio 8ta. Mo. Bui., 9 (1924), No. 3-4? PP> 47-^9, ftps. 2 ).— 
A general discussion in which are considered such items as the selection of site, 
time of planting, planting arrangements, intercropping, varieties, and the prun¬ 
ing of young trees. 

[Horticultural investigations at the Moses Fell Annex, Indiana] (Indiana 
8 ta. Giro. 117 (1924), PP« 19,14, !)•—Pruning studies with young apple trees 
showed that trees receiving little or no pruning were making much more growth 
than were severely pruned individuals. Trees growing in sod responded favor¬ 
ably to nitrate fertilizers, while those in clean cultivated and cover-cropped 
areas showed no beneflt Manure, chopped cornstalks, or chopped sod proved 
satisfactory mulches for trees set on steep uncultivated hillsides. 

Comparative size of apple trees, J. H. Goxjblst (Ohio 8ta. Mo. Bui., 9 
(1924), No. 3-^4, PP* 44^49)* —In order to obtain accurate data on size differences 
between the trees of various well-known apple varieties, careful measurements 
were taken on trees of 47 varieties in a 31-year-old orchard (trees 33 ft. apart) 
located on a comparatively level area. Arbitrarily dividing the 47 varieties into 
five size groups, 5 were classified as very large, 13 as large, 10 as medium to 
large, 14 as medium, and 5 as small or dwarfish. The Rhode Island Greening 
variety was largest in respect to trunk and head diameters, the Golden Russet 
and Greenville had the tallest trees, and the Tetofsky was the smallest of all 
in respect to trunk, head, and height 
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Spraying experiments in sontheastem Ohio, F. H. Ballou and I. P. Lewis 
(Ohio 8ta. Mo, Bvl,^ 9 (1924), S--4, pp, 35-4S), —^In continuing previously 

noted investigations (E, S. B., 49, p. 338), 27 spraying treatments were com¬ 
pared in 1923 in an old Rome Beauty orchard at Carpenter and 14 treatments 
in a San Jos4 scale, apple blotch, and apple scab infested Ben Davis orchard 
Dear Barlow. In general the results conformed with and further emphasized 
those of the preceding year. 

At Carpenter the apples sprayed with the stronger Bordeaux mixtures were 
decidedly inferior in color to those sprayed with lime sulfur or weak Bor¬ 
deaux mixtures. Unmistakable evidence was obtained that where* Bordeaux 
mixture was used on apple varieties susceptible to copper injury such injury is 
caused not only by sprays applied after the petals have fallen but by sprays 
applied at the pink bud stage. In respect to scab control, lime sulfur used 
throughout the season gave somewhat better results than did strong Bordeaux 
mixture. Slight, if any, differences in fungus control were observed between 
sprays made from the usual commercial or the dry form of lime sulfur. 
Finely ground gypsum or calcium sulfate, when used at the strength of 4-fW, 
proved of little value for scab and only of slight value for blotch control. 
Hydrated lime used alone was found much more effective than gypsum. Its 
efficacy in scab control at 9-50 strength being approximately two-thirds that of 
3-9-60 Bordeaux mixture or 1-40 lime sulfur. It is believed that lime sprays 
may be satisfactory and inexpensive substitutes for the usual summer schedule, 
especially when used on varieties not especially susceptible to scab. 

In the Barlow experiments both Bordeaux mixture and lime sulfur gave 
excellent and nearly equal control of blotch. Even the trees sprayed with 
0.75-2.25-50, tlie weakest strength used, gave 99.5 per cent control. The 
minimum amount of blotch-free fruit in the Bordeaux mixture plats was 99.1 
per cent and in the lime sulfur plats 95.5 per cent. Lime sulfur was, how¬ 
ever, superior to Bordeaux mixture in checking San Josd scale and in yielding a 
better colored and more attractive fruit 

Some spraying costs of labor and material, 0. W. Ellenwooo (Ohio Sta, 
Mo. Bui., 9 (1924)$ ^ 0 . S-4t PP> 57-6$, fig. 1 ).—Records taken of the amount of 
material used and the cost of application in spraying investigations with trees 
of determined size in the station orchards at Wooster yielded information as 
to the cost of standard spraying programs in common use throughout the State. 

Based on the prevailing prices of labor and materials in 1928, dormant lime 
sulphur sprays cost practically the same whether manufactured from dry or 
liquid materials. The addition of casein increased the cost of spraying 
Jonathan trees without showing material benefit, except that the arsenate of 
lead was apparently more evenly distributed. Substitution of hydrated lime 
for lime sulfur in the petal fall and succeeding sprays did not reduce russeting 
on Grimes bel^w that of an adjacent row sprayed with the usual lime sulfur 
arsenate spray. 

Of the total cost of spraying, approximately one-half was for labor and 
machinery. The costs of spraying in a variety orchard where the yield per 
tree averaged 12 bu. in 1923 were approximately the same whether lime sulfur 
was used throughout the season or Bordeaux used in four of the six applica¬ 
tions. The spraying cost per bushel of fruit was less in the orchard comprised 
of four standard varieties having an average yield 10.5 bu. per tree and more 
ip a young Stayman and Delicious orchard having an average yi^d 2B bu. 
tree than in the variety orchard. 

Blackberry growing, G. M. Dabbow (U. 8. Dtpi. Agr., Farmers* Bal. m9 
(1^4)i PP* 11+18, figs, i^).—This publication, a revision of and superseding 
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Farmers* Bulletin 643 (E. S. R., 32, p. 639) by the same author, relates to the 
general cultural requirements of the blackberry, discussing such points as soils, 
varieties, propagation, fertilizers, training, harvesting, and the control of 
fungus and insect pests. 

Coffee varieties in Porto Rico, T. B. McCuclland {Porto Rico 8ta. Bui. $0 
(1924), pp» 27, pis. 11). —^As a result of extensive tests of long established and 
also recently introduced varieties of coffee, a plant which is of great importance 
in Porto Rico, occupying second place both in respect to acreage and in export 
value, the author presents detailed descriptions of the plants and berries of a 
large number of varieties representing three distinct groups, the Arabian, 
Liberian, and Robusta. Coffees of the Arabian group are by far the most im> 
portant in Porto Rico, yielding a superior product low in caffein and highly 
esteemed in the world markets, especially those of Europe. No distinct 
varieties of Porto Rican coffee are recognized, but it is generally accepted that 
the coffee produced at higher altitudes is of superior quality. Three coffees, 
(Jolumnaris, Maragogipe, and San KamOn, members of the Arabian group and 
introduced by the station, ripened their fruit considerably later tlian the or¬ 
dinary Porto Rican coffee and may, therefore, be useful in extending the 
season. In general, beverage coffee prepared from introduced varieties of the 
Arabian group did not differ materially from that prepared from native coffee, 
indicating that the environment is the determining factor in relation to quality. 

The foliage of the Liberian coffees, on account of its leathery texture, was 
observed to be resistant to leaf miners, serious enemies to Arabian varieties in 
certain areas of Porto Rico. The Robusta coffees, generally conceded to be 
high producers, are not recommended on account of the inferior quality of the 
prepared beverage. Efforts to distinguish the three groups according to bean 
weight were unsatisfactory, there being found as much variation within as 
between the groups. In respect to size of cherries, the Liberian group is char¬ 
acterized by large, the Robusta by small, and the Arabian by medium sized 
frulta 

Inheritance of composition in fruit through vegetative propagation.— 
Bud variants of Eureka and Lisbon lemons, E. M. Ohace, G. 6. Chubch, 
and P. B. Denny (U. S. Dept. Agr. Bui. 1255 (1924), pp» 19). —^With a view to 
associating physical differences already observed and recorded (B. S. R., 43, 
p. 440) with possible differences in composition, fruits of several distinct strains 
of Eureka and Lisbon lemons were studied In respect to specific gravity, per¬ 
centage of rind, oil, pulp, and juice, and percentage of acid and of sugar. 

A statistical analysis of the results, presented largely in tabular form, showed 
the following probable differences*: In the Lisbon variety, the fruit of the Dense 
Unproductive strain had a higher specific gravity than that of the Bull strain 
and was more acid than that of the Open strain. The Bull strain had the 
highest proportion of rind, and the Lisbon strain was more acid than either the 
Open or the Dense Unproductive strain. Few marked differences were observed 
in the Eureka lemon, practically the only significant variation being that 
the fruit of the Eureka strain showed a higher acidity than that of the 
Shade Tree strain. 

The introduction is by A. D. ShameL # 

Herbaceous perennials, F. L. Moxfobd (U. 8. Dept. Agr.^ Farmers' Bui. 
1S81 (1924)t pp. 11+91, figs. 7i).—Beginning with a brief presentation of in¬ 
formation on the nature of herbaceous perennials, their proper utilization, cul¬ 
ture, and propagation, tlie author discusses various of the more common and 
valuable members of the group, pointing out their growth characteristics, 
soil requirements, and special uses, and indicates, with the aid of a map, 
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In which sections of the United States each species may be expected to thrive. 
Tabulated data on the time of flowering, height of the plant, etc., and an 
index to the common and botanical names are Included. 

Marketable California decorative greens, O. L. Fniin? (California Sta, 
Circ. 275 (192i)t pp* 15^ figs, fi).—Several plants, the foliage or fruit of which 
are utilized for decorative purposes, are discussed In relation to their habitat, 
growth, characteristics, ornamental value, harvesting, shipping, marketing, 
and special uses. The author suggests that there exists an opportunity in 
California for growing this type of ornamental plants, especially in those sec¬ 
tions far removed from the native habitat. * 

rOEESTEY. 

Purchase of land for National forests under the act of March 1, 1011, 
the Weeks law (17. 8, DepU Agr,, Dept, Circ, SIS (1924)^ pp. 15). —discus¬ 
sion of the purpose, provisions, and operation of the Weeks Law and amend¬ 
ments, the text of which is presented, together with a statement of unit areas 
in which purchases of land have been recommended and will be favorably con¬ 
sidered. 

Twenty years of silviculture at Mont Alto, G. S. Pebby (Forest Leaves, ID 
(1924), No. 10, pp. 154-156). —^In the comparatively brief period that the State 
of Pennsylvania has owned the Mont Alto Forest there has been developed a 
forest nursery capable of producing approximately 4,000,000 trees annually. 
In addition silvicultural studies and exiKjriences have shown (Jiat white and 
green ash and walnut are not adapted to any except the more fertile soils of 
southern Pennsylvania. European larch was found capable of rapid height 
growth but required reasonable fertility and adequate moisture, and because 
of its susceptibility to sawfly Injury can not be grown except in mixed stands. 
Growth studies show that on sites of medium quality at Mont Alto oaks and 
associated hardwoods require approximately 90 years to attain an average 
diameter at breast height of 16 in., the average annual increment being approxi¬ 
mately 40 cu. ft. per acre. 

Estate forest policy, A. D. O. Le Subub (Jour. Bath and West and South. 
Counties 8oo., 5. ser., 18 (192S-24), pp. 1-20). —It is stated that in forest tree 
planting on private estates the shorter lived and more rapid growing species 
should be utilized. Oak and beech on account of their slow growth are not 
recommended, whereas poplar because of its extremely rapid growth and many 
uses and easy working of its wood is considered highly desirable. Ash, sweet 
chestnut, larch, and Douglas fir are deemed valuable. Silvicultural practices, 
such as planting, thinning, protection from enemies, etc., are discussed. 

Forest resources of the Gzechoslovfdc Republic: Fall of 1920 [trans. 
title] (Pfisp^hy Statis. Lesd, Repub. Geskoslov., (Contrib. Statis. Forest. 
TcMcoslov.), 1924, pp. BISS, 90-98). —Statistical data are presented on the ex¬ 
tent of the forest areas, percentage of the total forests owned by the State 
or other organizations, proportion of coniferous and deciduous eqpecies, and the 
annual increment in the various types of forests. 

Fourth annual report of the forestry commissioners [for the] year 
ending September Both, 1923 ([Qt. Brit.’] Forestry Commrs. Ann. Rpt., 4 
(192S), pp. 40, pU. «).—-This, the usual annual report (B. S. E, 49, p. 687), 
contains brief summaries of activities during the year, together with data 
on expenditures, revenues, alterations In area, etc. 

total area planted or sown in the State forests during the year was 
10,463 acres, 9,807 of which were conifers. In new plantations replants 
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there were used 17,800,000 trees, of which 37 per cent were Scots and Corsican 
pines, 27 per cent Norway and Sitka spruces, 17 per cent European and Japa* 
nese larches, and 12 per cent Douglas fir. The total area in nurseries at the 
close of the year was 441 acres, stocked with 133,000,000 seedlings and 43,000,000 
transplants. Larch, Norway and Sitka spruce, Corsican and Scots pine, and 
Douglas fir seeds stored in air-tight glass carboys retained their viability in a 
satisfactory manner. 

Administration report of the forest department of the Madras Presi¬ 
dency for the year ending 31st March, 1028, H. Tisehan ex al. ( Ma^ran 
Forest Dept., Ann. Admin. Rpt., 1923, pp. 97+LXF+li).—This report includes 
as usual the statement of the chief conservator of forests and of the conserva¬ 
tors of the six forest circles and that of the principal of the forestry college 
at Coimbatore (E. S. H., 50, p. 5^). 

The rubber position and Government control, A. Phillipson {London: 
P. 8. King d Son, Ltd., 192i, pp. 100, fig. i).—A statement concerning the 
overexpansion of the rubber planting industry in the Bast Indies and the ef¬ 
fort on the part of the British Government to stimulate prices by curtailing 
production. 

DISEASES OF FLAHTS. 

[Report of the department of] botany {Missouri 8ta. Bui. 210 {1924), pp. 
41, 42).—In experiments carried out by W. S. Robbins on the water absorption 
by potato tuber tissue in buffer mixtures, it was found that changes in the reac¬ 
tion of dilute buffer mixtures in contact with tuber tissue indicated that below 
pH 6 the solutions became mere alkaline, and above pH 6 they remained un¬ 
changed or became more acid. Prom this it was concluded that potato tuber 
tissue responds In water absorption, in the absorption of dyes, and in the 
changes in reaction it produces in dilute buffer mixtures much like a protein 
with isoelectric point of pH 6. 

Studies were also made of the absorption of basic and acid dyes of the my¬ 
celium of Rhizopus nigricans, and it was found to respond like a protein with 
the isoelectric point at about pH 5 to 5.2. 

In additional studies made by W. J. Robbins, I. T. Scott, and B. B. Branstet- 
ter on varietal resistance of wheat to scab, a number of resistant or partly 
resistant varieties were obtained in addition to those previously reported (E. 
S. B., 48, p. 643). 

Greenhouse experiments in which tomato plants were grown in pots of soil 
adjusted to varying H-lon concentration and Inoculated with a single sport 
strain of Fusarium lyoopersici showed that there were maxima points at which 
wilt occurred in ranges of pH 3.7 to about 6.4 and average pH 7.2 to 8.45, with 
a minimum of wilt occurring between pH 6.4 and 7. 

Studies of com root rot are said to have shown that field tests with diseased 
seed com in comparison with disease-free seed, as determined by the modified 
rag doll germlnator, showed no appreciable difference in the yields of the two 
lots of seed. Numerous tests made under sterile conditions are said to have 
shown that seed com can be selected without the use of the rag doll germlnator. 
Ears that are sound and solid, with bright white butts and clean tips and that 
shew no molds or discolorations, are said to be, for all practical purposes, 
disease-free. Preliminary greenhouse experiments indicated that com root 
and stalk rot symptoms may be produced on plants from disease-free seed 
planted in virgin soil which has be^ inoculated with the com root rot fungi. 

Abstract of mycologist^s annual report, 1923 [Zanzibar Protectorate], 
E. J. WsLsroBn (Zanzibar Agr, Dept. Ann. Rpt. 1922, pp. 7, 8),—Most of the 
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nmneroiis deaths of clove trees during recent years, formerly attributed to 
drought, bad culture, and unsuitable soil, were shown during 1922 to be caused 
by two diseases, a rapid root rot and a die-back, which are briefly discussed. The 
first is associated with a soil-dwelling saprophytic fungus attacking the roots 
under conditions indicated, the second to a, wind-borne fungus gaining stomatal 
entrance to leaves roughened by the alga Cephaleuros myoMea^ 

Wheat scab and corn rootrot caused by Gibberella saubinetii in relation 
to crop successions, B. Koehler, J. O. Dickson, and J. R. Holbubt (Jour, 
Apr, Beaearoh [U. iSf.], 27 (1924)f 11, pp, 861-880, pis, 2, figs, d).—The results 
are given of surveys and field experiments on the relation of the preceding crop 
to the occurrence of wheat scab and corn root rot. 

Wheat scab is said to be most severe where wheat follows corn in the rota¬ 
tion, and the yield of com susceptible to root rot is reduced where com follows 
badly scabbed wheat in the rotation. O. saubinetii was the principal organism 
isolated from scabbed wheat heads, and it was found abundant on old corn¬ 
stalks. When applied to disease-susceptible corn this organism caused a con¬ 
siderable decrease in stand, general vigor, and yield. Resistant strains of 
com, field selected, well cured, and also selected for vigor and freedom from 
disease, as shown by germination tests, were injured to a less extent by in¬ 
oculation with the wheat scab organism. Such corn did not suffer much re¬ 
duction in yield when grown after scabbed wheat. 

The authors suggest a crop rotation in which the wheat crop neither directly 
precedes nor follows the corn crop. 

A note on Fusarium wilt of gram in Burma and measures taken to 
combat it, A. MgKebbal (Apr, Jour, India, 18 (1928), No, 0, pp, 608-61$, pi, f).— 
Of the varieties of gram (doer arietinum) kept under observation at the 
Padu Agricultural Station in the Sagaing District (near the center of the 
principal gram tract), a black Burmese variety gave until about 1918 the best 
returns, owing principally to its resistance in connection with Fusarium wilt. 
This quality appeared to have become progressively lost by 1923, a variety 
known as Karachi introduced about 1918 showing more resistance and other 
desirable qualities. 

In 1921 a yield test between these varieties was arranged both at Padu and 
at Mandalay. The Burmese variety was practically destroyed, the Karachi 
gram was practically uninjured, showing, moreover, fine growth, good yield, 
and no dead plants. Widespread and varied loss was caused by the wilt 
organism Fusarium sp. 

Three points here emphasized are the extreme vimlence of the causal 
Fusarium in certain localities, the local presence of gram types at least 
temporarily resistant, and the question as to how far any type is really immune 
or resistant to the wilt fungus, which is clearly allied to the Fusarium attack¬ 
ing Oafams ifidious. 

Potato wilt and stem-end rot caused by Fusarium eumortli, R. W. Goss 
(Nebraska Bta. Research Bui, 27 (1924), PP- 83, pis, 9, figs, 4).—In a previous 
publication (E. S. R., 49^ p. 147) the author showed that in Nebraska F, omy- 
sporum attacked the potato only under favorable conditions and that infection 
experiments with that organism failed to produce the typical disease. 

In the progress of further investigatlonB a different species of Fusarium was 
isolated from stem-end ret tubers, and this proved to be a virulent parasite 
capable of producing wilt and stem-end rot of the potato. Cultural studies of 
tbe organism showed it to be F. eumarUi, a species not previously reported 
from Nebraska. The disease caused by this organism was found widely dis- 
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tributed in the commercial potato sections of the State, and it is considered 
to be one of the most serious diseases in the older potato sections in western 
Nebraska. Isolation studies showed that the organism could usually be recov¬ 
ered from the roots of infected plants, and could be isolated from the lower 
stem unless the disease was far advanced and secondary invaders were present. 
The discolored portions In the upper stem were always sterile. The organism 
could also be recovered from stolons and Infected tubers still attached to the 
plant, except from the most advanced portions of the discolored tissue. In¬ 
fected tubers In storage were found to usually contain a large number of 
rapidly growing secondary parasites which overgrow the causal organism and 
make isolation difficult. 

An examination of infected, ^ants showed that the organism does not invade 
the xylem vessels to any great extent, and that wilt is not due to a blocking 
of these vessels by the growth of the organism. In the roots the organism 
was seldom found in the vascular cylinder. It reaches the stem from the 
root, chiefly through the cortex, and may eventually penetrate all the stem 
tissues. In the stolons the organism was chiefly found in the cortex, and in 
the tuber necrosis occurred chiefly in the vascular bundles, especially in the 
early stages of the disease. 

The temperature and other growth relations of the organism were deter¬ 
mined. It was found that seed infection resulted in a slow progress of the 
disease up the stem and sometimes out into the roots. On the other hand, 
soil infection resulted in a rapid progress of the disease through the roots, 
and after reaching the stem discoloration of the vascular system progressed 
downward into the healthy seed piece. 

Field experiments showed that the amount of the disease resulting from 
inoculated seed could be correlated with environmental conditions as previously 
determined by greenhouse experiments. The disease was readily transmitted 
by stem-end rotted and internally discolored tubers. Infested soil was found 
to be one of the chief sources of inoculum. 

The author claims that the disease can be controlled partially by the selec¬ 
tion of healthy seed and the use of long rotations on Infested soil, or by the 
use of new potato soil. The amount of stem-end rot in the tubers can be re¬ 
duced by digging infected fields before tuber infection has occurred. The 
storage rot can be held in check by temperatures below 10® C. (50® F.), 

Observations on sugar cane gunimosis in Porto .Rico [trans. title]* J. 
Matz {Rev, Aziicarera y Ayr., 1 {1921)^ No, P, pp. 252-255 ),—Sugar cane gum- 
mosis appeared in Porto Kico first in 1920. The present account deals with 
its local and varietal incidence, its effects, and the likelihood of its connection 
with Bacterium vascularum. 

Influence of temperature on the pectinase production of different species 
of Rhlzopus, J. L. Weimee and L. L. Haeter {Amer, Jour. Bot,, 10 (1925), No, 
5, pp, The species of Rhlzopus previously Indicated (E. S. R., 48, 

p. 647) as decaying sweet potato are said to produce, in most .cases at least, 
an enzym which dissolves out the middle lamellae so that the cells lose their 
coherence, the potatoes reducing to a soft watery mass, though the cells them- 
selves are not p^etrated, at least not In the early stages of decay. The 
nonparasitic species actually exceed some of the parasitic in enzym production. 

The influence ef temperature on pectinase production was studi^ in the case 
of R. niprUiam, R. reflewun, R, microeporus, R, delemar, R, oryeae] R, chinensis, 
R, nodo$u$, R, tritioi, and R, maydis. Apparently the enzym is produced at 
any temperature at which the fungi will grow. The amount of enzym pro¬ 
duced was least at the highest temperature. The nonparasitic species (R. 
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miorosparus and R. chinenaia) produced considerable enzym, whereas B, 
nigHcanSf one of the parasitic species, gave a very small amount 

**A comparison was made of the relative length of time required by l^ie 
enzym produced by the different species to macerate the tissue of freshly dug 
sweet potatoes and of those which had been held in storage for several months. 
The fungi were grown at three different temperatures, 40, BO, and 9^ G., 
maceration being carried out at 40^. In general, it was found that the middle 
lamellae of old potatoes were dissolved in about one>half the time required to 
macerate the tissue of new ones.’* ^ 

Pectinase in the spores 6f Rhlzopus, <T* L. Wbimeb and L. fi. HABTiai 
(Amer, Jour. Bot, 10 No. 4, pp. 1(17-159).—“ The spores of JR. nigrioma 

and R, tritici both contain an enzym, pectinas^which is capable of dissolving 
the middle lamellae of raw sweet potatoes, xibe rate of maceration by the 
spores of R. nigricans is relatively much slower t|fa^ that produced by the 
spores of R. tritici when the concentration of the spores Iby weight is the same.” 

The relation of the enzym pectinase to infection of-sweet potatoes by 
Rhizopus, L. L. Habucr and J. L. Weimeb (Amer. Jour. Bot, 10 (1923), No 
5, pp. 245-4t5S). —^The authors conclude that “Rhizopus can not Infect sweet 
potatoes through the unbroken skin. Spores and hyphae smeared on a freshly 
cut surface will produce infection only rarely. However, when the fungus is 
given a saprophytic start by growing on dead rootlets, in synthetic agar solidi¬ 
fied on tipe cut surface of the potato, or in dead cells killed by charring over 
a Bunsen burner, infection takes place rehdily. Furthermore, infection can 
be brought about readily by growing the organism for one of two days in 
sweet potato decoction, if the decoction and mycelium are poured into a * w^l * 
made in the potato and then sealed over with a cover glass to prevent evapora¬ 
tion. Infection is accomplished only after the dissolution of the middle lamel¬ 
lae by means of an enzym (pectinase) secreted by the growing hyphae. In 
practically all cases infection takes place in wounds where there is some dead 
tissue upon which the fungus can get a saprophytic start. During the growth 
of the mycelium in these dead cells, the enzym is produced which, when it 
comes in contact with the living cells of the host, dissolves the middle lamel¬ 
lae; the cells then die, and a suitable substance for the further development 
of the fungus is provided. 

** The practical significance of these results is that wounding is a preliminary 
necessity to infection. Although sweet potatoes are necessarily wounded at 
digging time when they are broken from the stem, other wounds made by 
rough handling during harvea|lng, storing, and preparing for the market 
should be avoided as much as possible.” 

The relation of temperature to the Fusarium wlH of the tomato, E. E. 
Clayton (Amer. Jour. Bat., 10 (1923), No. 2, pp. 7i-55, pla. 4 , fig. i).—This work 
was carried op under greenhouse conditions in t]|ie Wisconsin soil-temperature 
tanks, primarhy to study the effects of soil and air temperatures on the devel¬ 
opment of the tomato wilt disease due to F. IgeoperaM, and secondarily to study 
the infiuence thereon of other environmental C(mditions. 

When the fungus was fzposed in Petri dish cultures to temperatures rangiipig 
from 4 to 88* C., the growth optimum was found at about 28"* (82.4** Vl), 
although abundant growth was secured from 18 to 81*. Thd dJeease was prac¬ 
tically inhibited at soil temperatures above 38* or belcrw 21*. Air tmnperetore 
proved as effective in controlling the appearance of the disease as was soR 
temperature. The temperature conditions of soil and air most favorable ^ 
the disease, as determined in tanks, was a soil tenoperature of about 27* and an 
air temperature^ after the fungus has established itself Ip ston, of 'dbOlit 
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28*, with short periods when the temperature suddenly rises to an excessiTOly 
high point, 88*. 

Shrldence accumulated during these experiments leads to the view that wilt¬ 
ing and death of plants attacked by the Fusarium wilt disease are due, not to 
mechanical plugging of the xylem bundles, but rather to toxic action. 

The relatfoA of soil luolsture to the Fusarium wilt of the tomato, E. E. 
Clayton (Amer, Jour, Bot,, JO {192S), No, 8, pp. 1SS--U7, pIm. S ),—^Tomato 
plants growing In soil of low moisture content (18 to 19 per cent) proved to be 
very resistant to F, lycoperaid. The plants in saturated soil were immune to 
attack. In general, any moisture shortage suflicient to check vegetative vigor 
of host checked the disease proportionally. 

When rapidly growing plan|a4.held at a temperature below 20* C. (68* F.) 
were brought Into a temperature favoring the disease (25 to 30*) they were 
soon attacked by the wilt.. However, If the soil was allowed to dry out at once 
the appearance of the wilt was very much delayed. Thus, rapidly growing suc¬ 
culent plants, which had been susceptible to the disease, were made disease- 
resistant by allowing the soil to become very dry. 

Plants growing in soil with a very low moisture content lost their disease 
resistance if a rapid, vegetative type of growth was Induced by the addition of 
sufflclent water to keep the soil moist Plants growing in saturated soil were 
immune to attack, but if the moisture content was lowered the disease soon 
developed. The Immunity of the saturated soil plants was apparently corre¬ 
lated with the practical absence of nitrates In the host tissues.** 

Hydrogen-Ion concentration as related to the Fnsarlnm wilt of tomato 
seedlings, B. O. Sherwood (Amer. Jour, Bot, 10 (198S), No, 10, pp. 587-858. pi, 
t ).—^••Experiments were conducted with naturally acid silt loam and sandy 
loam soils, adjusted to various degrees of acidity and alkalinity by the use of 
calcium carbonate and calcium oxid, in order to determine the effect of soil 
reaction on the development of Fusarium wilt of tomato seedlings. The highest 
percentage of wilt always occurred in the most acid soil of the series. With 
very few exceptions, the percentage of wilt decreased quite uniformly as the 
H-!on concentration of the soils decreased, until approximately pH 7.4 wn^ 
reached. The percentage of wilt which developed in soils having a more alka¬ 
line reaction than pH 7.4 was lower in one case and higher In the other, but 
the plants made a very poor growth in soils having a reaction more alkaline 
than pH 7.4. No sharp delimitation was apparent, neither could any limiting 
degree of acidity or alkalinity be found at which the disease would not 
develop. 

•• Culture experiments were carried out with F, lycopernM in nutrient solu¬ 
tions adjusted to H-lon concentrations ranging from pH 1.8 to 8.4. Spores of 
the organism exposed to the same temperatures as the growing tomato seed¬ 
lings germinated In the solu^ons varying in H-ion concentrations from pH 2.2 
to 8.4. No germinations occurred in the solutions adjusted to pH 1.8. Growth 
of the fungus In the solutions Adjusted to pH 2.2 was very slight and caused 
no change In the reaction of the medium. The fungus grew well at all H-ion 
concentrations from pH 2,8 to 8.4. Growth at pH 2.8 in one case caused a 
slight change in the reaction of the medium toward greater alkalinity. At all 
H-ion concentrations from pH 8.6 to 8.4. the growth of the organism was ac¬ 
companied by changes toward greater acidity.” 

Fosarinm wilt of tomato and Its control by means of resistant varieties, 
X W. LKStST (CfaUfomia Sta, (fire, 274 (1924)^ PP- 2),—A popular de¬ 

scription Is given of the wilt of tomatoes due to F, IpooperHeij which Is said 
14521—25-5 
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to inflict serious losses in tomato fltids in California. For the prevention of 
the disease the author recommends the use in seed beds of soil free from the 
fungus, and in fields a rotation of crops. Where fields are known to be In¬ 
fected with the fungus, the growing of resistant varieties is suggested. 

Treatment of apple canker disease, H. G. Swabtwout (Missouri 8ta» Bui, 
210 (1924), p. 57 ).—^The author claims that a mixture of white lead and linseed 
oil in which were dissolved bichlorid of mercury and mercuric cyanld was not 
effective in the control of Illinois or blister canker of apple trees. Cleaning 
and painting the cankered spots was of some value in checking the disease 
and prolonging the serviceable life of the’' trees. * 

The relation of low temperatures to root injury of the apple, R. F. 
Howard (Nebraska 8ta. Bui, 199 (1924), PP* 52, /fffs. -J).—A study was made to 
determine the temperature at which apple stock roots were killed or injured, 
the relative hardiness of scion and stock roots, varietal differences in hardiness 
of scion roots, rate and extent of scion rooting, winter temperatures in orchard 
soils, and the rate of change as well as the absolute temperature of wet and 
dry soils in midwinter. 

It was found that individual French crab and seedling apple stocks varied in 
their ability to withstand cold. Many were killed or severely injured when 
exposed to 14** F. for two hours in an air chamber. Scion roots of most varie¬ 
ties of apples appeared to be hardier than French crab and seedling roots of 
equal size, and small roots were more susceptible to cold than large, older 
ones. Considerable differences were noted in the tendency of varieties of 
apples to form roots from scion wood, some producing roots the first year in 
the nursery, while others had none at the end of the third yea/. 

At a depth of 7.6 in. the temperature of the soil under blue grass sod was 
from 2 to 7** higher in midwinter than in a clean cultivated area. The mois¬ 
ture content of the soil was found not to Influence greatly the minimum tem¬ 
perature reached in midwinter at several inches below the surface. Dry soil, 
however, responded to atmospheric changes more quickly than a wet one. If 
less injury occurred to roots in a wet soil than in a dry one, the author be¬ 
lieves it was probably due to protection afforded by the moisture medium and 
not to the higher soil temperatures in the region of the roots. 

Diseases of apples on the market, D. H. Rose ( 17 . 8. Dept. Apr, Bui, 1258 
(1924), pp. 24, figs. 8 ).—An analysis is given of data secured from inspections 
made by the Bureau of Markets, U. S. D. A., as to diseases In the commercial 
apple crop in a number of portions of the United States. The inspections 
covered a period of four years, and It was found that as a whole blue-mold 
rot oecmrred more commonly than any other disease. In the box crop scald 
was second and decay, which includes a number of rots, third. In the barrel 
crop decay came second, followed by black rot. In all, 12 diseases were re¬ 
ported in the box crop, 18 in the barrel crop, with 0 diseases common to both. 

The disease index in the barrel crop was one-third larger than that for the 
box crop, the difference being largely due to the greater variety of rots in the 
barrel crop. Summer and fall varieties are said to show less disease, on the 
average, than winter or long-storage varieties. The box crop showed a steady 
increase in percentage of disease from October till June, and the barr^ crop 
only from December till June. The percentage of disease, particularly rots 
and scalds, seems to be largely a matter of length of the storage period, those 
stored longest being most seriously affected. In the barrel crop the percentage 
of disease was less in cars from New York, Michigan, Virginia, end West 
Virginia than in those from all other Eastern States taken as a whole. The 
percentage of disease In the box crop was slightly heavier in the cars from 
Idaho than in those from the other Western States considered as a whole. 
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Data from a relatively small number of cars are said to Indicate that large 
apples are more susceptible than small ones to blue-mold rot, decay, scald, in¬ 
ternal breakdown, and water core, and that apples In the fancy grade suffer 
more from scald than do those in the extra fancy grade. 

Pmne and cherry brown-rot Investigations In the Pacific Northwest, O. 
Brooks and D. F. Fisher {U. S, Dept, Agr, Bui, 1252 {192i), pp, 22, pis, 5, 
figs, H ),—The results are given of five years* investigation of brown rot of 
prunes and sweet cherries as it occurs in the lower Columbia and Willamette 
Valleys of Washington and Oregon. No evidence was found to Indicate that 
the disease was carried over winter by twig cankers or mummies remaining 
on the tree. Apothecia were abundant in uncultivated prune orchards, arising 
in most cases from prunes that were partly buried or covered with only a 
few Inches of soil. They were also found on Black Republican cherries, and 
this is believed to be the first instance reported of apothecia occurring on 
cherries. 

Blossom infection occurred on both prunes and cherries, sometimes destroy¬ 
ing a thi^d to a half of young prunes and even a higher i)ercentage of cherries. 
The application of sprays just before the blossoms opened and just after the 
petals had fallen decreased blossom infection. Lime sulphur was found to 
frequently cause severe spray Injury on prunes, and Bordeaux mixture also 
sometimes caused Injury. Both fungicides resulted in smaller sized sweet 
cherries. It was found necessary to add calcium caseinate or rosin fish-oil 
soap to the spray materials in order to secure satisfactory spreading and 
sticking on the fruit. Bordeaux mixture, lime sulphur, self-boiled lime sulphur, 
and sulphur dust were all used to control the disease, and all were found 
fairly efficient in bolding it in check. 

A spraying schedule is presented for the control of brown rot of prunes 
and sweet cherries in western Washington and Oregon. Holding and shipping 
tests showed that spraying improved the keeping quality of fruit even when the 
amount of disease in the orchard was practically negligible. 

Occurrence^of the currant cane blight fungus on other hosts, N. E. 
Stevens and A. E. Jenkins {Jour, Agr, Research [U. iSf.], 21 {W24), No. ii, pp, 
887^44, pis. 2, fig. 1 ).—^The authors report that the currant cano blight due to 
Botryosphaeria ribis is known to occur in Massachusetts, Connecticut, Now 
York, Ohio, Pennsylvania, New Jersey, Maryland, and Virginia, and studies 
are presented showing that the fungus also occurs on at least two unrelated 
host species. A fungus Identical morphologically and in cultural characters 
with the currant blight fungus was collected on the horse-chestnut and rose, 
and inoculation experiments on currants with the fungus from both these 
ho^ts produced typical cane blight. 

In view of the agreement of the fungi from the different hosts in cultural 
characters, morphology, and parasitism, the conclusion seems warranted that 
they are identical. 

Treatments in autumn against grape downy mildew [trans. title], A. 
GarcIa y LdPEZ (BoL Agr, T6c. y Boon. I8pain1, 15 {1928), No. 179, pp, 1084- 
1087). —^Treatment of the grape downy mildew in autumn includes a prepara¬ 
tory pruning away and burning of affected parts, followed by a Bordeaux 
spray of 8 per cent. In the spring, one month before budding occurs, the 
ordinary copper sprays at 5 per cent strength should be applied. Iron sul¬ 
phate at 25 per cent is applied to combat anthracnose. 

Internal decline of lemons.—^I, Distribution and characteristics, E. T. 
BARTHotOMEW, J. T. Babbxtt, and H. S. Fawcett {Amer, Jour, Bot,, 10 {1928), 
2, pp, 67-70, pi, i).—‘Internal decline of lemons has been present in Cali- 
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fornla for 25 or 30 years and is still increasing, thongb fluctuating in severity. 
Hot inland valleys show considerable of the trouble, and Eureka and LiSban, 
the principal varieties grown, reveal no marked differences in susceptibility. 
Trees aged 3 or 4 to 60 years may be affected. The tree>ripe fruit sometimes 
shows as large a proportion as 95 per cent affected. The symptoms are de¬ 
scribed. 

Internal decline of lemons.—II, Growth rate, water content, and acidity 
of lemons at different stages of maturity, E. T. Babthoiomew (Amer. Jour. 
Botf 10 (192S), No, 3, pp, 117--126 ),—^This study was undertaken to determine 
the possible bearing on the etiology of internal decline of lemons of the rate 
at which lemons increase in size, as influenced by climatic and seasonal changes 
and the time of year at which the fruits are set, and the increase in acidity 
and water content of tlie fruits at different stages in their development 

“While the lemon tree tends toward the production of new fruits continu¬ 
ously, the age of the tree and climatic and soil conditions make the production 
more or less seasonal. In the inland districts the seasonal setting of new 
fruits is more marked than in the coastal regions. The time of the year when 
set, the age of the tree, and climatic and soil conditions are all factors deter¬ 
mining the growth rate of the fruits. Some fruits may mature in 7 or 8 
months, while others growing on the same tree may require as much as 14 
months in which to mature. Lemons may actually decrease in size while still 
attached to the tree, in consequence of the withdrawal of water from them 
by the leaves. This withdrawal of water from the fruits by the leaves may 
result in the collapse of at least a portion of the tissue in thp stylar end of 
the fruit. 

“The wilting coefficient of the soil as indicated by lemon leaves can not 
be considered a safe criterion as to whether or not the lemon fruits are suffer¬ 
ing from a lack of water. There is practically no difference between the 
water contents of the two ends of the normal lemon. As the lemon enlarges, 
its w<*iter content increases, but this increase is much more rapid up to the 
time that it is about 3.8 cm. in diameter than from that tiq^ to maturity. 
The size of the lemon is not necessarily proportional to the percentage of water 
it contains. In September a lemon 1.9 cm. in diameter may have a much 
lower water content than a lemon 1.27 cm. in diameter in December. Mature 
lemons may show considerable variation in water content. The range in this 
series of experiments was from 88.2 to 92.14 per cent. 

“ While the total acid content of the lemon increases rapidly as it approaches 
maturity, the true acidity increases very little after the lemon lias reached a 
diameter of about 3.8 cm. There are quite wide variations, but the average 
of a large number of stylar and stem ends of normal lemons shows the mean 
acidity to be substantially the same for each. Mature lemons of practically 
the same age and size have a comparatively wide range of acidity.** 

Chestnut black canker [trans. title], G. Lo Pbiobx {Bol. Apr. T4e, y Boon. 
[Spain], 15 (1923), No, 179, pp. 1938-1945).—An outline is given of information 
and opinion of chestnut black canker, of the diseases supposed to be related 
thereto, and of the organisms claimed to be causal in this connection. 

Pecan scab experiments in 1922, J. B. Demabee (Amer. Nut Jour,, IB 
(1923), No. 1, pp, 4, 5).—^At Baconton, Ga., a plat receiving two applications of 
Bordeaux mixture and two of lime sulphur was as well protected from scab 
as was one receiving three applications of Bordeaux and one of lime sulphur, 
the checks being practically a failure. At Dewitt, Bordeaux mixture having 
three different strengths and two separate adhesives gave good results. 
Bordeaux mixture is deemed the most effective gpray used as a preventive 
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pecan scab, but there is always the possibility of some foliage injury. Lime 
sulphur is advised for the later applications. 

Besin added to fish-oil soap produced an undesirable gummy precipitate when 
added to Bordeaux mixture, clogging the valve of the spray pump. 

ECONOMIC ZOOLOOT—ENTOMOIOCY. 

The destrnctioii of rabbits with calcium cyanide, M. Henby {Agr, Oaz, 
K, (8. Wales, (192S), No, 7, pp. 485-488). —^The results obtained from the use 
of calcium cyanid in destroying rabbit pests in New South Wales are con¬ 
sidered encouraging and to make further trials desirable. The advantages and 
disadvantages of this method of rabbit destruction are summarized. 

Hymenolepis nana and H. fraterna, W. N. F. Woodland {Nature [London], 
115 { 1924)9 jV'o. 2845, p. 875).—In feeding experiments with mice, the author 
finds that H, nana and J?. fraterna are one and the same species, thus con¬ 
firming the conclusion of Saeki and Uchimura. 

The status of fish culture in our inland public waters, and the rdle of 
investigation in the maintenance of fish resources, W. C. Kendall {Roose¬ 
velt Wild Life liul. [Syracuse Univ.L 2 {1924), 8 , pp. 204-551, figs, 26), — 

This account, presented by the ichthyologist of the Roosevelt Wild Life Forest 
Experiment Station, at Syracuse, N. Y., includes references to the food of fish 
in inland waters, which includes insects. 

The senses of insects, N. E. McIndoo {Smithsn, Inst, Ann, Rpt„ 1920^ pp. 
461-48Sf pi. If figs. 14 )-—This is a contribution from the U. S. D. A. Bureau of 
Entomology. 

Mullen rosettes as winter shelters for insects, W. L. McAtee {Jour. 
Econ, Eni.f 17 {1924), No. 5, pp, 414 * 415 ).—Tlie author finds a common mullen, 
Verhascum thapsus, to furnish suitable shelter for hibernating insects and 
presents a list of those collected. 

Temperature as a limiting factor In the life of subcortical Insects, S. A. 
Gbaham {Jour. Econ. Ent,, 17 {1924), No. S, pp. 577-888).—^The author finds 
that the distribution of insect species within a log depends to a very large 
degree upon the temperature in different parts of the log. The most heat- 
resistant groups, of which the genus Chrysobothris is representative, are found 
only In the warmer parts, whereas those species less resistant to heat are 
found only where extremely high temperatures do not occur. On the basis of 
temperature, It is possible to divide the insect inhabitants of a log into several 
ecological groups. A list of 24 references to the literature is included. 

flnsects as controllers of the prickly pear pest in Australia], T. H. 
Johnston {Auatralasicm Assoc, Adv, Sd. Rpt., 16 {1925), pp, 571-581 ).—An 
annotated list of insects which attack the prickly pear in Australia is here 
presented. 

Hydrocyanic acid retained by fumigated clieese, P. Simmons {Jour, Econ. 
Ent.f 17 {1924), 1 ^ 0 . 8 , pp. 416, 417), — ^Experiments conducted by the author 
have led to the conclusion that until more extensive tests are made cyanid 
fumigation of cheese should not be recommended. 

Entomology, L. Haskman kt al. {Missouri St a, Bui, 210 {1924), PP* 48-51 ).— 
Of the 81 species of mosquitoes recorded from Missouri, only 2 are malarial 
mosquitoes, namely, AnopMles quadrimaculatus and A. punctipennis, 

A study of control measures for the chinch bug led to the determination that 
the most effective way to use calcium cyanid is to plow a deep furrow between 
the wheat and com, throwing the dirt toward the com, the calcium cyanid 
fiakes being placed in the bottom of the furrow in the early afternoon at the 
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rate of 1 lb. for every 60 ft and renewed every day. Good results were ob« 
tained by dragging a log in the furrow, and this method when pr^rly carried 
out is effective and considerably cheaper than calcium cyanid. A barrier of 
crude oil or creosote also proved effective. The calcium cyanid dust gave ex¬ 
cellent results when applied to growing corn, badly infested with chinch bugs, 
by means of a knapsack duster at the rate of 15 lbs. per acre. When heavy 
infestations occur it is necessary to make two applications about three days 
apart to get effective control. 

Studies of the annual life cycle of the Hessian fly in Missouri and means for 
Its control are briefly referred to. In control work with injurious pests of 
melons and related crops, it was found that equal parts of calcium cyanid 
dust and air-slaked lime gave fairly good insect control and no injury to the 
plants. Naphthalene balls, at the rate of 1, 2, and 8 balls per hill, pressed 
lightly into the soil beneath the plants did not injure them, and in no case was 
there injury to the plants by the striped cucumber beetle or by any other 
insect.' The naphthalene balls lasted and seemed to be effective for a period 
of about six weeks. 

In control work with tiie bollworm on com, none of the applications of 
arsenate of lead as a spray or a dust gave sufficient control to warrant their 
use on a large scale. A great variation is said to have been noted in the 
length of time required for the codling moth to complete its life cycle, resulting 
in the overlapping of generations, making control of the later brood more diffi¬ 
cult. 

The results obtained from the application to peach trees of stan^rd lime- 
sulphur sprays and lubricating oil emulsion against the San Jos6 scale in 
the nursery are reported upon in tabular form. None of the lime-sulphur 
solutions gave a satisfactory kill. A 1 per cent oil emulsion did not give 
satisfactory kill, but a 2 per cent solution in general gave just as good results 
as 4 and 10 per cent solutions. The effect of various sprays on the control 
of the apple grain aphid and the results obtained from the use of paradi- 
chlorobenzene against the peach borer are reported upon In tabular form. 

The present status of information relative to the oriental peach [moth] 
and other matters of Insect control, T. J. HeadIjEB (N» J, State Sort. 8oc, 
[Proc.], 192S, pp. The insects considered include the codling moth. 

Japanese beetle, gipsy moth, wood leopard moth, San Jos4 scale, and oriental 
peach moth. 

It is pointed out that codling moths were unusually abundant in some secN 
tions in 1923 and were able to infest practically 100 per cent of all the fruit 
borne by certain unsprayed trees and 75 per cent of the crop in some treated 
orchards. Notwithstanding various explanations made by growers for this 
condition, it is stated by the author that the pest is being controlled in the 
very districts wh4re some of the worst damage has occurred, and that the 
insect if properly treated year by year is susceptible to satisfactory control 
even under such conditions of excessive abundance. 

The enormous increase in i^my burn on both peaches and apples, mainly in 
the southern half of New Jersey, is believed to be connected with the practice 
of increasingly heavy spray applications Incident to the displacement of the 
spray rod by the i^ray gun. , It appears to the author that the epray gun, 
by reason of the increased force under which the liquids are delivered, effects 
a closer contact between the spray materials and the surface of the fruit 
1 ^ foliage, and leaves a larger residue of spray upon them. It is thought 
that, except under extremely hot weather conditions, and possibly even then, 
the burnl)^ is due primarily to the decomposition of the arsenate of lead and 
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the amseqiient formation of water-soluble arsenites. In north Jersey the re¬ 
duced injury* is thought to be due to lower temperatures, since decomposition 
of the arsenate of lead occurs presumably more rapidly in higher tempera¬ 
tures. 

The author points out that, aside from early peaches, the injury from the 
Japanese beetle can be handled quite satisfactorily with spraying mixtures. 
The leopard moth has during the past three years been appearing in con¬ 
siderable numbers in many apple orchards. 

The oriental peach moth was found in the peach districts first at Middletown, 
since which time it has made its appearance throughout practically all the 
peach-producing districts in the State (6. S. R., 51, p. 161). There are three 
full broods and sometimes a partial fourth in New Jersey, as against four 
broods and a paitial fifth in Maryland and Virginia. Reference is made to 
the condition in New Jersey in connection with the accounts by Stearns, previ¬ 
ously noted (B. S. R., 51, p. 457). A supplemental account of observations of 
its biology by A. Peterson is included. 

[Report of the] entomological branch {Canada Min, Agr, Rpt,, 192S, pp, 
—^The occurrence of and work with the more important insects of the 
year in Canada are briefly reported under the headings of field crop and 
garden insects, forest insects, foreign pests suppression, eta 

The western wheat-stem. sawfly is said to be increasing its area of dis¬ 
tribution. At the present time it covers half the wheat-growing area of he 
Province of Manitoba, while its distribution in Saskatchewan is very wide 
and there has been a material increase in Alberta. It has been found that 
the cutting of wheat stems by the larvae of this insect is accomplished when 
the stems are mature and is not dependent upon the stage of maturity of the 
larvae The European corn borer is reported to have spread to 45 townships 
in Ontario. 

An active spruce bud worm outbreak in the Temisknming district of Quebec 
and in eastern Ontario has decreased in severity during the season, but the 
injured balsam is dying very rapidly, more than 50 per cent of the balsam 
over the whole 5,000 square miles of forest included in the outbreak being 
already dead or dying. An outbreak of forest tent caterpillars took place, in 
which poplar shade trees and shelter belts were defoliated in the southern 
part of tlie prairie provinces. The apple sucker now infests 3,750 square 
miles in Nova Scotia, an Increase of 33 per cent over the preceding year. A 
fungus parasite of the apple sucker, namely Entomophthora sphacrosperma^ has 
been successfully spread artificially. 

[Economic insects in Prance] (Min, Agr, [France], Ann, ^piphytiea, 9 
{I929)t No, 2, pp, 73-J2d, flg9, ^).—Papers relating to insects of economic 
importance are as follows: The Acridians in France in 1921 and 1922, by P. 
Vayssi^re (pp. 78-83); Some Problems in the Biology of Grasshoppers, by B. P. 
Uvarov, which has been translated from English by L. Chopard (pp. 84-108) ; 
and Observations on the Species of Baris and Their Parasites, by J. 0. Faure 

(pp. 100-120). 

In his studies of the curcullonlds of the genus Baris, which attadc herba¬ 
ceous plants, particularly Oruciferae, in France, Faure records observations 
of tile following parasites: Braoon variator Nees, B, laridii Marsh, B, glaphy- 
ruB Marsh, Bntedon phamus Wlk., Eurytoma curcnlionum Mayr., and Piero- 
maim sp. 

[Economic insects In Prance] (Rev, Zool, Agr, et Appl,, 2S (I9Z4f Nos, 
if PP* figs, 17; 2, pp, ftgSS, figs, 7; 3, pp, 57-73, figs, 7).—Papers here 
presented include the following: The Enemies of Grasshoppers in France, by 
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P. Gra8s4 (pp. 1-15, 45-53, 57-65), and The Hoplocampa Fruit Worms in the 
Southwest of France (pp. 2&-44) and The Natural Enemies of the Eudemis 
and of the Oochylis (pp. 66-73), both by J. Feytaud, 

[Papers on economic insects] (In Congr^s de Pathologie Vdgdiale^ £ftnis* 
hourg, 192S. [Pai*is]: Jbfin. Hyg., AssUL [etc.], 1928, pp. 4h88). —^Papers pre¬ 
sented at Strassburg in June, 1923, include A Study of the Invasion of the 
Italian Crickets {CaloptenuM italious} in the Seine and Marne in 1021-1922 
(pp. 44, 45) and Observations of the Oviposition of Habrohraoon joharmimi 
(Vler.), A Braconld Parasite of the Potato-tuber Worm (pp. 46-48), both by 
B. Trouvelot; CJ^idosporiuin lauri, a Parasite of the Bay Tree Scale, Aanidia 
lauri (Bouch4), by L. Baybaud (pp. 48, 49); Observations upon a Mycosis of 
Scale Insects, by J. Cotte (p. 50) ; and The Manner of Feeding of Paohyneuron 
sp., a Chalcld Parasite of the Pupa of Syrphua halteatm Deg., by J. C. Faure 
(pp. 51-63). 

[Report of the] entomological section {Egypt Min. Agr.^ Cotton Research 
Bd. Ann. Rpt., S {1922), pp. 59-63).—^The report deals briefly with boilworm 
attack in green bolls, estimation of loss by pink boUworm, survival of the pink 
boilworm during the wlnfer, treatment of cottonseed against pink boilworm, 
the cottonseed bug {OxycarenuB hyalmipennis Costa.), and arsenic dusting, 
much of the data being presented in tabular form. 

Idst of publications' on Indian entomology, 1922, compiled by [T. B. 
Fletcheb] {Agr. Research Inst., Pusa, But. HI (1928), pp. 42). —^Thls is a 
compilation of the publications on Indian entomology published in^ 1922 (E. 
S. R., 49, p. 849). 

A new Sericothrips (Thysanoptera) injurions to cotton, J. D. Hooi> 
(Oanad. Ent., 56 (1924), No. 6, pp. 149, 150). —Under the name B. gracUipes, 
a new species of thrips collected by A. Busck, of the U. S. D. A. Bureau of 
Entomology, in Tlohualilo, Coahuila, Mexico, in October, 1917, is described. 
This species, in association with somewhat larger numbers of HeUothrtps 
phaseoli Hood, is reported by Busck to have rendered several thousands of 
acres of cotton worthless. 

Greenhouse thrips in Sweden [trans. title], O. Ahijberg {Meddel. Ceti- 
tralanst. Forsoksv. Jordbruksomrddet [Sfceden], No. 283 (1922), pp. 14, figs. 
19). —^Three epecies of thrips which occur in the greenhouse in Sweden, here 
considered, are Parthenothrlps dracaenae Heeg., the greenhouse thrips, and 
HeUothrips femoralis Beut. The flrst two occur with equal frequency, while 
H, femoralis is less often met with. 

On the anatomy and bionomics of the red cotton bng, Dysderciis cingn- 
latns (FabrOf H. Singh {Asiatic Boo. Bengal, Jour, and Proc., n. ser., 19 
(1928), No. 1, pp. 15-42, pis. 9).—This report of the author’s studies includes a 
list of 30 references to the literature cited. 

Control of tlie pink boll-worm on cotton, C. M. Tatlob (Nature [LonJkml, 
118 (1924), No. 2847, pp. 745, 748).—-The appearance of the pink boilworm on 
cotton in Queensland leads the author to discuss control measures. 

Second notes on the oriental peach moth, Daspeyresia moleata Buaek 
[trans. title], C. Habtjkawa (Ber. Ohara Inst. Landw. Forsch., 2 (1928), No. 8, 
pp. 285-258, fig. I).—This paper presents the results of investigations con¬ 
ducted by the author in continuation of those previously noted (E. 8. B., 41, 
p. 459). L. molesta has been found to be widely distributed among the pre¬ 
fectures of Japan where the peach or the pear is grown, although there ere 
mhny localities in which it has not yet been discovered. In most of the 
feclures of the mainland of Japan it produces four or five genevaUoiia elch 
year, the larvae of the last generation hibehia^g. Tha larvie injuie the 
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yattnE shoats and the fruit at the Band pear, pear, peach, apple, and apricot, 
and also the Shoots of the Japanese flowering cherry, cherry, plnm, Japan 
apricot, and tSie sand dierry. 

While the time of emergence of the adults In the spring varies with the 
climatic conditions, It generally occurs between the middle of April and the 
middle of Hay. The larvae generally injure the shoots of the peach, cherry, 
Japanese flowering cherry, etc., In the spring and early summer, and from 
about the middle of July most of them attack the fruit of the sand pear. In 
the peach orchard the adult oviposits chiefly on the leaf of the peach, while in 
the pear orchard it lays its eggs mostly on the ripe fruit While the pear is 
young and hard the adults prefer the peach tree on which to oviposit, but when 
the pear is ripe they seem to be attracted by the fruit, and a large part of the 
adults which appedr in the peach orchards then migrate to neighboring pear 
orchards. 

Odors attractive to ovipositiiig mosquitoes (Dipt.: Cnllcidae), 8. B3. 
CstTMB (Fnt. New9, S5 (1224), No, 7. pp. 242, 24J)—This is a preliminary con¬ 
tribution from the U. S. D. A. Bureau of Entomology. 

Notes on the pear midge (Contarinia pyrivoyi), L. P. Wehbt.e (Jour. 
Weon, Ent,, 17 (1924), No. S, pp. 411-414) •—This Is a report of biological ob¬ 
servations by the author in Connecticut during the summer of 1922, which 
includes tabular data on the time of pupation. 

Fruit fly investigation, H. jAs^nts (Queensland Apr. flour., tl (1924) ^ No. 
5, pp. S82-S8S). —^The author reports upon the prevalence of Chaetodacus 
trponi and records the appearance of a new fruit fly species quite distinct 
from 0. tryoni, which appears to be distributed throughout the Granite Belt 
District. Notes on the woolly apple aphid, codling moth, bollworm on tomato, 
and several scale insects are Included. 

The fauna of France.—Anthomyidae, B. SltotTY (Faune de France. — Dipt^es 
Anthomyides. Paris: Paul Lechevalier. 192S, pp, Xf+S9!f. figs. SIS ),—^This 
contribution deals with the dipterous family Anthomyidae, A bibliography 
of eight pages is included. 

A new genus and species of two-winged flies of the family Chloropidae 
fnjnring Hanihot in Brazil, J. M. Aldrich (U. S. Natl. Mus. Proo., S5 (1924), 
Art. 21, pp. 2). —The genus Teleocoma Is erected for T. orassipes, a new species 
said to be a serious miner of cassava In Brazil. 

Researches on the biology of dipterous parasites [frans. title), W. B. 
Thompson (Bui. Biol. France et Belp.. S7 (192S). No, 2, pp. 774-227).—The 
first part of this paper (pp. 175-200), which treats of the problem of natural 
selection in dipterous parasites of insects, deals with elimination before 
oviposltlon, elimination at the time of deposition, accidents between the time 
of deposition and penetration of the body of the host, elimination at the 
time of penetration of the host, elimination In the body of the host, and 
elimination after the death of the host. The second part of the paper (pp, 
201-287) deals with specific adaptation in entomophagous parasites. 

Boll Insecticide investigations at the Japanese beetle laboratory during 
IBSSt B. H. Lkaoh, W. B, Plemino, and J. P. .Johnson (Jour. Econ. Ent., 17 
(1924)f No. 8, pp. 287-285).—Experimental work conducted by the IT. S. D. A. 
Bureau of Bkitomology with a view to the discovery of methods for chemically 
treating the soil about the roots of plants for control of the soil stages 
of the Japanese beetle show emulsions of carbon dlsulphld and wormseed 
oil to he satisfactory, and these are now being employed by local nursery and 
greenbouse concerns. 

14621-4J5-6 
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The tnrnip-fly ** and its associates.—** Flf ** proved to be the grass* 
gmb beetle, D. Millek (New Zeal. Jour. Agr.^ %B No. 4, pp, 

figs. 16 ).—^This is an account of injury to turnip caused by the grass-grub 
beetle {Odowtria zeatandica White), locally known as the turnip-fly. 

Banana weevil borer (Oosmopilites sordidiis Chev.), J. Jm Fboooatt 
{Queensland Agr. Jour., 21 (1924), No. 5, pp. 869^78, fige. 2 ).—^This is the 
sixth progress report of studies of this pest by the author (B. S. B., 51, p. 554). 

Cotton boll weevil control in Texas, A. B. Conneb and H, J. Bxinhabo 
(Te^as Sta. Circ. S2 (1924), PP- 5-i4).—This is a summary of information on 
control measures, particularly as applied to Texas conditions, with ad intro¬ 
duction by B. Youngblood. 

Notes on the nesting habits of several North American bumblebees, 
O. E. Plath (Psyche, 29 (1922), No. 5-6, pp. 189-292) .--The author presents a 
brief r^sumd of all that is known of the nesting habits of nine species of 
bumblebees. A list is included of 30 references to the literature cited. 

General information for beekeepers, J. C. Goodwin (Fla. Plant Bd. Quart. 
Bui., 8 (1924), ^0. S, pp. 77-88 ).—^This is a summary of information largely on 
diseases and enemies of bees and control measures. 

Fonlbrood: Recognition and treatment [trans. title], C. Vaiixancoubt 
(Min. Agr. Prov. Quebec Bui. 86 (1924), PP* ^)*—This is a summary of 

information on fonlbrood of bees in Quebec. 

American honey plants, together with those which are of special value 
to the beekeeper as sources of pollen, F. G. Pellett (Hamilton, III.: Amcr. 
Bee Jour., 1928, 2. ed., rev. and enl., pp. 892, figs. 195 ).—This is a revised and 
enlarged edition of the work previously noted (E. S. 11., 43, p. 259). 

Vespa arctica Rohwer, a parasite of Vespa dtabollca l>o Saussure, W. M. 
Wheeleb and L. H. Taylor (Psyche, 28 (1921), No. 5-6, pp. 185-144^ pis. 2 ).— 
This is a report of observations by the authors made in New England in the 
summer of 1021. 

Revision of the North American wasps of the subfamily Platygasterinae, 
R. M. Fours (17. 8. Natl. Mus. Proc., 68 (1924), Art. l$f^, pp. 145, pi. 1, figs. 
10 ).—^Thls is a arnopsls of a group of the hymenopterous superfamily 
Serphoidea. 

Pear leaf blister mite (Eriophyes pyri Pag.), R. W. E. Tucker (Union 
80. Africa Dept. Agr. Jour., 8 (1924), ^0. 8, pp. 316-828, figs. 10 ).—^The author 
reports the discovery that the loss in crops in some parts of the western Cape 
Province due to the dying and flaring open of dormant fruit buds and the falling 
of blossoms and newly set fruit is due to E. pyri, not previously known to occur 
in South Africa. The average loss of crop due to mite injury in a badly in¬ 
fested orchard is said to be at least 25 per cent 

The control of acarine disease, J. Rennie (Bee World, 6 (1924), No. 1, 
pp. 7-9, 11 ).—^This is a review of control measures for this disease, presented 
as an address by the president of the Apis Club of Great Britain, in 1924. 

FooBs^-ETTMAir innxm 

Manual of human nutrition, A. J. J. Vandevelds (Manuel de VAUmenta$ion 
Humaine. Brussels: J. de Lawnoy, 1928, pp. 274, flge. 62).—This is one of a 
series of manuals forming vBsfit Is to be known as the library of the farm girl, 
covering subjects of particular interest and value in the managem^t of the 
farm home. 

. The Pood Research Institute, Stanford IJnIverMty, lOSS-JM {Btanfard 
University, Calif., 1924, pp. 8).—This is the annual progress report (E. S. R., 49. 
p. Wh 



1994} 


FOODS—^HUMAK NU T Bl TlOy. 


765 


A study of the factors affecting the texture of cakes (MinaouH Sta. Bui. 
210 (idS4), pp. 57f S8). —brief report is given of a study by L. Stanley and 
M. M. Kennedy of the effect upon the texture of cakes of the various ingredients, 
the baking temperature, and the manipulation or method of combining the ii>> 
gredlents. 

Sugar, by raising the temperature of coagulation of the batter and thus allow¬ 
ing the gases to escape, prevented the formation of tunnels and made the tex¬ 
ture finer. Too little liquid tended to make the texture coarse and too much 
caused excessive steam formation. Cakes made from pastry flour were coarser 
and had a larger specific volume than those made from bread flour. Fat, if 
uniformly distributed, decreased the specific volume and made the texture finer. 
Baking powder affected the texture not only as a leavening agent but by in¬ 
creasing the porosity of the crust and the size of the cells. 

Too low a temperature made the cakes coarse and, if an excess of baking 
powder was used, caused them to fall. Too high a temperature caused the 
cakes to peak and crack open. Cakes centainlng a high proportion of flour or 
of egg required a low temperature for baking. The optimum temperature for 
butter cakes was found to be between 175 and 195* C. 

In combining the various Ingredients better results were obtained by adding 
the fat to the flour and sugar or to the sugar alone than by using melted fat, 
the latter tending to toughen the cake and form tunnels. 

Mineral constituents of Hawaiian vegetables, J. C. Rippeuton {Hatoaii Sta. 
Rpt. 1922, pp. 16, 17 ).—Determinations are reported of the principal ash con¬ 
stituents of fresh Hawaiian spinach and cabbage and the data compared with 
analyses of the same vegetables grown on the mainland. The locally grown 
samples compared favorably in percentage of the various ash constituents. 

Canned tomatoes and tomato products (Natl. Cannera Asaoc. Bui. 97-A 
(1924), PP- 16, 7 ).—This bulletin discusses briefly the extent of tlie tomato 

canning Industry, the essentials of the canning process, and the nutritive value 
of tomato products. Several recipes are given for the use of canne<l tomatoes 
In soups, vegetable dishes, and salads. 

Canned foods in relation to health, W. G. Savage (Cambridge: Vniv. Press, 
1923, pp. VII^146, figs. 7).—^This volume, which comprises the Milroy lectures 
of 19:^ delivered before the Royal College of Physicians, London, is in a sense 
a sequel to an earlier volume on food poisoning and food infection (E. S. R., 
48, p. 261). 

The first lecture deals principally with the canning industry as it exists at 
the present time in the United States and Great Britain and with the super¬ 
vision exercised over canned food. In the second lec'ture, on the bacteriology 
of canned foods with references to spoilage, some of the data presented in 
previous reports (E. S. R., 51, p, 261) are discussed. In the third and final 
lecture on the relationship to disease conditions, the possible menace to health 
from canned foods is classified as bacterial, parasitic, chemical, and loss of 
accessory food factors. Under the first heading considerable attention is called 
to botulism, and a table is included of the outbreaks of botulism from canned 
foods in the United States and Canada from 1906 to 1922, the data including 
the locality, number of cases and deaths, and the material involved, with the 
nature of the conning process (home or commercially canned). A table is also 
included of food poisoning outbreaks from causes other than botulism in Great 
Britain from 1882 to 1923. A brief discussion is included of the present status 
of knowledge concerning the effect of canning on the vitamin value of foods. 

Reports to the food investigation board of the principles involved in the 
processing of canned foods and on laboratory methods for the examination of 
canned foods are given as appendixes. 
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The nature of corrosion in canned fruits* SI F. Kohhan and N. H* Sait- 
noEN (Indus, and Engin. Chem.f X6 (19B4)t No. S, pp. t9(h295, figs. this 

extension of an investigation previously noted (E. 8. R.* 49, p. 8^) a more 
detailed study was made of the action of oxygen in causing perforations in 
enameled cans. 

The earlier experiment of canning apples with varying amounts of oxygen 
was repeated, and at the same time other cans, after being packed with apples, 
were filled with nitrogen or carbon dloxld instead of oxygen. Other cans were 
filled with so-called soaked apples, apples prepared by peeling, quartering, and 
holding under 2 per cent salt solution for from 16 to 18 hours at ordinary tem¬ 
perature. The various lots were canned in the same manner, with a 2-minute 
exhaust in boiling water, and a 5-minute process, and were examined from 
time to time for the extent of perforation, swells, and springs. 

The cans containing oxygen had practically all perforated before there was 
any evidence of deterioration in the other cans. Analyses of the gas in similar 
lots of canned apples prepared in the same way showed a gradual disappear¬ 
ance of oxygen accompanied by increase in hydrogen in the oxygen-filled cana 

Apples canned in the same way but in plain instead of enameled cans were 
analyzed after 38 weeks for tin and iron. The soaked and nitrogen-filled ap¬ 
ples had the lowest amounts, the untreated next, and the oxygen-filled the 
highest amounts of both tin and iron. 

In discussing the significance of these results, an elective means of pre¬ 
venting loss from oxygen is shown to be the use of an exhaust which would 
enable the respiratory process in the fruit to continue for as long«a time as 
possible. If the temperature is allowed to rise too rapidly the enzym reactions 
are destroyed before sutficlent oxygen has been eliminated. ** There are no 
data available to show at what temperature the respiratory processes in fruit 
are destroyed. It undoubtedly varies with conditions and variety of fruit 
Moreover, variable factors are always at play, control of v'hich is difficult and 
often impossible. Diflcrent sets of c*onditious may give ^^hat on the surface 
appear to be c:ontradictory results. It is of the utmost importance that these 
conditions be clearly understood.” 

Growth of Bacillus botullnus in canned meat [tram, title], 0. BiDAtmT 
(Ompt. Bend. Soo. Biol. [ParUh 90 (1924), No. 14, pi. 1002, lOOS).—The 
author uses commercially canned meat as a culture medium for the growth 
of B. hotulinus. A hole large enough to admit a pipettct is punched in the 
can and after the inoculation this is sealed with solder, thus obtaining 
anaerobic conditions for the growth of the organism. It is stated that a com¬ 
parison of the analysis of the material before and after the growth of the 
organism has shown no appreciable (inference in ammoniacal nitrogen, but an 
increase in amino nitrogen to two or three times the amount in the original 
material and a cofnplete disappearance of reducing substances. The reaction 
of the medium is no longer alkaline. 

Practice in mayonnaise manufacture* 8 . K. Robinson (Amer. Food Jour,, 
19 (1924), ^0. 4, pp. 185-187).—These suggestions on mayonnaise manufacture, 
while designed for the wholesale manufacture of mayonnaise, are for the 
most part equally applicable to the home preparation and keeping of mayon¬ 
naise. 

A preliminary survey of the effects of ultraviolet light on normal rah* 
bits, J. H. B. Grant and F. L. Oatss (8oo, Ewfit, Biol, and Mod. JProa, $1 
(1924), No. 5, pp. Five groups of 8 normal rabbits each, wRh oars 

i^ved and backs clipped, were exposed to the unfiltered radlatimis of a 
quartz mercury arc lamp for 30 minutes daily at a diitahcs of t laiter* M ths 
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end of 3 weeks and once a week thereafter the rabbits in one series were 
etherized, bled from the aorta, and weighed (without the gastrointestinal con¬ 
tents). The various organs were weighed and the weights recorded in milli¬ 
grams per kilogram net body weight. The changes in weight are reported as 
the percentage change from the corresponding figures for from 15 to 36 normal 
control rabbits examined at the same time of the year. 

The changes in the parathsrroids are the only ones discussed in the present 
communication. These were -f34.6, +61.1, +31.9, +27.7, and +14.1 per cent 
at the end of 3, 4, 5, 6, and 7 weeks. Blood calcium determinations were made 
on the groups after the fourth week, the figures being 12.7, 12.9, and 12.6 mg. 
per 100 cc« of serum as compared with an average of 11.9 mg. for 60 normal 
control rabbits. The hypertrophy of the parathyroids and increase in the 
calcium content of the serum resulting from ultraviolet light radiation were 
confirmed in a second experiment in which a group of rabbits was given in¬ 
creasing exposures of ultraviolet light daily over a period of 4 weeks. This 
resulted in a relative increase of 32 per cent in the weight of the parathyroid 
over the normal figures and an increase in the calcium of the blood from 11.9 
mg. per 100 cc. before exposure to 13.5 mg. on the twenty-second day and 12.9 
mg. at autopsy. 

<< These preliminary experiments have served to relate the effect of ultra¬ 
violet light on calcium metabolism to the parathyroid glands. Whether the 
light acts primarily on the absorption and excretion of calcium and causes a 
rise in the blood calcium which results in an hypertrophy of the parathyroid 
glands, or primarily affects the glands themselves, remains to be determined.’’ 

The snbatitntion of taurine for cystine in the diet of mice, M. L. Mitch¬ 
ell (Auii, Jour, Estpt, Biol, and Med. 8oi.^ 1 (1924), No. 1, pp. $-9, flgs. S ).— 
Feeding experiments conducted on mice are reported, the results of which 
show that taurin can replace cysUn in the diet in so far as making the diet 
adequate for growth is concerned. It is pointed out that this does not indicate 
necessarily that taurin is convertible into cystin in the animal body. 

Feeding experiments on rats with plants at different stages of develop¬ 
ment, n, B. Habbow and F. Kbasnow (£foc. Expt. Biol, and Med. Proo., 21 
(1924), Ifo. 5, pp. 2S2-2S4)r-K continuation of the Investigation previously 
noted (B. S. B., 50, p. 769)) is reported briefly. Of 10 groups of rata, 1 was 
fed a normal diet and the others the basal diet of the previous study with 
vitamins A (cod liver oils) and B (yeast) alone and together and each with 
ungerminated, germinated, and green corn, respectively. During the first 
month each group of rats (4 to a cage) received 4 gm. of the germinated, 
ungerminated, or green com, and during the second month this was increased 
to 8 gm. and the third month to 12 gm. At the end of the first month the 
group showing the most notable increase in weight, with the exception of the 
group on the regular diet, was the one receiving the basal diet, plus vitamin 
B, plus the green corn. This is considered to suggest an increase in the quan¬ 
tity of vitamin A in the com. The groups receiving the diet containing 
vitamin A and one form of corn but no vitamin B showed greater gains from 
the sixth week on than the groups receiving vitamin B and one form of com 
but no vitamin A« This is thought to indicate that the com in the ungermi¬ 
nated, germinated, and green condition was rich in vitamin B. 

The sensttisatlen of the organism to deficient diets [traus. title], G. 
MoDmquAND, P, Michel, and Bebuhsih (Compt. Rend. Acad. 8oL [PoHs], 178 
Uo. 18, pp, 1898, i699).—-To determine whether animals which have re- 
cormd ciiidcally and anatomically (nmcroscopically) from deficiency diseases 
am immunized m aensitlaed to a second deficiency of the same type, a series 
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of guinea pigs was kept for 24 days on a vitamin Odeflcient diet* at whiisk 
time all showed typical scorbutic lesions. They were then kept on a com¬ 
plete diet for from 10 to 20 days or until complete recovery had taken place, 
after which they were again placed on the dellcient diet At the same time 
control guinea pigs which had been maintained on a complete diet were also 
given the scorbutic diet. Among the latter animals the first signs of scurvy 
did not appear until about the fifteenth day, while in the others, previously 
cured of scurvy, the symptoms appeared in from 2 to 6 days. The survival 
period of these animals was also much shorter than of those sulfering from 
scurvy for the first time. The cause of the increased sensitivity to the effects 
of the scorbutic diet is thought to be the persistence in the bone marrow of 
a fibrillar condition which was the only abnormal appearance of the bony 
tissue of the animals recovered from scurvy. 

The platelet count in rats suffering from vitamin-A deficiency, S. P. Bed- 
son and S. S. Zilva {Brit, Jour, ExpU Path,, 4 (J92S), No. 6, pp, S05S10 ),— 
This is essentially a reply to the criticism of Cramer, Drew, and Mottram 
(B. S. B., 50, p. 5G5) of the conclusions drawn in a previous communication 
(B. S. B., 49, p. 562). On the basis of further work, the authors reaffirm 
that they “are unable to confirm the original observation of Cramer, Drew, 
and Mottram that vitamin A deficiency in the rat is productive of a severe 
thrombopenia.’* 

Acid-fast bacteria as a source of vitamin-B, S. R. Damon (Jour, Path, and 
Boot,, 27 (1924) f No, 2, pp, 163-169, figa, 6), —The experiments on the use of 
BacUlua timothy 213 as a source of vitamin B for the growth of rats (B. S. 
B., 50, p. 664) have been repeated with cultures of the organism grown on a 
medium every constitutent of which had been proved to be free from vitamin 
B. This medium consisted of beef extract 0.3, Difco peptone 0.5, sodium chlorid 
0.1, and glycerin 4.5 gm. made up to 100 ec. with water. The organism 
grown on this medium and subsequently dried at 37 C. proved incapable of 
promoting growth in rats when fed at a 2.5 per cent level in a diet lacking only 
in vitamin B, but when fed at a 7.5 level promoted approximately normal 
growth. Similar results were obtained with B, amegmatia 246 and B, moelleri 
627. These results are thought to indicate that a growth-stimulating substance 
analogous to vitamin B is synthesized by at least three members of the group 
of acid-fast bacteria. 

Presence of toxic and insulin-like substances in oranges, grapefruit, and 
lemons, N. F. Fisheb and B. B. McKinley (Soc. BxpU Biol, and Med, Proo«, 
21 (1924)f No, 5, pp, 248, 249 ),—^The authors report the separation from the 
Juice, pulp, and rind of oranges, grapefruit, and lemons of a substance con¬ 
sisting of a toxic fraction which increases the blood sugar and a substance 
similar to insulin .which causes a fall in the blood sugar. The latter sub¬ 
stance acts similiary to insulin, there being no delayed action, as has been de¬ 
scribed by CoUip for glucokinin (B. 8. B., 50, p. 108). 

The influence of insulin on the formation of glycogen, B. P. Babkih 
(Brit Jour, Bxpt Path., 4 (1923), No, 6, pp, 310-317, figa, 2), —^A study is re¬ 
ported of the effect of insulin upon the glycogen content of the liver and 
skeletal muscle of normal rabbits and of rabbits in a state of hyperidf* 
cmnia induced by subcutaneous.or intravenous injection of glucose. 

The i^ycogen content of the liver and muscle of rabbits fed on easrc^ 
migar, and oats was much lowmr after the injection of insulin than that of 
rrtifits fed in the same way without insulin. In the rabbits which reeeivsd thb 
gtuoose and insulin simultaneously there was no pronounced aecumiflattm sd 
giyoqgen in the liver and rnusdes. It is concluded that insulin does not litsnnt 
Iste Jhe formation of glycogen in normal animals. 
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Tile effect el insulim on the respiratory exchange of normal animals, 
B. B. Dickson, G. S. Eadik, J. J. R. Macleod, and F. R. Pembeb (Quart. Jour. 
Eitpt. PhpHol, U Um), No. 1-2, pp. 123-149 figs. 7).—A study of the respira¬ 
tory exchange in normal dogs and rabbits following insulin injections with 
and without subsequent admlnistratiou of glucose is reported, with the fol¬ 
lowing results: 

In dogs the injection of insulin was followed by a marked Increase in the 
respiratory volume, commencing after the blood sugar had reached its lowest 
level; a corresponding increase in oxygen consumption; a decided increase in 
the respiratory quotient, which in different animals varied somewhat in its 
onset; and an acceleration of the pulse and respiration, commencing after the 
respiratory volume and oxygen intake had begun to rise. 

In rabbits there was no increase in the respiratory volume, only a doubtful 
increase in oxygen consumption, and an increase in the respiratory quotient 
in three out of four observations. Thi.s occurred very soon after the injection of 
the insulin (from 15 to 45 minutes) and fell to about or below the normal 
level before the onset of convulsions. 

In discussing these results, three possible causes for the increase in the 
respiratory quotient are suggested (1) *‘A greater relative increase in the 
metabolism of carbohydrates which might raise it to unity, (2) a reduc¬ 
tion of carbohydrate to fat-like substances, and (3) a ‘wa.shing out* of CO;^, 
due either to the development of acid substances causing hyperpnoea, or to 
hyperpnoea due to other causes.*' Data reported on the carbon dioxid content 
of tlie blood plasma of several dogs, following insulin injwtions, Indicate that 
the total OOi-combining power and the total amount of 00s in the blood are not 
significantly lowered as tlie result of Insulin. This* is thought to rule out the 
third suggested cause of the increase in the respiratory quotient, and to point 
to the first as being the most plausible. 

The action of insulin on the respiratory metabolism [trans. title], E. 
Qabbb (Klin. Wehnschr., S (1924), No. 15, pp. 612, 613). —The injection into rats 
of suitable amounts of insulin was followed by a prompt increase in the respi¬ 
ratory quotient This persisted for a short time and then returned to a nor¬ 
mal level. In discussing the mechanism of the action, the possibility is sug¬ 
gested that insulin has two effects, (1) an increase in the oxidation of the 
carbohydrates of the tissues and (2) the prevention of the change from glyco¬ 
gen into sugar. There is thought to be no evidence of a transformation of 
carbohydrate into fat in normal animals by means of Insulin. 

Behaviowr of depancreatlzed dogs kept alive with insulin, F. N. Axxan, 
D, J. Bowib, J. J. R. Maclbod, and W. L. Robinson (Brit. Jour. Ewpt. Path., 5 
(1924), No. 2, pp. 75-83, pis. 2). —Evidence is reported that in depancreatlzed 
dogs which have been treated daily for from 2 to 7 months with large doses of 
Insulixt death eventually occurs as a result of a breakdown of the hepatic 
fnnetton, accompanied by severe fatty infiltration of the liver. These results, 
together with the absence of such changes in cases of diabetes treated with 
insulin over long periods, are thought to suggest the possibility that the pan- 
awas plays some part hi fat metabolism. 

On the blood phosphate after insulin convulsions, L. B. Wintbb and W. 
Smith (Jour. Physiol., 58 (1924), No. 4-5, pp. 327-333).—A further study is 
reported of the possible relationship between blood sugar and inorganic phos¬ 
phorus as determined by the ratio of the two following insulin injection (E. S. 
2L, 51, p. 271). In the present case determinations of inorganic phosphorus 
and blood sugar were made following the recovery of rabbits from insulin 
convulsloiis by means of glucose, adrenalin, adrenalin and thyroid extract 
together, and pituitary extract. 
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After adrenalin the inorganic phosphate in most cases regained the normal 
level quicklyp but fell again. After pituitrin the effect was variable, and after 
glucose the normal value was not regained for a considerable period. Sioce 
the behavior of the inorganic phosphate differed, while the blood sugar re* 
turned to normal in all cases, it may be evidence against the conversion of 
glycogen to a sugar-phosphoric acid complex as a result of Insulin convul* 
sions.” 

A simple method of prescribing diabetic diets, G. Bashb, H. LAimx, and 
L. G. Graves (Jour, Anier, Med. Assoc., S2 (1924)f No. 19, pp. 1S99, J5id).-**To 
simplify for general practitioners the dietary treatment of diabetes, a table 
has been devised which is essentially that of Josiin modified to give a proper 
antiketogenic balance. The table includes 12 test diets arranged in increasing 
order of carbohydrates, constant amount of protein, decreasing amounts of fat, 
and calorie values increasing from 1,800 to 1,500. The carbohydrate foods are 
placed in one group and the protein and fat foods in another. 

The diets are designed to be used during the preliminary period of adjust* 
ment of the diet to maintain normal blood sugar. Following a preliminary 
fasting period the diets are given in increasing order until symptoms of glyco¬ 
suria appear. Following another 24-hour fasting period, the patient is placed 
on the permanent maintenance diet, which is the diet two numbers above the 
one on which the glycosuria first reappeared, modified by increasing the pro¬ 
tein allowance by one-half and the fat allowance by one-fourth. 

The treatment of diabetes mellitus, B. P. Josun (Philad^phia: Lea d 
Fehiger, 192S, S. ed., rev. and enl., pp. figs. SI). —Of particular 

interest in the third revision of this well-known volume are the sections on 
insulin; physiology and pathology (which includes a discussion of total 
metabolism in diabetes); the diet in health and in diabetes; treatment (in¬ 
cluding dietary control); foods and their composition; and height-weight 
scales, equivalents, and tables for computing metabolism. Included in the 
section on foods are tables pr^red by B. M. Bailey of the Gonnecticut 
State Experiment Station on the comi)osition of normal foods and of so-called 
diabetic foods (B. S. R., 47, p. 559), three standard hospital diets for diabetes, 
and diabetic menus for a week, with accompanying recipes. 

The aetiology of rickets: An experimental Investigation, n, D. N. Paton 
and A. Watsobt (Brit, Jour. Empt. Path., 4 (192S), No. 4, pp. 177-195, pis. B, 
figs. 5).—This continuation of the investigation previously noted (B. S. R., 46, 
p. 860) deals with several questions concerning the etiology of rickets. 

The first point investigated was the relative importance of restriction of 
the intake of calcium and of vitamin A on the production of rickets-like 
changes in the skeleton, and the retention of calcium and phocq;>horus on a 
calcium-rich and a calcium-poor diet As Judged by the reported feeding 
experiments with young pups, a limitation of the supply of calcium was of 
greater importance in determining the onset of rickets than was the limita¬ 
tion of vitamin A A restricted supply of calcium, although inducing changes 
in the bones resembling those in rickets, did not change materially the cal¬ 
cium content of the blood and muscles and the phosphorus content of the 
blood. The latter appeared to be determined by the ^tent of calcium. Wi^iin 
the limits of the amount of caldnm used, from 0.02 to 0.198 gm. OaO per 
kilogram, the amount of calcium retained did not vary noticeably with the 
athbunt in the food. 

Absence of direct sunlight was found to favor the onset of rickets. Tlie 
additloii of olive oil to a nonrl<Aets-producing diet tended to change it to 
rlcicets-iffodoidng, while cod liver oil proved active in the cure of lidkeha 
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The potobility of rickets having an infective origin is thought to be dis¬ 
proved by the failure to Induce rickets in pups by feeding feces from cases 
of infantile rickets or by injecting blood from similar cases. 

The thyroid gland in experimental rickets, I. Mxhibay {Brit. Jour, Sjfpt, 
Path., 4 (19BS), Ufo. 6, pp. pi i).—The author has examined the thy¬ 

roids of 43 pups used in the investigation of Paton and Watson noted above, 
classifying the condition found as normal, acute or complete hyperplasia, and 
chronic or colloid hyperplasia. 

The cases classed as true rickets were associated with acute hyperplasia of 
the thyroids, while those classed as rickets from calcium starvation showed 
only chronic hyperplasia. In the normal animals and in those with healed 
rickets the thyroids were normal in appearance. 

It is also reported that cod liver oil has a marked influence on the colloid 
content of the thyroid vesicles, as demonstrated by feeding experiments con¬ 
ducted on rats. Butterfat was found to be without effect. 

ANIMAL PBODUCTION. 

The native and cultivated forage crops of Argentina, F. IIeichert, K. A. 
Trelles, kt al. (Las Plantas Forrajeraa Indigenaa y Cultivadaa de la RepHUica 
Argentina. Buenoa Airea: Univ. Buenoa Airea, Facult. Agron. y VeU 192S, pp. 
i2S6h iiP).—The characteristics and distribution of the forage plants In 

Argentina are discussed, and the composition, digestibility, and feeding value 
of each are tabulated and diagramed. Illustrations of many of the plants are 
also given. 

Succulents of the Karroo, G. A. Gill (Union Bo. Africa Dept, Agr. Jour., 
8 (1924), No. £, pp. 288-260, fig*. 3).—Among the available succulent feeds of 
the Karroo are the spekboom (Portulaoaria afra), several species of Euphorbia, 
several species of Atrlplex (saltbushes), the prickly pear (Opuntia), and the 
American aloe (Agave americana). 

The influence of asparagin and ammonium nitrate on the nitrogen metab¬ 
olism of ruminants [trans. title], M. Stabssewska (Rocz. Nauk Rolnicz., 10 
(192S), No, S, pp. 537-544).—In this work, carried on at the Jagellonian Uni¬ 
versity at Krakow with a sheep, the French abstract states that the addition 
of asparagin or ammonium nitrate to rations poor in protein has had a fav¬ 
orable influence on the nitrogen metabolism. That portion of the asparagin 
and ammonium nitrate not retained by the animal was eliminated in the urine 
as urea. The parallel action of the two products indicates that they are 
probably changed to the same or similar compounds, which are probably some 
form of ammonia. 

The feeding of mineral supplements to livestock, H. H. Mitchell (Jlli- 
noie Bta. Circ. 281 (1924), PP* 4).—The mineral requirements of livestock and 
the most available sources of minerals are briefly discussed. 

Vitamins in livestock feeding, H. H. Mitchell and M. H. Keith (Illinois 
Bta. Circ. 282 (1924)* PP* BO, ftps. 5; ahs., pp. 4).—This is a popular presenta¬ 
tion of the importance of vitamins for livestock and poultry, with particular 
reference to the sources through which they may be obtained. 

[Experiments with beef cattle at the Missouri Station] (Missouri Bta. 
Bui. 210 (1924), PP* 26, 27, 55).—The results of two experiments continued from 
previous years (E. 8. R., 48, p. 663) are briefly reported. 

Limited grain rations for fattening cattle of different ages, E. A. Trowbridge 
and BL D. Fox.—In this experiment 2 lots each of calves, yearlings, and 
2«yearH>lds were selected, the 1 lot of each age being fed for 143 days on a 
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ration of shelled corn and linseed oil cake (6:1), with corn silage and alfalfa 
hay ad libitum, while the other lot of each age was fed alfalfa hay and corn 
silage ad libitum and as much linseed oil cake as usually eaten by the full-fed 
cattle for a 120-day period, after which they were finished in 72 days on com 
and linseed oil cake, with blue grass pasture. Among the full-fed steers, the 
best gains were made by the 2-year-olds and slightly less by calves and 
yearlings. Younger cattle required less grain per unit of gain, but there was 
very little difference in the roughage requirements. Among the groups on 
limited rations, the 2-year-old6 again made the best gains, while the tcalves 
exceeded the yearlings by 0.13 lb. daily per steer. The feed requirements per 
100 lbs. of gain also increased with the age of the cattle. In comparing the 
length of the feeding periods, it is stated that the groups of yearlings and 
2-year-olds that were fyll-fed made greater gains in 143 days than the other 
yearlings and 2-year-olds made in 192 days. There were 8 head in each lot. 

Factor» influencing the normal rate of growth in domestic animals and the 
permanency of the effects of arrested development, A. G. Hogan.—^This in¬ 
cludes the present information on the steers on the three planes of nutrition 
and the presentation of the formula for determining the surface area of cattle, 
previously noted (£. S. R., 50, p. 268). 

Effect of winter rations on pasture gains of 2-year-old steers, E. W. 
Sheets and 11. H. Tuckwilleb (U. 8, Dept. Agr. BuL 1251 (1924), PP- flO^* 
fid).—This is a more detailed report of the investigation previously noted 
(E. S. R., 49, p. 867). More information is given on the cost of the rations, 
and coefdclents of correlation have been calculated between the gains made at 
the different seasons and the total gains. 

The sheep industry, D. A. Spenceb, M. C. Hali, C. D. Marsh, J. S. (Cotton, 
0. B. Gibbons, O. C. Stine, 0. E. Baker. V. N. Valgben, R. D. Jennings, G. K. 
Holmes, W. B. Bell, and W. 0. Babnes (XJ, S. Dept. Agr. Yearbook 192S, pp. 
229-SlOf flgs. 62).—^This is a rather popular description of the world’s sheep 
industry, with special reference to the methods of sheep husbandry in the 
different parts of the United States and the economic conditions prevailing 
in the sheep Industry. The various phases of wool and mutton production 
are touched upon, with a discu8si<Hi of the outlook for each. 

The farm flock in New Hampshire, E. G. Ritzman (N. If. Agr., 87 {1921-- 
1922), pp. 26, flgs. 5).—A discussion of recommended methods and present 
practices of sheep raising in New Hampshire is given. 

Sheep and wool, A. G. Michaelian (Union 8o. Africa Dept. Agr. Jour., 8 
(1924)> No. fi, pp. 221-229, figs. 6).—A description of sheep farming in South 
Africa. 

The Angora gOiU industry in South Africa, P. D. Rose (Union 8o. Africa 
Dept. Agr. Jour., 8 (1924)^ No. 2, pp. 280-237, flgs. 4).—A description of Angora 
goat farming and mohair production in South Africa. 

[Experiments with swine at the Missouri Station] (Missouri 8ta. Bui. 
210 (1924), PP- 84-^6, 87, flgs. 4).—The results of the swine experiments are 
briefly given, many being continued from the previous report (E. S. R., 48, 
p.664). 

Age as a factor in animal breeding, V. B. Mumford and P. M. Bemard.--A 
continuation of this project, in whldi the females were lured at the earliest 
possible date since 1909, has shown no evidence of injury to the race or breed* 
The thirteenth generation of early mating farrowed at 10 months 12 days of 
Si0A A ninth generation female reached 687 lbs. at 4'years 9 months 12 days 
of age^ and she farrowed 17 pigs in her seventh litter* 
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Afft as a factor in animal Itreeding; the effect of plane of nutrition upon 
immature brood sows, F. B. Mutnford and P. M, Bernard.—^The weights, feed 
consumption, and numbers and average weights of pigs raised by 2 sows re¬ 
ceiving low, 2 medium, and 2 high planes of nutrition are tabulated, with 
other Information. The sows on the high plane of nutrition were heavier at 
8 years 6 months of age and raised 29 and 25 pigs, respectively, averaging 
2.25 and 2.08 lbs. Those on the medium plane of nutrition were decidedly 
lighter in weight, but raised 39 and 85 pigs, respectively, weighing an average 
of 1.77 and 2.33 lbs. at birth. The sows on the low plane of nutrition were 
distinctly the lightest of the three groups and raised only 10 and 19 pigs 
averaging 1.87 and 2.22 lbs., respectively, at birth. 

Rations for pigs at weaning time^ L. A. Weaver.—comparison of various 
rations for weaning pigs on rape pasture has resulted ip much the same con¬ 
clusions as in previous years. Supplements of tankage with or without shorts 
and bran have proved uniformly satisfactory, but corn alone or when supple¬ 
mented with garbage tankage gave poor results. Dried buttermilk was only 
slightly inferior to tankage. 

Hogging down corn and soybeans^ L. A. Weaver.—^The average results from 
the four years of this experiment indicated that corn hogged down with a sux>- 
plemeut of tankage produced the most rapid and economical gains, and that 
soy beans grown w'ith the corn would not take the place of the tankage. 

Feeding spring pigs for market, O. M. Vest^ll {Indiana Sta. Bui. £79 
(1924), pp. 15f figs. 5). —This is an account of seven exi)eriments conducted 
over a period of 4 years, in which lots of early spring pigs fed heavily with 
pasture for the early fall market were compared with similar lots fed on 
limited rations with a greater range of pasture and finished for the later fall 
or early winter market. The rations of the pigs fed for the early market con¬ 
sisted of shelled corn and tankage fed in separate self-feeders, with 0.5 acre 
of pasture per 10 pigs. The limited fed lot received a ration of shelled corn 
95 parts and tankage 5 parts, which was hand-fed in limited amounts with 
about 1.6 acres of pasture per 10 pigs. These pigs were later finished in dry 
lot on self-feeders with corn and tankage. The following table summarizes the 
results of the different experiments: 

Full-feeding v. limited feeding of early spring pigs. 





Average daily gain. 

Extra 

Feed required for 100 pounds gam. 

Trial. 

Kind of 
pasture. 

Average 

iaitiflJ 

weight. 

Full fed 

Limited 

time 

required 

oy 

limited 

feeding. 

Full fed lot. 

Limited fed lot. 




lot. 

fed lot. 

Com. 1 Tankage. 

Corn. 

Tankage. 

1. 

Clover.. 

Poundt, 

74 

Pound$. 

1.8U 

Poundt. 

1.27 

Dayt. 

85 

Pounds. 

322.6 

Poundt. 

21.2 

Pounds. 

814.4 

Pounds. 

13.3 

2 

Rnpe _,, 

74 

1.74 

1.21 

35 

884.6 

28.8 

313.6 

17.3 

8. 

Clover. 

62 

1.82 

1.27 

87 

336.0 

20.8 

820.8 

17.5 

4 

Altelto. 

62 

1.00 

1.20 

80 

327.6 

24.8 

317.4 

17.3 

6. 

Clover. 

68 

1.63 

1.12 

88 

836.1 

sao 

325.0 

18.4 

0 

Alfelfik_ 

68 

1.62 

1.15 

86 

835.0 

26.6 

314.0 

10.8 

7. 

.....do....... 

76 

1.77 

1.10 i 

43 

324.6 

20.6 

306.3 

16.8 


The full-fed hogs required more com and tankage but less pasture than 
those fed limited rations, while the selling price was also considerably hlghef 
and the time required for feeding less. The author concludes that circum¬ 
stances have sufficient influence to determine the more economical system 
advisable for individual feedera 











774 


EXPEBIMENT STATION BEOOBl>< 


[Vol. 5t 


Forage crops for hogs and feeding hogs on forage crops, F. B. Boyd and 
G. B. Riddell (Ala. Polytech. Inst. Ext. Giro. 70 {1924), pp. 16, fig. i).—The 
first part of this circular, written by the senior author, deals with the different 
crops adaptable to hog raising, with methods of planting and cultivating each. 
In the second part of the circular, written by the Junior author, the recom¬ 
mended methods of feeding hogs on forage crops are discussed. 

Tankage heals alfalfa as corn supplement, W. J. Loeffel {Swine World, 
11 {1924), Ifo. 11, p. 7).—In a feeding experiment at the Nebraska Experiment 
Station to compare tankage and alfalfa as supplements to com, 256 pigs aver¬ 
aging 96 lbs. in weight were divided into lots of 10 to 16 each. The rations 
were fed in separate compartments of self-feeders in dry lot. The average 

gains of the 10 comparative lots were 1.56 lbs. per day on com and tankage 

and 1.09 lbs. on corn and alfalfa. In making the former gains 892 lbs. of 
corn and 46 lbs. of tankage were required per 100 lbs., whereas In the latter 
gains 472 lbs. of com and 70 lbs. of alfalfa hay were required. The advantage 
both in rate of gain and economy of gain is thus shown for the tankage. 

Minerals for fattening pigs, W. D. Salmon {Breeder's Gaz., 85 {1924), No. 
26, p. 765). —^The results of an experiment at the Alabama Experiment Station 
in comparing four mineral mixtures as supplements to a ration of 5 parts of 
com and 1 part of hull-free peanut meal for pigs are reported. The mineral 
mixtures consisted of charcoal, marble dust, and salt equal parts; marble dust 
2 parts and acid phosphate and salt 1 part each; marble dust 2 parts and 

steamed bone meal and salt 1 part each; and marble dust 5 parts, apd steamed 

bone meal and salt 2 parts each plus 1 part of tankage. The four mineral mix¬ 
tures proved to be of approximately equal value, making an average of 60.7 
per cent better gains and requiring 8.2 per cent less feed per unit of gain than 
with the control lot receiving no minerals. 

In the previous year two lots of pigs receiving the mineral mixture supple¬ 
ment of charcoal, maible dust, and salt made 65.1 per cent greater gains and 
required 19.5 per cent less feed per pound of gain than two other lots receiving 
no minerala The basal ration consisted of com 2 parts and peanut meal 
(hulls included) 1 part 

The self-feeder as a labor saver, H. E. Dvobachek and H. A. Sandhouse 
{Arkansas Sta. Bui. 191 {1924), PP* 5-10, figs. 2).—^The results are given of four 
trials in comparing the gains made and the economy of fattening pigs by self¬ 
feeding and hand-feeding. A summary of these results is given in the table 
below. The feeds used in each experiment consisted of com chop, gray shorts, 
and tankage fed In separate self-feeders to the self-fed lots and hand-fed 
mixed as a thidc slop for comparison. 

Self-feeding v. hand-feeding for pigs. 
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Hand-fed lots. 

Kam- 

bar. 

Leagtli. 

Number 

par lot. 

weight* 

Avenge 

gaiaa. 

Feed 

ooBsamed 

perlOO 

pounds 

gain. 

Labor 

OMt 

per 100 
pounds 
gain. 

Avenge 

daily 

gains. 

Feed 

consumed 
per 100 
pounds 
gain. 

Labor 
eost 
per 100 
pounds 
gain. 

' 

1 


10 

140 

Ptmsit. 

t08 

Pmtndi. 

858 

laoo 

Pmtndi. 

1.57 

Potmit. 

801 


< 

M 

0 

110 


484 


L47 

418 

S 

42 


185 

1.01 

400 


t04 

488 


4 

48 

10 

100 

1.85 

400 


L15 

410 










1924] 


ANIMAL PEODUOTION, 


775 


The audiors conclude that there is little difference in the rate of gain or in 
the costs of feed required in the two methods of feeding, but self-feeding re¬ 
quired less labor. 

Pig farming in South Africa, W. A. K. Mobxkl (Union So, Africa Dept, 
Apr, Jour,, 8 (1984), ^o, 2, pp. 250-25S, figs. 5).—A description of the methods 
of pork production in Souh Africa. 

[Horse feeding expertments at the Missonri Station] (Missouri 8ta, Bui, 
210 (1924), PP- S8-40, figs, 5).~>The results of experiments in growing draft 
colts and feeding brood mares are noted. 

Growing draft oolts, B. A. Trowbridge and D. W. Chittenden.—^In continu¬ 
ing this experiment, 4 fillies made arerage daily gains per head of 0.64 lb. dur¬ 
ing their second summer on blue grass pasture when receiving average daily 
rations of 1.28 lbs. of soy bean hay and 0.32 lb. of mixed hay. During their 
second winter they made average daily losses of 0.58 lb. on average rations 
of 6.59 lbs. of soy beans, 6.15 lbs. of mixed hay, and 1.91 lbs. of silage. One 
filly, which proved to be not in foal, was broken and given a grain ration 
toward the end of the period. 

Com silage as a part ration for horses of various ages, E. A. Trowbridge 
and D. W. Chittenden.—^An average daily ration of 16.82 lbs. of com silage 
and 7.97 lbs. of hay proved satisfactory for wintering pregnant mares. The 
mares maintained their weight, and the colts produced were all strong and 
normal. 

The calcium and phosphorus balances of horses on normal rations 
[trans. title], A. Scheunbbt, A, Schattkk, and M. Weise (Biochem, Ztschr., 189 
(1923), No, IS, pp. IS).—In conjunction with a study at the Physiological 
Institute at Dresden of a disease called ostitis fibrosa in horses receiving ra¬ 
tions low in minerals, the daily calcium and phosphorus balances of two normal 
horses have been determined. 

One horse received a daily ration of 5 kg. of oats, 0.6 kg. of chopped straw, 
and 2.25 kg. of hay, containing a total of 25.46 gm. of CaO and 53.16 gm. of 
PaOt. An additional average of 0.67 gm. of CaO was consumed in the drinking 
water daily. After a preliminary feeding period, the daily balances were de¬ 
termined during a 13-day test period as follows: +2 gm. of CaO and +11.4 
gm. of P/)». It was observed that over 99 per cent of the phosphorus secreted 
was in the feces, the amount in the urine being less than 0.5 gm. per day 
with the exception of 1 day. 

The daily ration fed to the second horse consisted of 4 kg. of oats and 2 kg. 
of hay which was rather low in calcium, phosphorus, and protein. This ra¬ 
tion supplied 16.08 gm. of CaO and 36.49 gm. of PfO», while 0.26 gm. of CaO 
was supplied by the drinking water per day. The average dally balances de¬ 
termined were +0.35 gm. of CaO and —0.01 gm. of During the first 8 

days the calcium in the urine was very low, while the phosphorus was ex¬ 
tremely high, being 2, 1.78, and 3.47 gm. After this time the phosphorus in 
the urine dropped to levels similar to those of the other horse. 

The influence of a ration of oats alone on the calcium and phosphoma 
balances of horses [trans. title], A. Schkunert, A. Schattke, and M. Wmax 
(Biochem, Ztschr,, 189 (1928), No, IS, pp, 10S6), —In continuing the above 
studies, the daily calcium and phosphorus balances were determined during 
a liXday period for a horse receiving a daily ration of 5.5 kg. of oats only. This 
ration had been fed for 9 days preceding the test. It was observed that the 
urine appeared very clear and had an acid reaction in contrast to the more 
doudy urine with an alkaline reaction of normal horses. The calcium elimlnar 
tion in the urine was much reduced, the daily average being 2.7 gm., whereas 
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the phosphorus elimination in the urine was greatly increased to an average 
of 13.16 gm. per day, while with the normal rations in the previous experi¬ 
ment it seldom exceeded 0.5 gm. daily. The average daily balances of the 
horse on this oat ration was —8.89 gm. of CaO and +1.05 gm. of PiO*. After 
being on this feed a little over 2 weeks the horse became lame and sore, which 
increased until hay was supplied. 

A second horse was continued after 7 days’ feeding on a ration of oats, hay, 
and straw for 5 days, during which time calcium and phosphorus balances were 
determined, as well as for a succeeding experimental period of 9 days when 
the hay was eliminated from the ration, and for 3 days when no feed was given. 
The urine was alkaline or neutral when the oats, hay, and straw were being 
fed, but changed to acid during most of the second period, and back to alkaline 
in the fasting period. The analyses showed that the calcium and phosphorus 
in the urine and feces were normal during the first feeding period, but with 
the removal of the hay the calcium eliminated in both the urine and feces 
droppd tremendously within 2 days, and the PaO# eliminated in the urine in¬ 
creased from 10 to 20 times the normal amount as an average for the last 7 
days. There were +69.6 gm. of PjO» and —36.5 gm. of CaO retained during 
the 9-day period. 

These experiments thus show how in a horse receiving a ration rich in phos¬ 
phorus but poor in calcium the kidneys will eliminate larger amounts of 
phosphorus in the urine, which tends to offset the calcium deficiency. 

The early history of the thoroughbred horse in South Africa, H. A. 
Wyndham (London: Oxford Univ. Press; New York: Oxford Univ, Press^ Amer, 
Branch, 1924, pp. J//+275, pla, 7).—The early introduction, breeding, and rais¬ 
ing of thoroughbred horses in South Africa are historically reviewed. 

[Poultry experiments at the Missouri Station], H. L. Kempsteb and E. W. 
Hkndekson (Missouri 8ta, BuL 219 (1924)^ PP* 59-61 ).—^The poultry experi¬ 
ments were mainly continuations of those previously noted in the previous 
annual report (E. S. R., 48, p. 666). 

Value of sour milk, heef scrap, cottonseed meal, gluten meal, and oil meal 
in rations for egg production. —In this experiment the following average num¬ 
bers of eggs were produced with the different supplements to the basal ration: 
Twenty per cent tankage 132 eggs, 20 per cent meat scrap 151, 36 per cent 
dried buttermilk 129, 15 per cent tankage 163, 15 per cent tankage and 5 per 
cent cottonseed meal 128, 10 per cent tankage and 10 per cent cottonseed meal 
147,10 per cent tankage 125, 6 per cent tankage and 15 per cent cottonseed meal 
126, 5 per cent tankage 130, and sour milk 130 eggs. 

Age as a factor in poultry "breeding. —^The average weights of the progeny of 
hens and pullets were found to be practically indentical, and the egg produc¬ 
tions were very similar. There were 17 per cent of the hens* eggs infertile, 
but only 6,28 per -cent of the pullets’ eggs were infertile. The hatching per¬ 
centage of the fertile hens* eggs was 54.4 and of the pullets* eggs 50 per cent. 

Time of moult as an index to productivity of hens. —^A tabulation of the 
month of molting and the total and winter egg production shows that the 
production in both periods for the years preceding and following the summer 
during which the molting records were kept increased as the molting period is 
delayed from July until after November 1, except that the winter egg produc¬ 
tion was low for birds molting in November. Similar results were shown 
for the time hens stopped laying and the length of the idle period. 

studies in regard to wanthophyll, the natural yellow pigment of the egg 
poUt, body fat, and blood serum of the hen. —Chicks fed rations devoid of 
xantiiophylli but containing as high as 30 per cent of butterfat, which is rich 
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in the yellow pigment carotin, showed a complete absence of yellow coloring 
In the visible skin parts, indicating that chicks are unable to utilize carotin. 

Care and mamigement of baby chicks, W. C. Thompson and N. R. Mehr- 
HOF {New Jersey Stas. Circ. 169 (1924), pp. 82, figs, 3d) .—This circular consists 
of a popular discussion of the methods of care, management, feeding, and hous¬ 
ing of baby chicks and suggestions for the prevention of diseases. 

How to pedigree chicks, S. J. Marsden {Nehr. Ayr. Col. Ext. Circ. H17 
(1924), VP* 8, figs. 10). —^The method of pedigreeing chicks used at the University 
of Nebraska is described. 

Summer care of the young stock, G. S. Vickers and R. B. Cray (Ohio Agr. 
Col. Ext. Bui., 19 {1928--24), No. 8, pp. 4. J).—The methods of care and 

feeding of broilers and pullets are briefly discussed. 

The poultry industry, R. Boublay (Union So. Africa Dept. Agr. Jour., 8 
(1924), No. 2, pp. 244--249, figs. S). —A description of poultry practices In South 
Africa. 

Ostrich farming, F. C. Smith (Union So. Africa Dept. Agr. Jour., 8 (1924)$ 
No. 2, pp. 288-243, figs. 4).—A description of ostrich farming and plume pro¬ 
duction in South Africa. 

DAIRY FARMING—DAIRYING. 

[Dairy cattle experiments at the Missouri Station], A. C. Ragsdale et al. 
(Missouri Sta. Bui. 210 (1924)* pp. 48, 44-47* fig. 1). —In addition to brief sum¬ 
maries of the series of studies on milk secretion and the growth of dairy cattle, 
the last papers of which were previously noted from other sources (B, S. R., 
50, pp. 578, 874), and the experiments In raising calves on milk substitutes (E. 
S. R., 50, p. 781) and the inheritance of the capacity for fat production (E. 
S. R., 50, p. 874), the results of an experiment dealing with the minimum 
protein requirements of calves are given. Normal growth was made by both 
Jersey and Holstein calves when receiving 82.1 and 64.4 per cent, respectively, 
of the Wolff-Mimann and Armshy protein standards, Holstein heifers made 
normal grow'th In weight when 11 per cent of the total net energy for main¬ 
tenance plus growth was furnished by the protein in the ration. Jersey 
heifers likewise made normal growth wiien 18.4 per cent of the net energy was 
supplied by the protein. Hlglier protein planes were much more efficient in 
promoting growth In weight with Holstelns than with Jerseys. 

Zoometrical research on black and white cattle in the Province of 
Poznali (Greater Poland) [trails, title], T. Konophv’ski (Rocz. Nauk Rolnicz., 
10 (1928), No. 8, pp. 570-602, pis. 8, figs. 18). —^From the English summary of 
this work, the results of a statistical study of 159 Friesian cows are reported 
from three different estates. Tlie following coeflicients of correlation were 
determined between the different measurements: Total length of head and 
length of pelvis 0.81, total length of head and length of forehead 0.6, height at 
withers and length of forelegs 0.4, height at withers and width of body 0.87, 
height at withers and breadth of chest 0.44, height at withers and depth of 
chest 0.41, height at withers and circumference of chest 0.81, height at withers 
and breadth of pelvis 0.87, height at withers and length of pelvis 0.27, breadth 
and depth of chest 0.287, length and breadth of pelvis 0.86, length of pelvis 
and breadth of buttocks 0.7, and width of body and depth of chest 0.17. The 
average measurement of each part and the standard deviation and coefficient 
of variability are also given. 

The relatioti between the tnitlal rise and the snbseqnent decline of 
milk secreCton following partnrition, S. Bbodt, C. W. Turner, and A. O. 
RAoeDAJLX (Jour. Gm. Physioh, $ (1924), 5, pp. 541-448, fig. i).—The rise 



778 


EXPEBIMENT STilTIOK BEOOBD. 


[Yal.51 


of the curve of milk secretion for a short period following parturition has been 
found to be represented by the equation of a monomolecular chemical diange 

Then by combining this equation with the equation expressing the decline of 
milk secretion with the advance in lactation (B. S. B., 49, p. 875), the rising 
and declining course of milk secretion throughout the lactation can be repre¬ 
sented by the equation 

in which M is the pounds of milk produced per day, t days after calving, kt is 
the percentage decline in milk production per day on the declining segment of 
the curve, while kt represents the dally percentage decline of the rising seg* 
ment of the curve; e is the base of natural logarithms; A is the theoretical 
Initial milk production of the declining segment of the curve and B is the 
corresponding constant of the rising curve. 

It is theoretically assumed in explanation of these results that a substance 
X is produced at parturition, which is changed to T, and this in turn to Z. 
When Y is formed faster than it is being changed to Z, milk secretion is in¬ 
creasing, but when Y is being changed to Z faster than it is being formed, 
milk secretion is on the decrease. 

Condensed and powdered buttermilk for dairy calves, 0. H. Bckles and 
T. W. Gullickson (Jour, Dairy fifoi., 7 (1924), 8, pp. 218-221, figs, 4).—^The 

results of a test of the use of condensed and powdered buttermilk for raising 
dairy calves are reported from the Minnesota Experiment Station. The 
condensed buttermilk used was about three times as concentrated as fresh 
buttermilk and, therefore, in the feeding it was diluted with three parts of 
water. The powdered buttermilk was diluted with nine times its weight of 
water. In conducting the experiments whole milk was fed during the first 
10 to 14 days, with gradual changes to buttermilk. The calves were also 
given aflalfa hay and a grain mixture consisting of com meal, wheat bran, 
and linseed oil meal, 4:1:1. 

In the first experiment 1 Jersey bull and 1 Guernsey heifer received con¬ 
densed buttermilk to 105 days of age, while 2 Guernsey heifers and 1 Jersey 
bull received powdered buttermilk to 150 days of age. In the second experi¬ 
ment 5 Holstein calves received powdered buttermilk, 8 being weaned from 
the buttermilk at 70 days of age while 2 were continued to 150 days of age. 

The authors state that good growth was made by all calves, the average 
daily gains to 6 months of age varying in the first experiment from 1.24 to 
1.65 lbs. and in the second experiment from 1.19 to 1.46 lbs. The calves 
weaned at 70 days received somewhat of a setback, from which they did not 
entirely recover at 6 months, but due to the larger amounts of buttermilk 
consumed, the long feeding seems hardly justified. No digestive troubles were 
observed, though the calves receiving buttermilk diowed a slight looseness of 
the bowels, more than is customary vrith skim milk feeding. 

[Papers on dairy bacteriology] (Abs. Boot,, 8 (1924) ^ No. 1, pp. lS-20)* — 
The following papers on dairy bacteriology were am<mg those presented at the 
twenty-fifth annual meeting of the Society of American Bacteriologists and 
are noted from the authors* abstracts: 

Bacterial counU on mGk battle eapn with a eompariaan of the effect of 
different methods of capping on such haeterial eounte, J. L. Blee, A. 1. Van 
fitaun, and K. B. Haywood.—^In tests of various makes of milk bottle caps 
as. to their bacterial inoculation of milk, it was found that mamr were ap* 
parently ftee from bacteria. The cleanliness of the capping mathhmvy varied 
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to some extent, and when dirty the inoculation of bacteria into the milk was 
greater. 

A suggestion for routine tests of the capping machinery by the use of 
sterile water in the milk bottles is given. 

The impwiawie of cell grouping in the direct microscopic counting of hoc- 
teria in market mUk^ I. Kennedy.—Seventy comparisons were made between 
the colony count of market milk as determined on standard agar plates, and the 
total bacteria and the groups of bacteria as determined by the Breed micro* 
scoplc count A fairly definite relation between the plate count and the 
groups of bacteria was observed, which averaged 1 to 13, but no relation 
between the plate count and the total bacteria was evident. The divergence 
in the latter case was greater when the bacterial counts were high. 

Variations in the cell grouping of pure cultures of market milk bacteria, P. 
W. Allen.—^Twenty-seven organisms isolated from the market milk of Pullman, 
Wash., were studied as to the variation in cell grouping of each when grown 
in milk. The results obtained indicate that in 80 per cent of the organisms 
the average size deiHinds upon the time and temperature. It was furtlier 
shown in the study that little relationship existed between the total micro¬ 
scopic cotmt and the standard agar plate count 

The direct counting of bacteria in market milk by an improved hydroxide 
concentration method, P. W. Allen.—^The use of a brass centrifuge tube, 23 
mm. in diameter with a flat removable screw bottom, is suggested for use with 
the aluminum hydroxid metliod for the direct counting of bacteria In milk. 
In making the test 19 cc. of milk and 5 ce. of water suspension of aluminum 
hydroxid are shaken in the tube. A cover glass is dropped in the bottom, and, 
after centrifuging, the hydroxid film is dried on the cover glass, after w’hich 
it is stained by the usual methods. It is stated that this test not only gets 
a more uniform spread of tlie aluminum floe over the cover glass, but also is 
an indicator of the presence of insoluble dirt. 

The influence of beef extract on the bacterial counts of raw and pasteurized 
milk, K. 0. Van Horn.—Comparative tests of the bacterial content of 40 
samples of pasteurized milk, using Difeo beef extract and Liebig's style beef 
extract, with Witte's peptone in each case, have indicated that about three 
times as many colonies occurred on the former media as on the latter. With 
raw milk, however, the counts were only slightly higher on Difeo beef extract 
agar. 

The probable error of the plate count in the bacteriological examination of 
milk, A. C. Fay.—^The probable error, as determined from 100 plate counts on 
each of 10 samples of milk, was found to vary from 6 to 28 per cent, the 
smallest probable errors occurring when the colonies varied from 100 to 300 
pmr plate. The use of statistical methods as an aid in substantiating disputable 
results is recommended. 

Observations on the increase of bacterial couni during the pasteurization 
process, A. E. Taylor.—^Increases in the bacterial counts of milk during 
pasteurization which have been observed are tabulated without comment 

Influence of the period of operation of the pasteurizer upon the bacterial 
count of mUk, J. D. Hungerford and H. A. Harding.—^IHate counts are 
tabulated of pasteurized milk taken at different intervals from a continuous 
flow pasteurizer and held in storage until the next morning. The average 
counts during the first hour of operation w^ere low, but after 3.5 hours rapid 
Increases were observed. Apparently bacterial growth was occurring in the 
pasteurizer during the period of operation. 

ThennophiUo haoteria from mUk, F. W, Tanner.—Studies of thermophilic 
bactaifla have Indicated that organisms of this type are apparently not abun 



780 


BXPEBIMEKT BTATIOIS B£OOBD. 


[msi 


dant in raw milk, but th^ increase very rapidly during a high lncubati<m 
period (65* 0.). 

Observations on thermophilie bacteria in mUk from farms, F. O. Adams and 
H. A. Harding.—A study of the thermophilic bacterial content of common raw 
milk, class A (raw) milk, and certified milk is reported. The samples were 
plated when raw, after pasteurizing ao hour, and after holding for longer 
periods varying from 3.5 to 24 hours at 148 to 145* F. ThermophiUc organisms 
were present in 28.2 per cent of the common milk, 43.7 per cent of <fia8S A 
milk, and 40.4 per cent of the samples of certified milk. 

ThermophUio bacteria in composite samples from milk plants, H. A. HLarding 
and A. R. Ward.—^This is a similar study to the above of samples of mixed 
milk taken from the storage vats of a milk plant The longer holding periods 
resulted in counts markedly higher in most cases than those made at the end 
of 80-minute periods. A number of samples showed higher counts after pas¬ 
teurization than before. 

A probable explanation of high counts (pin point colonies) in pasteurized 
mUk, L. H. Cooledge.—A study of the most favorable media for the growth of 
thermophilic colonies indicated that thermophiles grow more rapidly on media 
having a reaction of about pH 7.3, whereas the usually recommended media 
for milk work having a pH 6.5 to 6.6 does not show any growth of thermophiles 
except they be in very large numbers. This probably accounts for the wide 
differences in counts of the same samples of milk from different laboratories. 
These organisms seem to be favored by efilcient pasteurization as Judged by 
the usual recommended methods. , 

Cream production, «T. P. Lamasteb and C. G. Oxtbhman (Clemson Agr, Col, 
S. C., Ext But 6S (im)f PP- fign. 22).—This deals mainly with the 

necessity of cleanliness of utensils and thorough cooling of milk for the produc¬ 
tion of cream of good quality. 

Experiments in the production of sour milk cheese [trans. title], £. 
Haolund (Meddet CentraUmst Fdrsdksv, Jordbruksomrddet {Sweden), No, 
2iS (1922), pp, i7).—The results of experiments carried on during 1920 and 
1921 have shown that sour but not coagulated milk may be used for cheese pro¬ 
duction when a part of the acidity is neutralized with sodium hydroxid or 
sodium carbonate and the milk is afterward pasteurized. Milk treated in 
this way must have a relatively high acidity in order that curdling may be 
normal. The use of calcium or magnesium compounds for neutralization was 
not so satisfactory as the sodium, since the latter compounds tended to pro¬ 
duce a slight amount of coagulation during pasteurization. 

The use of calcium chlorid in cheese making [trans. title], L. Likoxt 
(Lait, 4 (1924), ^ 0 , SI, pp, 2-7).—^Favorable results have been obtained from 
the use of small amounts of calcium chlorid (1 gm. per liter of milk) in the 
manufacture of cheese at several dairies. When the calcium chlorid was used 
the curd formed quicker, the quality of the cheese was improved, and the yield 
was increased. No danger was evident from its use, as it was changed to 
calcium phosphate in the cheese and to sodium chlorid in the whey, so that 
the whey could be satisfactorily fed to animals. 

The use of calciiun chlorid in the manufacture of MaroiUes cheese 
[trans. title], B. Vauxant (Lait, 4 (1924), No, 81, pp, 7-id).—In three com¬ 
parative tests in which 1 gm. of dry calcium chlorid or 2 gm. of crystals were 
added per liter of milk for cheese making, the milk curded quicker, drained 
faster, the whey was clearer, and in two of the tests the yields of cheese were 
about 7 per cent greater. 

The effect of each ingredient In the manufacture of tee ereamt W, B. 
Bnm and a H. Nsxson (MissouH Bta. Bui. 219 (1924), PP- 4Z 48)^--A continue- 
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tion of thia experixoent (E. S. R., 48, p. 672) has included results on 182 freez¬ 
ings. A direct relationship was apparent between the sugar content of the ice 
cream and its hardness and ability to withstand summer temperatures. An 
increased butterfat content increased the viscosity and overrun, and decreased 
the time required in freezing. 

VETEBINABY MEDICINE. 

Report of the proceedings of the twenty-seventh annual meeting of 
the United States Live Stock Sanitary Association (27. 8, Livestock Sanit. 
Assoc, Rpt,t 21 il92S), pp. 159 ).—The papers presented at the annual meeting 
of the association held at Chicago in December, 1823, indude the following: 
Sources of Infection in Primary Outbreaks of Hog Cholera, by I. K. Atherton; 
Supplemental Studies of Post Vaccination Troubles, by E. A. Cahill; Safe 
Regulations for Cholera Control in the Movement of Stock Hogs, by H. A. 
Wilson; Report of Committee on Hog Cholera Control; Nutritional Diseases of 
Cattle and Swine, by H, C. Kernkamp; Nutritional Diseases of Poultry, by 
J* R. Beach; A Review of the Year’s Work in Tick Eradication, by W. M. 
MacKeliar; Breeding Efficiency in Purebred Dairy and Beef Cattle, by W. L. 
Boyd; The Experimental Production of Bang Abortion Disease, by K. R. Birch 
and H. L. Oilman; Progress and Status of Cooperative Tuberculosis Eradica¬ 
tion Work, by J. A. Kiernan; Salvage of Reactors from the Standpoint of the 
Packers and the Owners,*by E. C. Brown; Suggestions for Private Practitioners 
Conducting Tuberculin Tests under the Accredited Herd Plan, by C. H. Case; 
Agencies through which Bovine Tuberculosis is Disseminated, by E. C. 
Schroeder; and The Relation of Indemnity to Tuberculosis Eradication, by 
W. B. Lincoln. 

Report on the operations of the veterinary sanitary service of Paris 
and the Department of the Seine daring the year 1923 [trans. title], H. 
Mastix (Sort?, Sanit. Paris et D^pt, SeinCf Rap. Op6r„ 1923, pp. 160, figs, 
2 ),—^This is Uie annual report (E. S. R., 51, p. 381). 

Report of the chief veterinary surgeon for the year 1923, J. M. Sin- 
OLAiB {South. Rhodesia, Chief Vet, Surg, Rpt. 1923, pp, il).—This report deals 
particularly with African coast fever and contagious abortion of cattla The 
latter disease was discovered at 40 centers where its existence had not been 
previously known. 

The rdle of the skin in infection and in immunity against anthrax 
rtrans. title], H. Pu»tz (Ann. Inst, Pasteur, 38 (1924), 2, pp. 169-178 ).— 

The general principles of local cutaneous Immunity established by Besredka 
(E. S. R., 47, p. 786) have been confirmed by experiments conducted on rabbits. 
Rabbits inoculated subcutaneously with a strong dose of anthrax virus survived 
but acquired only a slight immunity, if any, while those inoculated cutaneously 
with attenuated virus acquired a high degree of immunity. 

Experiments on the production and action of antiaggressive anthrax 
serum [trans. title], T. Matsumoto (Ztschr. Immunitdtsf. u. Ewpt. Ther., 40 
(1924), ^ 0 . 4-5, pp. Experimental data are reported showing that 

rabbits can be actively immunized against anthrax by means of the sterile 
exudate of the skin edema of infected rabbits, and on longer treatment, to¬ 
gether with the injection of nonsterile exudate, yield a passive protective serum. 
The results are discussed and explained from the standpoint of aggressln 
immunity, and it is pointed out that they are in accord with the Besredka 
theory of the dermatopathlc nature of anthrax. In similar experiments guinea 
pigs were immunized with greater difficulty than rabbits, thus indicating a 
smaller contmit of aggressln in their body fluids. 
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Vaccination of the horse against anthrax bj the ontaneous method 
[trans. title]» Bbocq-Bousssu and Ubbain (Ann. Intt, Pasteur^ S8 No, $, 

pp. 268--272). —^Three experiments are reported on the successful immunization 
of horses against anthrax by the cutaneous method of Besredka (E. S. R.» 47, 
p. 786.) It was found possible to confer immunity by two injections, the first 
consisting of 2 cc. of first vaccine fractionally injected in 20 different places 
and the second three days later of 0.25 cc. of second vaccine injected in 2 
different places in the skin of the neck. The injections were followed by no 
other symptoms than slight local edema. The injection from 10 to 13 days 
later of 1 cc. of virulent culture was followed only by slight local edetna, with 
no rise in temperature. In no case was the establishment of Immunity accom¬ 
panied by the appearance of antibodies in the blood serum. 

Rapidity of immunization of shgep against anthrax by a single intrn- 
dermal vaccination [trans. title], H. Velu (liul, Soc, Cent, M^d, V^t,, 100 
(1924)t No, 12, pp, 277-^80). —^Essentially noted from another source (B, S. R., 
51, p. 283). 

Leptospira icterochaemorragiae in rats in Warsaw [trans. title], L. 
Anigstein (Compt, Rend, Soc, Biol, [Parish, 89 (192S), No, 37, pp. J358, 
tS59), —The author finds that in certain parts of Warsaw 20 per cent of the 
rats are Infected With L. icterochaemorragiae. 

Experimental ingestion of the human and bovine types of Bacillus 
tuberculosis by chickens and pigeons, K. Zschebiutz (Futterungsversuche 
mit vom Menschen und vom Rinde Stammendem Tuberkuloaen Material on 
HUhnern und Tauhen, Inaug, Digs,, Univ. Leipzig, 1923, pp. Id),—In feeding 
experiments with these domestic fowl, the author was unable to produce tuber¬ 
culosis with the human and bovine types of the organism. 

Infectious abortion in cattle and swine, J. W. Conn away, A. J. DtnuNT, 
and H. G. Nxwman (Missouri Sta, Bui, 210 (1924), pp, 71-76), —In this progress 
report records are given of two experimental cattle herds and a tiiird herd con¬ 
taining reactors. 

The first herd, consisting of more than 100 dairy cattle of various ages, was 
once badly infected with the Bang abortion disease, but as the result of 
systematic tests and gradual elimination of reactors had at the time of writing 
only 1 reactor. Isolation and disinfection for a few weeks at the calving 
period have prevented the spread of infection from this cow, as shown by the 
fact that no abortions have occurred in the herd during the year and that 
serological tests for abortion antibodies have been negative with all the animals 
except the reactor and its call • 

'*This experiment adds further confirmation to the conclusions previously 
reported that an immune * abortion reactor * does not as a rule discharge the 
Bang abortion infection in dangerous quantity except for a short period co¬ 
inciding with the several days of gestation, and the cleaning period of ap¬ 
proximately four to six weeks following parturition.** 

The work in the second experimental herd w'as concerned chiefly with 5 cows 
which had been artificially infected in 1918 with laboratory cultures of 
BacterUm abortus and had been kept isolated from other cattle except their 
own calves and a nonreacting bull All of the cows reacted persistently to the 
serological tests. Four had calved and oqp had failed to come in heat and 
was not bred. Gultures of abortus wore obtained from the colostral milk of 
2 of the cows during the year. It is concluded that the persistence of the 
serological reactions was due to the presence in the animals of the liting 
B, abortus organism. 

The afterbirths of 2 of the reacting cows which had calved normally weie 
used for ipoculations into guinea pigs and also for feedlhg a pregnant noiM- 
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actor. The blood serum of the guinea pigs gave no tests for B, ahortUB^ al¬ 
though the colostral milk of 1 of the cows when injected into other guinea 
pigs caused a positive reaction to develop in the blood serum. The cow which 
had been fed the afterbirths calved only one day prematurely. A blood sample 
from this cow was negative, but the colostral milk and the blood of the calf 
gave positive reactions. In the case of a heifer which had been fed afterbirths 
of reactors while pregnant, the blood developed a positive reaction between the 
sixty-second and eighty-ninth day. and the milk showed a positive reaction after 
four months or more. 

The third herd consisted of purebred beef cattle in which aborting animals 
had been allowed to remain in contact with healthy animals. At the time of 
the first test there were only 3 reactors among 57 breeding cows, but In 18 
months the number of reactors had increased to 45. Some of these were 
slaughtered, leaving 83 reactors and 6 no«reactors of breeding age in the herd 
during the year. The non reactors showed 100 per cent breeding efficiency and 
the reactors OJl.O per cent, an increase over the preceding year. This Is 
thought to indicate a lessening of the viruiency of the Infection in the herd or 
an increased resistance. 

The present status of abortion disease in cattle, its spread, influence 
of male, and control, W. B. Cotton {Vet. Med,^ 19 (1924), No, 8. pp, 
—This is a contribution from the U. S. D. A. Bureau of Animal 
Industry. 

Technic and comparative studies of the agglutination and complement- 
fixation tests for bovine infectious abortion. F. Boernkb. jb., and E. L. 
Stubbs (Jour Amer, Vet Med, Aesoc,, 65 (1924), No, 4, PP- 4^^452), —^A de¬ 
tailed description is given of the technique employed by the authors at the 
laboratory of the Pennsylvania Bureau of Animal Industry in the agglutina¬ 
tion and complement fixation tests for bovine infectious abortion, and data 
are reported on the use of these tests alone and In combination in routine work 
covering a period of nearly three years. 

The results are classified in the usual way as positive, weakly positive, sus¬ 
picious. and negative. In the combination test the results are considered 
positive if either test alone is positive and both are weakly positive; as weakly 
positive if weakly positive to one test and suspicious or negative to the other, 
or if suspicious to both tests; as suspicious if suspicious to one test and negative 
to the other; and as negative if negative to both tests. As thus classilied in 
the combination test, 1,164 sera were clas»ifled as positive. This represents an 
increase of 6.9 per cent over the number classified by the complement fixation 
test alone and of ^.5 per cent over the agglutinatioD test The 14 I sera 
classified as weakly positive were 77.2 per cent above and 18.6 per cent 
below the numbers similarly classified by the complement fixation and the ag¬ 
glutination test, respectively. The 111 sera classified as suspicious were 25 
and 58.2 per cent and the 2.588 sera classified as negative 8.7 and 2.7 per cent 
less than the number thus classified by the complement fixation and agglutina¬ 
tion tests, respectively. 

It is concluded that the two tests applied alone have about the same value, 
although the reactions to the complement fixation test are more decisive, and 
that a combination of the two tests is more accurate than either test alone. 

Studies of the value of vacciuek and bactertns in immunizing cattle to 
Bact, abortus (Bang), C. P. Fitch and W. L. Boti> (Jour, Amer. Vet. Med. 
Ataoo., 65 (1924), No. 4 , pp. This contribution from the Minnesota 

Experiment Station consists of a report of the more important jfiiaees of an 
extensive investigation of the relative value of vaednes and baeterins in the 
inflnnnlsation of cattle against B. ohortas. The original animals, 14 senfli 
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cattle of fairly good quality, were divided into three groups, one of which was 
injected with living abortion vaccines, another with baeterins, and a third left 
as controls. From time to time the groups were increased, generally by ani¬ 
mals raised in the herd. 

Both the vaccines and baeterins were prepared from a number of different 
strains of B. abortus, as many as 32 being used in the course of the experi¬ 
ment. Of these, two were of porcine and the rest of bovine origin. The living 
vaccine was prepared by growing B. abortus on agar, washing off the growth 
with saline, and diluting to the same density as tube 4 of the McFarland 
nephelometer. The vaccine was in all cases Injected within a few hours after 
its preparation. The baeterins were prepared by washing off agar cultures 
with carbolized saline, heating the suspension at 56** O. for from 30 to 80 
minutes, and finally diluting with carbolized saline to the same density as 
tube 5 of the McFarland nephelometer. In a few cases a bacterin prepared 
by means of COi pressure, as described by Larson et al. (E. S. R., 38, p. 584), 
was used, but this method was finally abandoned on account of the dlflBiculty 
in killing the organism. The inoculations of the vaccine were made in single 
or repeated doses about 60 days before breeding. The baeterins were injected 
at various intervals throughout the life of the animal. 

The animals were first tested for immunity by the so-called natural infection 
method, or contact with cows which had recently aborted and were discharging 
abortion bacteria. This method was later considered unreliable and was sub¬ 
stituted by artificial methods of drenching with suspensions of the live organism 
or by intravenous injection of similar suspensions. 

The protocols and tabulated data are given of 11 cows injected with living 
organisms (group 1), 11 with killed organisms (group 2), and 7 controls (group 
3). A summary of the data on these three groups is as follows; Numl>er of 
sterile animals 1, 1, and 0; average age In years 3.5, 3.7, and 3; number of 
living calves 17, 17, and 10; percentage of healthy calves 63.6, 50, and 61.5; 
number of living calves with scours 3, 4, and 2; i>ercentage of calves with 
scours 13.6,15.4, and 15.4; number of pregnancies terminated by slaughter 4, 0, 
and 2; pregnancies i)er year 0.66, 0.65, and 0.71; services per pregnancy 2.6, 2.4, 
and 1.6; number of abortions following natural Infection 1, 2, and 1; number 
of abortions following intravenous infection 4, 4, and 1; number of abortions 
following drenching 0, 3, and 1; and percentage of abortions 22.7 34.6, and 23, 
respectively. 

In discussing these results, attention is called to the marked differences ex¬ 
hibited In individual susceptibility, the greater Immunity induced by living 
virus than by the bacterin, and the lack of deleterious effects on the cattle 
exerted by living vaccine. It is concluded that vaccination with the living vac¬ 
cine is not a dangerous procedure in herds which are badly infected with 
B. abortus. ''The use of this product, however, i^ould be confined to herds In 
which frequent Abortions occur in the first and second pregnancies, whicfii have 
been shown to be due to the Bang germ. The use of living vaccine will rarely, 
if ever, reduce the abortions below 10 to 15 per cent and in some herds not even 
to this level. It may, and probably does, reduce the amount of infectious ma¬ 
terial by reducing the number of cases of placental disease.*' 

The occurrence of biue bodies as a dev^opmeatal stage of TheileHa 
mutaas, T. M. Doylb (Jour, Compar, Path, and Ther,, 87 (1984), No. 1, pp. 
ifi-d7).—It is pointed out ^at the theileriosis of bovlnes in Egypt and fibe 
Sedan, known as Egyptian fever, and the thell^osis of bovlnes In Tunis hi idie 
same disease. Biue bodies indistinguishable from those of East Coast ierer 
haye t)eeii found in 7ii per cent of recurrent cases of T. muiam InfecHon in 
Cyprus cattle, hut no bine bodies have been found In adidt Egyptian cattle. The 
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author’s investigation has led to the conclusion that blue bodies are found in 
only a small percentage of cases of the disease, and then only when fever has 
existed for at least five or six days. The rarity of blue bodies in adult native 
cattle Infected with T. mutans is probably due to their great tolerance to the 
parasite, in consequence of which severe relapses of the disease seldom occur. 

Vibrionic abortion in sheep, H. Wbxch and H. Marsh {Jour. Amer. Vet. 
Med. Aeaoc.y 65 {192i)y Ko. 2, pp. BOS-BIO, fig. 1; ahB. in Jour. Compar. Path, 
and Ther.y S7 {1924), No. 2, pp. 128-lSl). —The authors report upon investiga¬ 
tions conducted in Montana, where losses of lambs from abortion have occurred 
sporadically for some y^rs without the cause having been definitely deter¬ 
mined. The present account is based upon field and laboratory investigations 
made during the lambing season of 1923 on three widely separated flocks of 
sheep in which abortion appeared at about the same time. In all these cases 
the immediate cause of abortion was found to be Infection with a vibrio which 
corresponded in morphology and in biological and cultural characteristics with 
that originally descril^ed by McFadyean and Stockman (E. S. R., 30, p. 684). 
The authors point out that the only previously published report of this form 
of abortion in sheep in the United States is that of Cari)enter, on its occurrence 
In a band of ewes in New York (B. S. R., 42, p. 570). It is also pointed out 
that the disease occurred in enzootic form and apparently has no tendency to 
become epizootic. The agglutination tests on sheep Indicate that these have a 
definite diagnostic value. Examination of water from a shallow well located in 
the corral where the slmep were fed, which was contaminated with surface 
water from the corral, showed the presence of a spirillum similar in morphology 
to the vibrio recovered from aborted fetuses. 

Pernicious anemia of the sheep and of the goat [trans. title], A. Doha- 
TiEN and P. Lcstoquard (Compt. Rend. Acad. Sci. [Paris], 178 {1924)* 
pp. 220$, 2204). —^The authors conclude that in Algeria there occurs a disease 
of the sheep and goat due to a filterable virus which is transmissible to 
the sheep, goat, ass, and calf. It is characterized by a progressive anemia 
bordering upon cachexia, and death. Tlie suprarenal lesions dominate in 
its pathology. The disease offers striking analogies with pernicious anemia 
of the horse, as studied hy Ciirr^ and Vall4e, and the authors propose the name 
pemidous anemia of the sheep and of the goat 

The etiology and pathology of the filterable swine diseases—hog cholera 
and contagions broncho-pneumonia, F. Pkoeschkr and H. A. Hoffman 
(Jour. Compar. Path* and Ther., S7 {1024)* No. 2, pp. 73-106, figs. 12). —During 
the past two years the authors have ^conducted over 200 experiments with the 
filterable virus disease, the material having been obtained from field cases and 
different brands of commercial viruses, as well as from a number of serum-test 
pigs which died unexpectedly during the Government serum tests, and from 
hogs which succumbed after hyperimmunization with the virus blood. A 
careful analysis of the temperature reactions, clinical symptons, and patho¬ 
logical changes has convinced them that the filterable virus disease must 
be separated into two entities, and in the present paper they give concrete, 
typical examples of both filterable virus diseases. The clinical course and 
the gross and microscopical lesions, as well as the causative microorganisms, 
are described imd compared with the filterable virus disease as heretofore 
described in literature. 

The miuute coccus which in earlier investigatiims (B. S. R., 87, p. 782) was 
demonstrated in blood smears from hog cholera pigs through the use of 
metliylenMSur-carbonate stain or a combined staining method, using a methyl 
aloohiOic solution of eosiu-methylene-blue-tolhidip-blue stain and diluted Giemsa 
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Stain, was fonnd In dasquamated endothelial cells circulating in the blood 
stream or attached to the red Mood coir^nscles as well ns extracellularly. Their 
form was either spheroid or ovoid, and about 0.2 ^ in diameter, Just on 
.the limit of the microscopic visibility. 

The pathology of a certain deficiency disease in pigs often named 
** posterior paralysis,*^ S. A. Goldbeso and L. A. Maynabd (Cornell Vet., J4 
(1924), No. 2, pp, 14U144, pis, 4).—This ts a report of studies conducted at 
Ithaca, N. Y., of a deficiency disease which seems to be caused by winter 
feeding of certain diets. The authors find that apparent cures have been 
brought about by adding alfalfa and cod liver oHhi The lesions ocqur In the 
long bones, mostly in the femoral heads, and In the kidneys. Certain symp¬ 
toms and lesions in posterior paralysis resemble those that are considered 
diagnostic of hog cholera. 

Bone disease in horses.—A clinical study, E. F. J. BoRDEAtrx (Jour, 
Compar. Path, and Ther., S7 (1924)* No. I, pp, 27-97), —This is a report of a 
clinical study of the disease described by British veterinarians as osteoporosis 
and by some Continental authorities as osteomalacia. 

On the ** esponja ** (cutaneous habronemiasts) of equlnes in Brazil 
[trans. title], C. Maoaiitnos Tobres, O. da Fonseca, and A. E. AbAa LeAo 
{Compt. Rend. Soc. BM. [Pari*], 89 (mS), Vo. ift, pp. 764, 765).—The 
authors report upon three cases of esponja (cutaneous habronemlasis) studied 
in Brazil additional to three previously recorded.* The affection is said to 
differ from summer sores In Its clinical charactSrlstfcs, particularly the 
greater size of the cutaneous lesions, and above all by Its long duration, often 
lasting for a year and continuing to enlarge. About 17 per cefit of the flies 
taken in the stables of the Oswaldo Cruz Institute were found to contain the 
Habronema. 

On the ** esponja ** (cutaneous habronemlasis) of equlnes: Parasitism 
of flies by Habronema rauscae (Cart.) [trans. title], C. B. de Magarinos 
Torres, O. da Fonseca, and A. E. de ArAa Lkao (Compt, Rend, Boo, Biol, 
[Paris), 89 (1928), No, 27, pp, 767, 768),—In examination of 75 horses and 
14 asses In the serological service of the Oswaldo Cruz Institute at Rio de 
Janeiro, 5 horses and 2 asses, or a total of 7.8 per cent, were found to be suf¬ 
fering from esponja. Examinations were made of the heads of 164 adult house 
flies collected near the stables of the institute, and larvae were found in 42. 
Eighteen of the flies each contained a single larva, nineteen contained 2, two 8, 
one 4, one 5, and one 9 larvae. R, muscae is considered^ to be the nematode 
which is the most Important and possibly the exclusive causative agent of this 
affection, while summer sores in Europe are caused by J7. mepastoma Rud, / 
Bacillary white diarrhea in poultry, H. R. Baker (Jour, Amer, Vet, Med, 
Assoc,, 65 (1924)* N'o. 8 , pp, 849-852), —^A review and discussion of vecemt 
literature on the subject ^ 

An outbreak^ of avian spirochaeCosis: The protective and curative actioii 
of neosalvarsan [trans. title], 0. Oebnaiaiw (Arch, Vet,^17 (1928), No, JHI* 
pp, 80-84; ^ Trop, Vet, Bui,, 12 (1924), No, 2, pp, 58, 54).—ThO ad^br 

reports that a single intramuscular injection of 0.0875 gm. per kg. of neosi^r^ 
san was sufficient for the cure of Mrds which had'reached even the third or 
complete paralysis phase of the disease. Paradtes had practieifliy disappeared 
from the blood within thrcf hours of the injectimi, and none could be fonnd 
after five hours. Thirty-otoi^^dff variuii stages were treate^ 

With success In every case. ' 

»Brasll Med., 8T (1028), No. 22, p. SOI. 
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A|pricitltiiral engineering [stndies at the Miaaouri Station] {Missouri Sta. 
Bui*^10 (i9W), pp. 3B-S4 ).—The results of 1S4 tests on the draft of wagons 
under various road and field conditions and with different sizes of wheels 
and widths of tires, by J. C. Wooley and M. M. Jones, are briefly summarized. 
The results are said to check more closely with the rule that the draft varies 
directly with the load and inversely with the radius of the wheel than with 
mles using the square roi^t or the cube root of the radius. Wide tires de¬ 
creased the* draft Gdefll&^ts of rolling friction were established of 0.508 for 
worn brick imvement, 0.886 for new brick pavement, 0.417 for concrete pave¬ 
ment 1.814 for dry dirt road, 1.93 for muddy dirt road, 0.565 for gravel road, 
and 0.755 for cinder road. 

The results of 150 tests on the draft of plows, by Jones, are said to have 
shown an average draft per square inch for the furrow slice in corn stubble 
of5.041b& 

Data on the cost of producing electricity from a Sl^volt farm plant, by 
Wooley, are also briefly Included. 

Specification reeordlf The American Specification Institute, edited by 

G. C. CotroHLEN (Cftieaffo: Amer. Specif, Inst., 192S, voh 1, pp. .198, Ulus .).— 
The purpose of this volume is to organize the work of specification writing 
and to point a way to studious endtuivor on the part of all progre.ssive writers 
of specifications. 

Maintaining the productivity of irrigated land, D. W. Pittman (Uta/f 
Sta. Bui. 188 {1924), pp. 8-24, 7). — ^The results of 21 years of experiments 

and observations of soil fertility conditions on the Greenville Experiment 
Farm north of luogan, Utah, are presented. 

It ia stated that the soil of this farm is typical of much of the good irrigated 
land of the State, producing good yields of all the ordinary crops except sugar 
beets. It produces gi^d crops of the latter when well manured, and this crop 
is said to be much more responsive to manuring than any of the other crops 
studied. It has been found that sugar beets grown continuously or in rota* 
tions without manure tend to decrease slightly in yield. 

Corn, small grains, and alfalfa were more exhaustive to the soil, as measured 
by subsequent sugar beet production, than were potatoes, sugar beets, or sum¬ 
mer fallow. The more irrigation water applied the more rapid was the ex¬ 
haustion of the soil. The heaviest yearly application of manure (40 tons per 
acre) result^ in the largest yield of sugar beets. The value of the manure 
per ton was very much greater when it was applied in small, thin applications. 

Next to sugar beets, potatoes showed the greatest returns from the use of 
manure. The small grains showed only moderate returns from manure appli¬ 
cations and were injured tty very heavy applications. The continuous growth 
of small grains without manure was very exhaustive to the soil, and rotation 
evmi without maipire increased their yield. 

showed a good response to the residual effect of the manure applied 
earbmr in the rotation. Good Increases In the yield of com were obtained 
from manure applications^ Manure was relatively somewhat more beneficial 
with iusuflicililt or excessive than with optimum irrigation. It was found 
possible to maintain thf nitrogen contost of thlg sou by a rothtion system In 
whi^ about one-third ii the lant' is kept Jb sBMHl and the manure produced 
ireit|Medllig this alfalfh returned to the Und^ 

on crops of braekisli frrigatloii water, J. 0. Rifpebton {Hawaii Sta, 
pp. 17, i8).---Studies to determine the tolerance of alfalfa, rice, and 
14521—85—7 
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Napier grass in lysimeters to mamred attaniitiss of water ^containing varying 
amounts of sodium chlorld are said to have shown that alfalfa withstood a 
greater percmitage of salt when once well eirtahllshed than when It was in the 
seedling stage. « 

Motor driven Irrigation pnmping plfpts and the electrical district, 
G. E. P. Smith {Arizona Sta. Bui. 99 (19^4), pp. Are. Si).—The 

primary imrpose of this bulletin Is to supply practical Information on motor- 
driven pumping plants, both for those who desire to change thrir pumping 
plants from engines to motors and for those who desire to Install new motor- 
driven pumping plants. General discussions of wells ahd pumps ara included, 
and an explanation of the legal character, funcUon, and operation of electrical 
districts is also presented. 

Discharge measurements for the control section weir, J. L. Ravage 
(Enffin. Neus-Bec., 92 (1924), No. 20, p. 842, figs. 3). —^Data from experiments 
conducted by the U. S. Department of Interior Bureau of Reclamation on a 
new type of measuring structure known ns the control section weir are briefly 
presented and discussed. 

It is shown that the (control section weir is superior to the sharp creste<l 
weir or to the Venturi flume In several respects. It requires less fall than the 
sharp crested weir and can be so coustrueteil that no pool is re<iuired above. 
As compared with tlie Venturi flume 4t has the advantage of requiring only 
one reading, which may be taken In the smooth water above the control notch 
upon an ordinary weir gauge. Furthermore, the observed head, which Is the 
iK>tal depth over the bottom of the control notch, is much greater than the 
difference in head observed for a Venturi flume, and is therefore less affected 
by small errors in observation. 

Further studies of discharge through adjustahle submerged orlfloes, 
H. A. Wadswobth (Engin. News-Rec., 92 (1924), No. 20, pp. 860, 861, flg$, 3). — 
In a contribution from the University of California the results of 107 observa¬ 
tions made on a new submerged orifice at the hydraulic laboratory at Fort 
Collins, Colo., are summarised. The openings ranged in sise from OJ25 to 
2.25 sq. ft. 

Tests of loss of head Ia staAdard elbows and tees, L. Psbbt (Engin, 
Nmca-Beo., 92 (1924), 22, p. 940, fig. i).—Experiments conducted at La¬ 

fayette College showed that tlie losses of head through standard 1, 1.5, 2.5, and 
3-in. wrought Iron elbows were O.Olfln*, 0.0]do*, O.Ollo*, and 0Mv\ respectively, 
in which p is the velocity of flow in feet per second. In the formula H==fc(e*/2g), 
in which H Is loss of head, it was found that the constant k had respective 
values for the four sizes of elbow of 1.04, 0.01, 0.71, and 0.04, 

Similar Investigations with four standard 1, 1.5, 2.5, and 3-ln. tees showed 
that the losses of head itere 0.0084o', 0.005o*, O.OOSlo*, and 0.0025n*, respec¬ 
tively, and the yalues of k, 0.54, 0.32, 0.2, and 0.16, respectively. 

Tests on holkng jpower of lead Jointa In water-pipe plugs, J. H, Qimiiaa 
(Engin. News-Reo., 92 (1924), 20, pp. S67, 868, flga. 3).^Testi to determine 

how much holding ppurer the lead atone offers to prevent the plug from mov¬ 
ing in 6, 8,12,10, aim 20-in water-pipe joints ase briefly aummariaed. 

Effect of alkali on strength of mortar, C. E. I^iounuEV (Engin. and Con¬ 
tract., Boada and Streeta, 61 (1924), ^o. 6, pp. 120S, 1206, 110 . fl>.—Progress 
results of experiments conducted by the U. 8. D. A. Bureau of Public Eol^ 
indicated that the presence uf alkii|ine sulifliates Ih tlie mixing water bsiiimii* 
titles of less than 1.5 per cent has no serious effect on the stregqgtb 
physical properties of Portland cement mbrtar. One per cent aUmBbi 
tlons in cmitact with cement mortar In mixes of 1:2 and leaner cans# 
gresslve decrease In the strength of the mortar. The dell^se in strengdi oi 



IBM} 


EintAX. XHaiNXBBlHa, 


789 


mortar anbjected to alkatt action may be oomewliat aoeelecated by the prea* 
enee of eoaoiderable «aantttiea ot alkafl in the mlxliic water, and for this 
reason the use of pare wat« in mixing is considered adTlsable nnder aadi 

HItcliteg honiea to get the work done^ B. W. Lehicaitm and IL T. 
RoBBiwe (/ZUnoif 8ta. Ciro, 28S {1924), pp. 8, fipa. 8).—Practical information 
on Improved methods of hitching is presented. 

Sugar dnat exploaioiis (trana title], P. BiiYEBSDoaFEB {Ztaohr, Ver, D 01 U 0 
ZwikwinduB., 1922, No. ns, 11, pp. 4tS^S$, Hgt, 8).—A Burvej of dnat ex¬ 
plosions in sugar reflnsriea in Germany during the past 30 years is given, and 
studies extending over two years on the factors governing such explosiona are 
reported. 

It was found that the cause of sugar dust explosions can be either thermal 
or electrical. The combustion temperature of sugar dust, in air was found to 
be 410® ±1* C. (about 770® F.>, and in oxygen about 871*. Ozone in small 
quantities dccn^ased the temperature of combustion of sugar dust in air about 
3® and in oxygen about 4®. The temperature of combustion was found to de¬ 
pend upon the oxygen content of the gases in which it was ignited and on the 
heat conductivity of the relatively inert gases which accompany the oxygen. 
Carbon dloxid had a greater extinguishing influence than nitrogen. 

A graphic representation of the dependence of the combustion temperature 
of sugar dust upon the oxygen content of a mixture of oxygen and nitrogen 
showed that the curve proceeded asymptotically to the temperature axis. A 
parallel to the temperature axis through a point corresponding to 9 per 
cent of oxygen in the mixture represented the division of combustion into 
plain burning and explosion. 

The explosion of sugar dust by heat was found to end in a gas explosion, 
and to consist of a gasification phase and an oxidation phase. The upper 
llntita for a dust explosion in air corresponded to a mixture of 13.5 kg. of dust 
per cubic meter of air and the lower limit to 17.5 gm. per cnbic meter. 

Sugar dust was found to charge itself positively on passage through the 
air. A leiuslon of more than 10,000 volts was caused by whirling agitation 
(*f sugar dust in air. Electrically charged sugar dust discharged when 
agitated in a gas. Sugar dust can therefore be exploded in a variable field. 
This electrical explosion has three phases. The first is the formation of ozone 
and nitrate, thF second is the reaction of these substances w ith the finest sugar 
particles, and the third is the explosion proper resulting from the occurrence of 
this reaction In a variable field. Sugar dust forms a so-called aerosol with 
air. A sudden bringing about of the Isoelectric point produces a flash which 
ignites the dust cloud. Tlie violence of the explo.sion Is attributed to the. ab¬ 
sorption of oxygen by the dust. 

The practical significance of these results Is discussed. The opinion is ex* 
ptessed that the surrat method of preventing sugar dust expkNtions is to fill 
the pulverizing machines with relatively inert gases. 

Swodlsii water power and the tmrmev {Meet 88 (1924), No. 20, pp. 

992^8, fiffB. 14) •—General information on the rural ^me of electricity in 
Sweden is presented^ with particular reference to the financing of di8trfi>u- 
tion systems by local farm cooperative societies. It is stated that 40 per 
cent of the laud under cnltivatioa in Sweden is now within the reach of ^ectric 
transmission lines. Experimice has shown, however, that unless all the cus- 
tomtii are brought together from the very start and directly interested In tlie 
enterprise rural electrification plans are likely to fall. It has also hem found 
noossaary to employ a lem expensive type of overhead line GODstmctioti on 
rural lines than is used on other fines. 
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Studies by the Boyal Board of Waterfalls have shown that in uniformly set¬ 
tled districts economical distribution Is obtained by using an intermediate sys¬ 
tem of feeder lines as follows ; From main high-tension substations, 20,00(1- 
volt feeders reach out to rural substations systematically scattered thrirngh- 
out the district, and from these rural substations energy Is distributed at 8,000 
volts to the individual farms, where it is further stepped down to 220 or 880 
volts. In the more densely settled districts 1,500 volts is used on the inter¬ 
mediate lines, and if an out-of-the-way village Is to be picked up a 0,000- 
volt line is employed. Under the method of distribution used, the investment 
in rural systems in Sweden is said to be about $9 per acre. 

Electricity in dairy factories, O. Vowkll Zeal, Jour, Agr., 27 {1928), 
No. 5, pp, 810-JlH), —^Experiments on the use of electricity in dairies in New 
Zealand are briefly reported, the results of which demonstrated that dairy 
factories in Southland can not afford to use steam where electricity is avail¬ 
able at reasonable rates. electrical energy was found to be especially 
economical in the operation of separators. 

Further experiments showed, however, that It is only by careful and scien¬ 
tific Installation of motors of the correct power, specially designed for the 
particular machine they are to drive, that the maximum economy may be ob¬ 
tained. Collective driving by electricity, that is, driving the whole factory 
by one large motor is comparatively inefficient Electricity for heating pur- 
X>08es in dairy factories does not show up to the same advantage that it does 
for power. 

The care of farm gas engines, G. C. Johnson {Wanhington Col. 8ta. Pop. 
Bui, 129 (1924), PP* 9-Jil, fig». 81), —Practical information on the bperation and 
care of farm gas engines is presented. 

Sprayers and spray equipment for orchard and garden, ML B. Cum¬ 
mings (Vt. Apr, Col, Ext. Circ, 89 {1924)f PP- 12, figs. 11). —Illustrative and 
descriptive Suggestions relating to the purchase and use of sprayers and 
spraying equipment for orchard and garden are presented. 

Ice-making and cold-storage plants in Mexico, Central America, and 
West Indies (U. S. Dept. Com., Bur. Foreign and Dom. Com., Trade Inform. 
Bui. 229 (1924), pp. U+66). —The results of a questionnaire calling for par¬ 
ticulars of ice making and refrigerator Installations in these countries are 
summarised. 

Air leakage around window openings, O. O. Schbadeb (Jour. Amer. 8oc. 
Heating and Ventilating Engin., 89 (1924)* No. $, pp. 465-474, flgn, 8).—^In a 
second contribution to the subject (E. 8, R., 51, p. 188), studies are reported 
on the effect of increasing the crack and clearance of windows on the leakage. 
A double hung wooden sash 2 ft 8 in. by 5 ft 2 in. by 1% in. was used. 

The results showed that the sise of the crack around the perimeter of the 
sash has no afg^reciable effect on the leakage for a plain window. However, 
the leakage incfbased rapidly with an increase in tdearance. With a weather- 
stripped window and a constant width of cradt it was shown that the leakage 
also increased quite yapidly with ah increase In clearance until the dearanee 
equaled the crack, aller which the increase in leakage was not so rapid. 

The results obtained with the Interlocking type of weather stripping were 
more consistent than those obtained with the rib stripihng. 

Invesrigatlons Into the working of % slow^dllteving sand-filter la the 
Troifics, P. 0. Flu (Hedei, Bufigerl, Qeneuk, DUmet Nederland, Ind^^ No. 
9 (1922), pp. .-"-investigations with Tfillwoeng River water #re ffe- 

ported. 

The results indicate the Impossibility of improving the tnrhtd ivaimr oC;^ 
fiowing through the lowlands of Java either physieallp or Imeteriotogld^ 
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by the nee of ooaree gravel filtem Treatment with altimltiiim eolphate and 
filtration through alow working filters was found to produce a filtrate sadsf^f- 
iag all the requirements of good drinking water. The experiments lOiowed 
that the infiuence of direct sunshine on the growth of the algae, or more gen« 
erally on the surface of the filter, is of fundamental importance for good re¬ 
sults. If the filter is kept in darkness, bacteriologically poor results are ot>* 
tained. It was further found that a prophrly working sand filter in the Tropics 
is able to retain practically all of the pathogenic organisms in a polluted water. 

BirSAL XCOHOHIOS AND SOdOLOGiY. 

The utilisation of our lands for crops, pasture, and forests, L. O. Qbat, 
O. B. Baker, F. J. Masschneb, B. O. Weitz, W. R. Chatline, W. Shepard, and 
It. ZoN (U. S, IJept, Agr, Yearbook 19BS, pp, 415^06, figs, 58).—This article 
is an outgrowth of the work of the land utilization committee of the Depart* 
ment Maps and graphs based largely upon e^mates drawn up from census 
statistics and official reports indicate the present uses of our land resources; 
the land potentially available for crops, pasture, or forest; and the increasing 
scarcity of land resources and the nature of this scarcity. The trend toward 
increasing scarcity of land resources is said to have been obscured temporarily 
by the existing agricultural depression with Its attendant overdevelopment of 
farm production for export and by the fact that we are still cutting our 
timber largely from thcP stored crop. The effort is made to determine what 
proportion of the productive area of the United States is employed in produc¬ 
tion for export, as well as to what extent the importation of agricultural and 
forest products reduces the amount of land that would otherwise be required 
to supply existing needa 

The probable Increase for 10 important crops which occupy practically 90 
per cent of our entire crop area is estimated. An average practicable per¬ 
centage increase of 46.8 in production per unit of crop area when economic 
conditions shall Justify the requisite cost of production is regarded as possible. 
If this Increase in yield in crop land could be achieved by the time our popula¬ 
tion reaches 150,000,000, or in 1952, as suggested by Pearl, we should require 
for domestic consumption about 34,000^000 acres less than we used for do¬ 
mestic consumption in 1920. It is pointed out, however, that such an increase 
probably can not be made in less than three decades, especially in view of the 
fact that there has been no increase in average crop yields per acre in the last 
two decades. Bstimates are made of the economy in acreage which might re¬ 
sult from changes in standards of consumption. Comparisons are made be¬ 
tween the use of crop and pasture laud and the consumption of forest products 
under European standards and that of the United States. The piNndpal 
changes which are to be looked for in the next few decades are said to be in 
the coniumption of livestock products. 

On the basis of the assumptions of probable modifications in per capita 
consumption and of increase in productiveness of crop land and in the carry¬ 
ing capacity of pasture, it is held that we shall require for a population of 
150,000,000, three or four decades hence, about 373,000,000 acres of crop land 
and about 222,000,000 acres of humid pasture other than woodland, the areas 
of smniarid pasture and of woodland being held constant as in previous 
esthaates. This estimate makes no allowance for exports and assumes the 
continuance of the present per capita imports of agricultural products. Finally 
when all allowances are made, it is estimated that a maximum population 
of 350^000,000 could be maintained by our resources of crop, pasture, and 
forest land. 



792 


XXnBmBNT 83ATX0K BBOO&D. 




Our forage reaMvces, C. V. Pirai, H. N. Vxkjill, R. A. Oaklbty, L. Oabbioi, 
O. B. Baxes, J. S. Cotton, O. A. Juvx, N. P. Beadbhaw, B. W. Shketb, O. D. 
Mab0H, W, O. Baenbs, and W. B. Bill <17. Dnpt . Apr . Yeitr^ook pp. 

flffi. SO). —Statistics, maim, and graphs set fbrtli the proportions of tlie 
total crop acreage used to produce forage, food, and other products; the 
relative values of these different classes of crc^ products; the developaient 
of forage production; and the relatiolis between livestock and human jMipula- 
tion. The forage production in the different agricultural regions, including 
the Corn Belt, the hay and dairy region, the corn and winter wheat region, 
the Otton Belt, the coastal strip, the Great Plains, the Rocky fountain 
region, the arid interior plateau, and the south Pacific regions, is similarly 
presented. Statistics of production of important kinds of harvested forage are 
given. The principal forage-producing crops of corn, oats, alfalfa, clovers, 
timothy, wheat, wild or native hay, sorghums, iHirley, miscellaneous tame hays, 
cotton, rye, sugar beets, flax, mixed grain, and annual legumes are described. 
The principal pasture region^ of the United States are designated as the 
northern and southern humid regions, the western range, and the Pa<dfic 
humid region. The graslng season and carrying capacity of these regions are 
discufiwed. Methods of improving the western range lands are miggei;te<l. and 
certain control measures are advoiated. 

In prssmting Gie economic importance of farm pastures, a preliminary 
repoit is made upon studies by the Department coo])erating with the agri¬ 
cultural colleges in the several States Inteaided to determine as accurately as 
possible the relation of pasture costs to pasture rentals. Returns for 182 
farms in 10 districts in 1022 are tabulated. The values per acr8 of land in 
pasture, whidb include fence Investment, vary from $84 for the Montana 
district to $139 for Cottonwood County, Minn. In the Wisconsin district 
the permanent pasture is valued at a little less than half that of crop land. 
Rotation pastures range In value from $113 in the South Dakota district to 
$100 in Cottonwood County, Minn. In none of the districts studied did Uie 
rental of the pastures equal the cost when interest is included on the appraised 
land values. In only two districts, Gallatin County, Mont., and Medina 
County, Ohio, was the rental sufficient to cover interest charges at current 
rates on the capital invested. Neverth^ess, in most of these areas the return 
on land Investments after all other costs had been deducted compared favorably 
with the usual returns on land devoted to crops. 

Data from studies on the requirements for and the cost of production of 
market milk and records from Corn Belt farms producing beef cattle are 
summarized to indicate the economic importance of pasture on dairy and 
be^ cattle farms. 

Fanb ownership and tenancy, L. C. Gbat, O. L. Btbwabt, H. A. Tubnkb, 
X T. SAKmms, and W. J. Spillman (U. 8. Dept. Apr. Yearbook 192S, pp. Wt- 
600, figs. 77).—These pages constitute a review of the present extent ahd rela¬ 
tive importance of the different classes of land tenure. They set forth their 
geographical distribution and trace briefly recent trends with reference to 
landownership and tmiancy as shown by census and farm survey statistlc^s. 
The causes of the dev^k^pment of t^mnt farming are considered from the 
two points of view of the conditions that cause land to be owned by land¬ 
lords and those that cause persons to become tenants. Other phases of the 
problem which are set forth""are the relation of types bf tenure to eflidoncy 
In fhrm operations and the Interrelation of the fOrm of tenure with progress 
ill accumulation, education, and the standard of living. The principal kinds 
of contracts between landlords and tenants are described. The eaten^ the 
reasons for, and social and economic consequences of the shifting of fArm 
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operators from farm to farm are also set forth. The need for the develop¬ 
ment of a positive and constructive poHcy with resect to land tenure in the 
United States is emphasised. 

Increasing farm earnings by the nae of simple farm accounts, H. C. M. 
Oasr and M. L. Mosher (Illinois sra. Bui 2r,2 {mi), pp, fig». 5).— 

Daring the spring oi 1916 the University at Illinois and the Woodford Connty 
Farm Bnrean cooperated in helping about 60 Woodford County fanners start 
aoeounts of their farm business. During the succeeding yeai*s farm records 
were kept by varying numbers of farmers, 19 having been continued through 
seven successive years. These records are analysed in these pages as showing 
the benefits which these 19 farmers realized from the continuous study and im¬ 
provement of the organization and operation of their farms and the importance 
of certain factors affecting the efficiency of the farm business. The records 
used are simple financial accounts, Including Inventories of tlie farm business 
taken at the beginning and end of the year and a record of receipts and ex¬ 
penses, together with a record of the amount of products raised on the farm 
during the yt'iir. 

The 7 best paying of the 19 farms made as a yearly average 4.52 per cent 
more on the investment than the 7 poorest paying ones, or paid the ojicrator 
$2,153 more for ids labor and management Five farms that were better than 
Ihe average in 4 of the 5 factors discussed earned 9.31 i)er cent on the invest¬ 
ment ; 8 farms above the average in only 3 factors earned 6.63 i>er cent on the 
investment; 6 farms ab<we the average In 2 factors earned 5.79 iier cent on t)ie 
investment; while 6 above the average in 1 factor or In no factor etirned only 
4.03 per cent, or lacked $65 of paying anything for the labor and management 
of the operator. Summaries of these farm records are tabulated. 

Farm motor trucks In New York, V. B. H.%rt (Xetc Yorfc Cormll sta. Bui 
i27 pp, 3-S6, fiffs, i ).—For the puiiMise of obtaining n liable data on 

the costs of operating farm tracks and information as to the possibilities and 
limitations of trucks for farm use, questionnaires were first sent out to all fum 
bureau committeemen in New York State asking for the names and addresses 
of farm truck owners. Qiiesttonnalres asking for Infonnatlon on more than 
100 points pertaining to farm trucks and their relation and effect on farm 
organization were then sent to truck owners, and 562 farmers i*epresentlng all 
of the agricultural regions of the State made returna Of these 251 were com¬ 
plete. Personal visits were made also to 103 farmers who owmed trucks In the 
dairy sections of Chenango, Broome, and Delaware Counties, and records of the 
cost of operating were obtained, together with data similar to those asked for 
in the questionnaire. 

The 247 farms, for which the various crops grown and the number of live¬ 
stock kept were reported, were 43 per cent larger than the average as given by 
the .Fourteenth TTuited States Census and had 81 per cent more acres of croi>s 
than th9 average farm. They also had 1.2 more work animals than the State 
average and 18.7 cows as compared with the average of 7.8. On the basis of 
the amount of prodtictive work represented by the croixs and the stoc^k handled, 
these farmers had businesses 109 per cent larger than the average. 

Of the 562 men who returned questionnaires, 556 had only 1 truck, 3 Imd 2, 
and 8 bad 8. Of these trucks, 44 per cent were of the 1-ton size and 26 per cent 
were %-ton trucks Less than 4 i)er cent of these men were using trucks larger 
than the 2*ton slza Approximately one-third of the owners were less than 5 
miles from the market, one-third from 5 to 10 miles, and the remainder 11 miles 
or more. Of the 855 men who had owmed tracks for one year or more and who 
reported as to whether or not they had changed their markets, 289 stated that 
they had not done so and 66 stated that they had. The introduction of trucks 
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Into the dairy section from which survey records were obtained seems to have 
extended the market milk territory farther back into the hill country. 

The average annual cost of operating a truck exdusive of cost of driver was 
$895.04, depreciation and fuel each making up about 27 per cent of the total 
annual cost and cash repairs about 24 per cent Other costa In the order of sise 
were interest, lubrication, license, use of buildings, and insurance. The sum 
of depreciation and repairs on the 41 trucks bought new was $231.47, and for 
the average of the secondhand ones it was $169.84 The average cost per mile 
for the secondhand trucks was 8.3 cts. as compared with 11.8 cts. for the 41 
bought new and having an average age of 2.53 years less than the trucks bought 
secondhand. The average number of days that the newer tracks were laid up 
for repairs was 1.4 as compared with 1.1 for the 29 secondhand machines. 

The average cost per ton-mile of truck hauling without drivers was 18.2 cts., 
and the cost per ton-mile of horses and wagons without drivers 25.7 cts. Taking 
into consideration that the time required to do the hauling with horses was 
nearly three times as great, the cost per ton-mile of a driver for horses was 14.6 
cts. as compared with 5.3 cts. for trucks. 

United States grades for shelled White Spanish peanuts (17. 8 , Dept. 
Agr., Dept. Circ. 304 {1924)% pp. 2 ).—The Bureau of Agricultural Economics 
recommends four grades for shelled White Spanish penituts and defines the 
grade terms as used. 

The wheat situation, W. A. Sciioenfkt.d et ai.. {V. 8. Dept. Ayr. Yearbook 
1923, pp. 95-150, figs. 39 ).—^These pages emlM^dy substantially the report pre¬ 
viously noted (B. S. R., 60, p. 380). 

International yearbook of agricultural legislation {Intematl, last. Ayr, 
IRome], Tnternatl. Yearbook Ayr, Ley., 13 {1923), pp. XLVI^IOIS ).—This is 
the first English edition of an annual report which was noted in French for 
the preceding year (B. S. R„ 5fl, p. 803). 

Rural Ufe (studies by the Missouri station] {MiHBouri 8ia. Bui, 210 
(1924), PP- 01-64, flff- 1 )-—The progress achieved in a number of investigations 
in the year ended June 30, 1923, is set forth briefly. 

Utilization of labor on the farm, O, R. Johnson.—^Tables are drawn up show¬ 
ing the effect of the siase of fields m tlte utilixation of labor and the per^ 
centage of saving in labor and cost on fields of different sizes in growi^ 
corn. These summarize data covering 3,600 acres of corn from 1915 to 19i9, 
inclusive. Man and horse hours required and the cost of both man and 
horse labor }>er acre are seen to decrease as the fields increase from 5 acres 
or less to over 25 acres. The percentage of saving in labor and cost increases 
steadily through the same size groups. « 

Beef cattle production in Missouri, B. H. Frame, R. S. Springgate, and O. E. 
Palmer.—^A combined financial statement of 30 beef cattle herds in Pettis and 
Saline (Jountles for 1921-22 is presented. 

Cost of produm^y farm products under farm conditions, B. H. —It 

is stated that from production factors pbtalned from 22 farm records since 
this project was started the costs of producing the 1922 crops of wheat, oats, 
and corn in Missouri were $1.37, 60 cts., and 68 cts. per bushel, respectively. 

Rural traifUny laboratory; a study of the rural primary groups of Boom 
County, Missouri, E. L. Morgan.—From a house to house census made to dleter- 
miue the primary allegiance of all families whose neighborhood choice was in 
question, a determination was made of the contributibn to group consetousneas 
of the various factors. The school was rated as high and farm organization 
low as a determinant. 

, Cost of family living on the farm, O. R. Johnson,—Information with respect 
to the cost ,of living on 28 farms is summarized. Certain percentages of the 
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Total are groceries 10.82, tiie use of the hooae 18.88, the products used iu the 
borne 16.88, dry goods and clothing 12.76, educational 2.79, travel, amusement, 
and recreation 7.28, and hired labor 3.7. 

The standard of living on the farm as a factor in cost of prodnction^ O. B. 
Johnson.—The farm price index, the money spent for family living, and the 
cost of producing wheat and corn per bushel are tabulated for 28 farms for 
the years 1914 to 1923, Inclusive, the average for the period 1910-1914 b^ng 
taken as the base. 

The agrioultural and market value of Missouri farm lands, O. R. Johnson.— 
A graph is presmited showing the trends of average farm land values from 1820 
up to 1921 In seven counties by two-year periods. 

A comparatively gradual increase from about $2.75 to $21 Is noted between 
1820 and 1901. Between 1901 and 1020 a rapid rise to about $54 is exhibited. 

(Yearbook statistics of crops, livestock production, and trade, and 
temperature and precipitation], .1. A. Bkckicb, L. H. Elohb, G. B. L. Abnicr, 
W, F. Cai.lakueb, and O. A. Juvk (U. 8, Dept, Apr. Yearbook 192S, pp, 601- 
1222). — A.S note<l for the earlier year (K. S. R.. 49, p. 301), current statistics 
and summaries for the United States are presented for speclilc crops and their 
products; farm animals and their products; forestry and forest products; Im- 
r»orts and exports of agricultural products; and miscellaneous agricultural 
Statistics, including meteorological data for selected points in the United States, 
1912-1923. 

Crops and Markets, 4July, 1924] (I/. 8 . Dept. Apr. Crops and Markets, 2 
(1924), Nos. 1, pp. 16; 2, pp. 17-S2; 9, pp. 39-48, flg. 1; 4, pp, 49-64).--The usual 
digests of current market reports are given setting forth the situation for each 
w<>ek of the market for the principal classes of agricultural products, including 
livestock, meats, and wool; fruits and vegetables; dairy and poultry; grain; 
hay; feed; and (H>tton. The receipts and the prices of specific commodities at 
important markets are given, as well as notes on foreign market conditions. 

Monthly Snpplement to Crops and Markets, [July, 1024] {U, 8, Dept. 
Apr., Crops and Markets, t (f.924), 8 up, 7, pp, 209-248, figs, 4). —Current and 
comparative estimates of acreage, condition, production, and yields; crop 
iTOUdltiouB on July 1, 1924, by States; farm prices; the receipts and disposi¬ 
tion of livestock at public stockyards for June; shipments of fruits and vege¬ 
tables; and grain receipts are tabulated. Special articles ofi!er estimates on 
the current condition of certain crops and the number of spring pigs, and 
note various phases of the production and marketing of livestock and livestock 
products, vegetables, and seeds. A report is made on a survey by the Depart¬ 
ment reaching over 16,000 representative farm owner operators in the United 
Stetes, in which their replies to an inquiry are summarized. A return of $1,020 
for the use of $17,500 worth of capital and the labor of the farmer and his 
family is the average determined for 1923. Tills is compared with an average 
return $917 for 1922 from reports by 6,000 owner operators. 

AGBIOULTUBAL EDUCATION. 

The higher agricultural education of the future, K, Mabchal {Intematl. 
Rev. 8ci, and Tract, Agr, IHeme], n, ser., 1 (1929), No, 2, pp. 269-271; also 
Natl Research CounoU, Reprint and Circ. 8er., No. 51 {1923), pp. 6).—A 
iTiticism is submitted of the two opposing views of tiie purposes of higher 
agricultural education, and the author of this paper declares himself to be 
of the opinion that agricultural education can best serve the special interests 
of agricultural science and the general interests of society not only by training 
students who will disseminate the knowledge of the progress already obtained 
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but also, and more especially, by preparing pioneers, research workers, and 
molders of future agricultural progress. It is held that the agricultural college 
courses should derelop still further along scientll^ lines and definitely take 
their place among the recognised higher university studies. 

Ag^icuHaral edttcation and research [in Scotland] (Saol B4, Afff. RpiJt,, 
II (im), pp, fifi-dd; Jffi (mS), pp, fije-dd).—Heiwi^ts are made practically as 
previously noted (B. S. R., 48, p. 192), covering the progress of the later years. 

Federal Bo^d for Vocational Education Yearbook, 1928, J. C. Wsicht 
(Fed. Bd. Vamt Ed. Yearbook 192S, pp. Xin+i43, pla. 2, figs. 27) .—This year¬ 
book constitutes a general description of outstanding develofunents and a sum- 
mary of progress by States intended to furnish more adequate iuformati(m 
than was possible In the annual re|K>rts as noted for the preceding year (K. 
S. B., 46, p. 092). Pages 43-161 and 295-871 deal with the progress of and 
development in the vocational teaching of agriculture and home econamit.*s. 
Statistics are given, together witli notes summarizing the reports of the Staten. 
Short reviews of vocational education In both agriculture and home economlois 
in foreign countries are also presented. 

Home demonstration work, 1922, G. E. Fkysxngicb (17. 8 . Dept. Agr., 
Dept. Cire. SH (1924), pp. 44^ S ).—The reports on home demonstration 

work from the States 10 1922 are reviewed in these pages, constituting a refport 
on methods and results. Progress in the type of supervision given from the 
State ofiice to the county workers is noted. The number of counties under¬ 
taking some form of nutrition work increased greatly, while the dothiiig 
project continued as the leading one in 1922. Work with negro women and 
girls and urban home demonstration work are briefly noted. * 

The organization and direction of clothing clubs, H. M. PHir.L.rrs, F. 
Malloby, and M. Havoh (Illinois Sta. Giro. 280 (1924), PP- S-^4S, figs. 6).—This 
circular Is Intended fbr the local leaders of clothing clubs, and contains de¬ 
tailed information for organizing club groups and directing the members in 
the actual work of the project 

Methods and results of cooperative extension work reported throngh 
cbimty agricultural agents, 1922, H. W. Hochbaum (U. 8. Dept. Agr., Dept. 
Giro. S16 (1924)f PP- 40^ fige. 10). —^Thls progress report emphasizes the de- 
r^opment of pregram making in accordance with the needs of the community. 
The means and methods of teaching by demonstrations, demonstration meet¬ 
ings, tours, general meetings, motion pictures, campaigns, and charts and 
exhibits, as well as the work of local project leaders, are described. Some 
tables are drawn tip showing results. 

Boys* and girls* chib work, 1922, I. L. Hobson and G. h. Wabbkn (t7. 8. 
Dept. Agr., Dept. Give. 812 (1924)t pp- 82, figs. 10). —Reports for 1922 show a 
general increase in the membership of farm boys and girls in extension work 
throughout the country. Of the club demonstrators enrolled for the year, 69 
per cent compldCed the woik and reported their results, this being an In¬ 
crease over that of any preceding year considered on the basis of the total 
enrollment in clubs througboirt the United States. There were reported 26,194 
organized clubs, of which 8,072 were standard. The results of the year ex¬ 
ceeded those of any year since the war. An account the method^ which 
seemed to be most effective in 1922 is presented under the four main heads 
of determining the problems to be attacked, planning dmnonstratloiis that 
will show a remedy, carrying out the demonstrations, and establishing on a 
majority of the farms the practices demonstrated. It is held that probably no 
tingle factor in the extension work with boys and girls shows more maitod 
improvement than State supervision. 
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Judging livestockf F. W. Fitch et au {Qa. Agr, Col. Bui. 298 (1924), pp. 
$2, flgg. iW.—This manual for cluto manors presents some of the more im¬ 
portant points in the art of Judging? livestock, together with score cards. 

liivestock Judging* R. E. Hunt kt jll. (Va. Agr. Col. Ext. Bui. SS (1923), pp. 
64, flgu. fd).—Discussions of .the principles of Judging draft horses, beef cattle, 
dairy cattle, hogs, and mutton type sheep have been prepared by members 
of the animal husbandry and dairy husbandry departments of the Virginia 
Polytechnic Institute for the use of club members 

The wear of hosiery, L. Stanley and A. E. Filleb (Missouri Sta. Bui. 210 
(1924), pp. 58, 59 ).—The wearing qualities of stockings of cotton lisle, virgin 
wool, combined wool and silk, and several weights of silk, as well as of fiber 
ffiiir, are briefly compared. Their care and selection with reference to siae 
are suggested. 

mSCELLANEOTTS. 

Agriculture Yearbook, 102R, II. C. Waul ace et al. (C^. jS. Dept. Agr. Year¬ 
book 1923, pp. V-\-1284^ fws. This contains the report of the Secretary 

of Agriculture, six special articles abstracted elsewhere in this Issue, and the 
usual statistics, noted on page 795. 

Report of tlie Hawaii Agricultural Experiment Station, 1022, J. M. 
Wbstoatk et al. (Haiaili Sta. Jlpi. 1022, pp. 23, pis. 9 ).—This contains the 
organization list, a sinnnmry by the agronomist in charge as to the work of 
the year, and reports ol^the divisions of horticulture, agronomy, and chemistry, 
home demonstration activities, the extension and demonstration work on the 
Island of Hawaii, and of the Huiku and Haleakala Substations. Tlie exi)erl- 
mental work recorded is for the most part abstracted elsewhere In this issue. 

Report of the Havrail Agricultural Experiment Station, 1922, J. M. 
Westgatk et al. (Hawaii Sta. Rpt. 1923, pp. 16, pis. 2 ).—Data corresponding 
to the above for the year ended June 30, 1923, are reported, the experimental 
work recorded being for the most part abstracted elsewhere in this issue. 

Report of Moses Fell Annex, Bedford, Indiana, June, 1024, H. J. Keep 
iuid E. W. Moobk (Indiana Sta. Circ. 117 (1924), PP- ^0, figs. 15 ).—^The de¬ 
velopments of the year are briefly reported, the experimental work recorded 
being for the most part abstracted on imges 724 and 747 of this issue. Brief 
notes are also given on variety tests with corn, soy beans, oats, and wheat 

Tliirty-first Annual Report of [Minnesota Station], 1023, W. d Coffkv 
(Minnesota Sta. Rpt. 1923, pp. 31 ).—^This contains the organization list a 
financial statement for the fiscal year ended June 30,1023, and a report by the 
director dealing with changes In staff, publications, and the dassifleation of 
the station projects. 

Contribntioiis to knowledge in agriculture: One year's work [at the 
Missouri Station], July 1, 1022, to June 30, 1023, F. B. Mumfoiio et al. 
(Musout'i Sta. Bui. 210 (1924), pp. 77, figs. 21 ).—^This contains the organization 
list a report by the director on the work and publications of the station, and 
a financial statement for the Federal funds for the year ended June 30, 
1923. The experimental work reported is for the most part abstracted dae- 
wbere In this iasue. 

Thirty-sixth Annual Report of [Rhode Island Station^ 1023], B. L. 
Habtwxll (Rhode Island Sta. Rpt. 1923, pp. 12 ).—^This report includes experi¬ 
mental work for the most part abstracted elsewhere in this issue. 

Monthly Bulletin of the Ohio Agrtcoltoral Experiment Station [March.. 
April, 1024] (Ohio Sta. Mo. Bui., 9 (1924), No. pp. 33-72, figs. 7).—This 
number contains five articles abstracted dsewhere in this issue. 



NOTES 


Iowa College and Statloii.-~The departments of agrlcdttiiial eiudae^rlng, 
home economics, engineering extension, agricultural ecohomids, and electrical 
engineering are cooperating in a study of farm electrification which is being 
made at Gamer. The main object of the study is to ascertain the relative 
cost and value of the use of electricity for' various farm and home operations 
as compared with other forms of farm power. 

Minnesota University and Station.—A tract of about 40 acres which has 
been used for experimental work for many years has been purchased by the 
university at a cost reported to be about $700 per acre. It is expected that 
the land will continue to be used by the station. 

Missouri Fruit Station.—A 350<ft. well has Just been completed at the 
station farm, giving a fiow of water of 22.5 gal. per minute. This will 
furnish a supply for spraying the experimental orchards and vineyards and 
for the experimental work in the irrigation of fruits and vegetables. 

0. H. Williams has been reappointed to the staff as extension horticulturist. 

Nebraska University.—Earl M. Cline and .Tohn K. Webster have been 
elected regents of the university, the former vice Frank W. Judson. F. J. 
Taylor has been appointed regent to fill a vacancy occasioned by the resigns* 
don of W. L. Bates. 

North Carolina College.—A new animal husbandry building to cost, with 
equipment, over $200,000 has been authorized. 

American Society of Agronomy.—The seventeenth annual meeting of this 
society was held at Washington, D. C., November 10 and 11, 1924. 

The president’s address was given by M. F. Miller of the University of 
Missouri on Agronomic Science and Increased Production. Professor Millmr 
called attention to the fact that with practically all of the fertile lands of the 
United States in use the agronomist must aid in enlarging acre yields to pro* 
vide for the growing population. Although restricted immigration and low¬ 
ered birth rate of the native stock may check the rapidity of increase, he be¬ 
lieved that the maximum population may be attained about 2000 A. D., if this 
time is not deferred because of enhanced food production. To supply the in¬ 
creased population with food and yet maintain the standard of living will re¬ 
quire that this country curtail the exportation of certain foods and Import 
others. He pointed out that while the white race is restricted to regions with 
favorable climates and food production, it can use foodstuffs produced by na¬ 
tives of other regions. 

To provide for the estimated 200,000,000 people will make necessary further 
increase in yields .and extension in areas. Twenty-five per cent is said to be 
the maximum possible expansion in acreage, but better methods may raise 
production by one-third. This will require better cultivation, more skillful 
use of machinery and fertilizers, greater efforts, and tbe application of agro¬ 
nomic science. Factors tiding to impede greater production per acre in¬ 
clude the bighsr costs of Increased acre yields, maintenance of soil fertlittyi 
pest control, regional conditions, land tenure problems, and tbe capital and 
personal limitations of the farmer. Citing legislation for expeiixnental and ex¬ 
tension activities, cooperative organizations, and tbe Federal farm loan act» 

Miller said that the United States had been uniqub in its effertz to aid 
agneuicure. 

m 



1024] 


K0TB8. 


799 


In helping the fanner meet the difficulties in increasing prodoctlon the 
agronomist will have an .|i|iportant part It was prophesied that the de¬ 
mands open him will becoffis more exacting with the passage of time. 

The program was again arranged to include a number of symposia. The 
first general symposium dealt with the economic relationships of agronomy, 
and was led li^ B. 0. Montgomery of the Department of Commerce. Papers 
were presented on Diminishing Returns in the Application of Agronomic 
Science to Field Practice, by W. J. Spillman; The Economics of Fertilizer Use 
in the United States, by S. B. Haskell; The Economics of liming, by J. A. 
Slipher; The Bconomic Interpretation of the Results of Fertility Experiments, 
by B. L. Worthen; and Changes in Standards of Living to Counterbalance 
Increasing Population, by E. G. Montgomery. 

Agronomic Observations in Foreign Lands was the subject of the second 
general symposium. Varieties of Indian Com in South America were de¬ 
scribed by F. D. Richey, and The Great Soil Groups of Brazil and Argentina 
and Their Possible Agronomic Values was discussed by C. F. Marbut H. V. 
Harlan recounted his experiences in The Collecting of Cereal Varieties in 
Africa and Asia, and L. B. Kulkanii of the College of Agriculture, Poona, 
India, discussed The Ecology of the Grassland of the Bombay Deccan. 

In the soils sectional program, a symposium which dealt with soil colloids 
was led by B. Truog, and included papers on The Chemical Nature of Soil 
Colloids, by R. Bradfleld; The Colloidal Content of Soils, by P. L. Glle; The 
Colloidal Determiaation in Mechanical Analysis, by R. O. B. Davis; The Sig¬ 
nificance of Soil Colloids, Especially in Relation to Plant Feeding, and Leach¬ 
ing and Fixation of Essential Elements, by E. Truog; The Shfect of the Col¬ 
loidal Content on the Physical Properties of SoUs, by G. Bouyoucos; and 
Climatic Agencies in Relation to Soil Colloids, by R. M. Salter. Thorough dis¬ 
cussion followed most of the topics presented in this group. 

The symposium on nitrogen fixation was led by K. F. Kellerman, and em¬ 
braced the following papers; Chemical Nitrogen Fixation, by F. G. Cottrell; 
Bacterial Nitrogen Fixation, by F. I..dhnis; Nitrogen Fixation Under Field 
Conditions, by J. G. Llpman; Soil Inoculation with Azotobacter, by P. B. 
Brown; and Recent Results of Inoculation, Especially with Garden Peas for 
Canning, by A. L. Whiting. 

A symposium in the field crops section, dealing with the legume problem 
and led by H. R. Sumner, was so arranged as to be of particular Interest to 
extension specialists. It was opened by a paper on The Economics of In¬ 
creased Legume Production, by R. A. Oakley. The Utilization of Legumes In 
the Rotation was described with reference to conditions in the East, by J. H. 
Bakron; in the Middle West, by R. Kenney; in the Northern Great Plains, by 
A. 1. Ogaard; and in the South, by M. J. Funchess. Other papers in this group 
were presented by E. B. Barnes on The Function of Annual Legumes; H. D. 
Hughes on The Future of Sweet Clover in the Com Belt; O. S. Fhdier on The 
Relation of the Legume Project to Other Extension Projects in the Extension 
Program; and by P. F. Schowengerdt and C. E. Carter on A State Wide 
Campaign for More Legumes. 

A i^ant physiology and agronomic science symposium, led by W. L. Burlison, 
embraced papers on Why Agronomy Needs Research in Plant Physiology, by 
0. R* Ball; The Desirability of a Knowledge of the Storage and UtlUxation of 
Organic Reserves in Crop Production, by B. JT. Kraus; The Relation of Ptant 
PhyMblogy and Chemistry to the Study of Disease Resistance in Plants, by 
J, G. Dickson; What Contributions of Plant Physiology Will Host Benefit the 
Agronomist, by C. F* Hottes; Points of Agronomic Interest in the Physiology 
of Germination, by W. Crocker; Soil Moisture in Relation to the Growth of 
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Ofop FlaoH by H, L. Sbantz; and Hydrogen-Ion CSoncentraUon of the Soil 
Moietnre with Reference to Plant Growth, by L. itondson. 

The nenal reports were received from the editor, the f«(apetftrf*l9eaiii^^ 
the advisory committee on agronomy to the National B e ee ar ch ConncU and 
from the Joint committee with phytopathdogifits on terminology of iOngl, and 
the commltteeo on terminology, varietal standardisation, standardliation of 
field experiments, intercollegiate crop contests, and teaching of field crops. 
The ccmstitation was amended to provide for fonr classes of membership, 
regular, associate, honorary, and fellows.^ The American Association of Soil 
Survey Workers and Western Canadian ^ciety of Agronomy were invited to 
affiliate with the society. 

Officers were elected as follows: President, C. W. Warhnrton; vioe presi¬ 
dents, A. Q. McCall, W. h. Bnrlison, M. J. Fnnchess, and E. F. Gaines; mem¬ 
bers of the advisory committee of the National Research Council, C. V. Piper 
and R. A. Oakley; and representatives with the American Association for 
the Advancement of Science, L. B. Call and E. Truog. 

Association of Land-Grant Colleges.—The thirty-eighth annual convention 
of this association was held at Washington, D. C., November 12-14, 1224. 
The complete list of general officers elected is as follows: President A. F. 
Woods of Maryland, vice-president H. A. Morgan of Tennessee, sed^tary- 
treasurer J. L. Hills of Vermont, and members of the executive committee, 
the president ex officio (chairman), W. B. Blzzcll of ^'exas, IL D. Hctsel of 
New Hampshire, J. G. Lipman of New Jersey, F. B.^^Mumford of Missouri, 
and R. A. Pearson of Iowa. ^ 

For the various sections the officers are as follows: Agriculture, F. W. 
Peck of Minnesota, chairman; D. T. Gray of Arkansas, viee'Chalrman; and 
B. 0. Johnson of Washington, secretary; engineering, B. A. Hitchcock of Ohio, 
chairm^ and R. A. Seatcm of Kansas, secretary; and home economics, Edith 
P* Chace of Pennsylvania, chairman, and ^iargaret M. Justin of Knsas, secre¬ 
tary. In the three subdivisions of the section on agriculture, E. M. Freeman 
of Minnesota and 0. H. Winkler of Texas were chosen chairman and secre¬ 
tary, respectively, for that of resident teaching; H. W. Mumford of lUiiiols 
and D. T. Gray of Arkansas for experiment station work (with E. W. Alien 
as recording secretary); and H. J. 0. Umberger of Kansas and I. O. Schanb 
of North Carolina for extension work. 

In the standing committees, C. T. Dowell of Oklahoma and Abby L. Marlatt 
of Wisconsin succeeded T. D. Boyd of Lon^ana and NelUe Crooks of Tennes¬ 
see on the committee on instruction in agrlcnlture, home economics, and 
medhanic arts. In the committee on college organisation and policy, Martha 
Van Rcnsseiaer of New York replaced Louise Stanley of this Departineii|« for 
one year, and B. a Elliott of Indiana succeeded R. D. Hetsel of New Hamp- 
shire for three years. J. T. Jardlne of Oregon was appointed to the oom- 
adttee on expedment station organiaattoB and poBey, and F. W. Pedk of 
Minnesota and J. P. Campbell of Georgia to the committee on extension or- 
ganixatioii and policy sncceeding, rcspectlvdy, B. Youngblood of Texas, B. H. 
Crocheron of California, and T. B. Symons of Maryland. O. C. Little was 
succeeded on the committee on military organisation and policy A. G. 
Crane of Wyohiing, and A. Marston of Iowa on the committee on engiaewlfig 
axperlment stations by 0. E. Jones of Wsst Virginia. S. B. Haskell of Msssa- 
dntsetts replaced 0. B. Lyman of West Virginia on the Joint committee 
on publication of research. Th» remaining committee aMpabers whose terms 
had aspired were reappoiotied. 
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AOEICULTirEAL CHEMI8TEY—AGBOTECHNY. 

Handbook of biological methods.—Chemical methods.—General 
analytical methods, edited by E. ABDERHArj)EN (Ilandhuch der Biologischen 
Arbeitsmcthoden. Alt. /, Chemische Methoden, Toil ITIy Allgemeine Analy- 
tische Methoden. Berlin: Urban d Schwarzenberg, 1921, pt. 5, Nos. 1, pp. l-Sti, 
figs, ne; 2, pp, 225^08, ftgs. 81; 3, pp. 509^^8, fig». 28; 4, Pp, SSl-SH, ph. 2, flg$. 
22; 5, pp. 8Ji5--9Sl+XXV, figs. 21 ).—This handbook consists of the following 
sections: The Most Important Stolchlomctrical Calculations, by J. Blehrlnger; 
Methods of Microchemlsfry, by P. Emlch; Microelementary Analysis According 
to Fritz Pregl (Detemilnation of C, H, N, Cl, Br, I, S, P, As, and metals), by 
H. Lleb; Half-mlcroelementary Analysis, by J. V. Dubsky; Nitrogen Determina¬ 
tion by the KJeldahl Method (Macro and Micro Methods), by A. Fodor; Or¬ 
ganic Elementary Analysis, by H. Simonls: Simplified Elementary Analysis, by 
M, Dennstedt; Method for the Determination of Nitrate and Nitrite Nitrogen, 
by A. Oelsner; Methoxyl and Methyllmld' Determination, by J. Herzlg; Mi- 
cromethoxyl Methyllmld Determination, by H. Lleb; Gravimetric Mlcromethoxyl 
Determination, by F. Wohack; Qualitative and Quantitative Determination 
of the Acetyl Groups, by H. Simonls; Gravimetric Analysis, by J. Blehrlnger; 
Ash Analysis, by G. lA)Ckemann; The Most Important Electrochemical Methods, 
by K. Arndt; Quantitative Determination of Precipitates by the Microvolumetrlc 
Method, by H. J. Hamburger; Microelectroljd^ic Determination of Copper, by H. 
Lleb; Work with the Macrobalance, by K. Scheel; Work with the Automatic 
Registering Balances for Gain and Loss In Weight, by E. Abderhalden; A. 
Gravimetric Method for the Determination of Small Amounts of Phosphorus, by 
G. Embden; and A Supplement to the Article “ Methoxyl and Methyllmld De¬ 
termination,” by J. Herzlg. 

Handbook of biological methods.—I, Chemical methods.—V, Carbo¬ 
hydrates, edited by B. Abderhalden {Handbuch dcr Biologischen Arheits- 
methoden. Aht. /, Chemische Methoden. Teil 7 , Kohlenhydrate. Berlin: 
Urban d Bchwarzenberg, 1922, pt. 5, Nos. f, pp. l-^iOO, figs. 12; 2, pp. 401-184; 
S, pp. 785-1101+XXIV). —^This handbook, by G. Zempien, deals chiefly wdth 
general and special methods for the qualitative detection and quantitative de¬ 
termination of carbohydrates from synthesis and analysis. A final chaper on 
glucuronic acids and their derivatives Is contributed by P. P. Nord. 

Handbook of biological methods.—I, Chemical methods.—^VIT, Protein 
decomposition products and related compounds, edited by E, Abderhalden 
(Handbuch der Biologischen Arbeitsmcthoden. Abt. /, Chemische Methoden. 
TM VH, Bisoeiszabbaiiproduktp und Vermndte Verbmdungen. Berlin: Urban 
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rf Sdhwarzenberg, pt 7, Nos. 7, pp. figs. IS; pp. S^-778, llgs. 6; 

192S, pt 7, No. Sf pp. 779-95i+XX, fig. 1). —^The subjects and authors Included 
in this number of the series of handbooks on chemical methods are as follows: 
General Technique and Isolation of Monamlno Acids, by B. Abderhalden; 
Special Methods for the Detection of the Individual Amino Acids, by A. Well; 
The Analysis of Proteins Through the Determination of the Oharacterlstle 
Chemical Groups of the Various Amino Acids, by D. D. Van Slyke; Isolation 
of the Amino Acids Asparagln and Glutamlnlc Add from Plants, by B. Winter- 
stein; Detection, Determination, and Synthesis of the Monamlno Acids, by 

A. Fodor; Methods for the Biological Splitting of Bacemlc Amino Adds by 
Living Organisms, by F. Ehrlich; Isolation, Determination, and Detection of 
Hlstidln, Lysln, and Arglnln (Omlthln and Guanldln) and Synthesis and 
Analysis of the Hexone Bases, by H. Steudel; Formol Titration, by H. Jessen- 
Hansen; The Volumetric Determination of Primary Aliphatic Amino Nitrogen 
and Its Application to Physiological-Chemical Processes, by D. D, Van Slyke; 
The Alkalimetric Determination of Amino Acids and Polypeptids, by R. WtU- 
stktter; Biogenous Amins (Ptomains, Extractives, and Urinary Bases), by 
M. Guggenheim; Detection, Preparation, and Determination of Methylated 
Amino Adds and Betalns in Animal and Plant Tissues, by G. Trier; Prepara¬ 
tion of Some Biochemically Active Substances from Molasses and Molasses 
Spent Liquor, by F. Ehrlich; Biologically Active Amino Acids Not Present in 
Proteins, by E. B. H. Waser; Biochemically Active Substances Isolated from 
Tryptophan, by A. Ellinger; Isolation of Peptones and of Kyrin, by R. Zlm- 
mermann; Isolation of Polypeptids and Their Decomposition Products from 
Proteins and Methods for the Synthesis of Polypeptids, by B. «Abderhaiden; 
Creatin and Creatinin, by O. Riesser; Preparation of a Cystein- and Glutamlnlc 
Add-Containing Compound from Yeast and Organs According to F. G. Hopkins, 
by B. Wertheimer; and The Detection, Determination, and Synthesis of 
l-Oxyprolin, by A. Fodor, 

Handbook of biological methods.—Chemical methods.—^VllI, Albu¬ 
minous substances (proteids and proteins), edited by E. Abdebhaldxn 
{Handbuch der Biologisohen Arbeitsmethoden. Abi. /, Chemiscfie Methodcn, 
Toil VIII, Eiweiszstoffe (Proteide und Proteine). Berlin: Urban d Schwarzen- 
berg, 1920, pt. 8, No. 1, pp. 1-184; 1921, pt. 8, Nos. 2, pp. 185-S50, figs. 6; S, 
pp. 361-670, figs. 7; 1922, pt. 8, No. 4, PP* 677-SOO+XXVI, figs. 22).--The 
subjects and authors of the various sections of this handbook are as follows: 
Nucleoproteids, by F. Samuely, revised by H. Steudel; Preparation and Detec¬ 
tion of the Nucleic Adds, Complete Analysis of Nucleic Acids, and Detection 
and Preparation of Their Components, Analyses of the Nucleic Acids, and 
Partial Analysis and Isolation of Their Constituents, by Thannhauser; Isola¬ 
tion of Purin Bases and Alloxuric Bodies from Plants, by B. Winterstein; 
Nucleic Adds, Nucleosids, and Simple Nucleotids, by Thannhauser; Prepara¬ 
tion of Blood Pigments, by F. N. Schulz; Iron-Containing Components of the 
Blood Pigments, Their Detection and Derivatives, Studies on Porphyrin^ The 
Analysis of Hematln and Porphyrin, and the Synthesis of Their Cleavage 
Products, Synthetic Polynudear Pyrrol Derivatives and the Constitution of 
Hemin, and Bile Pigments and Cleavage Products of Bilirubin, by W, Ktister; 
Detection and Determination of Porphyrin in Blood Serum, Liver, Kidneys, 
and Other Organs and In Bones, and the Formation, Occurrence, and Deter¬ 
mination of Blood Serum, by O. Schumm; Preparation of Plant Proteins, by 
T. B. Osborne and E. Strauss; Preparation of Animal Proteins, Indudlng 
Crystallized Proteins, by F. N. Schulz; True Protein^ by F. Samudy and 

B. Strauss; Protelnolds, by B. Strauss; Histones and Protamlns, by H. Steudd; 
Work with Organic Proteins, by J. Pohl; The Prq;»aration and Investigation 
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of a W^-Deflned Protein, bj H. Jeasen-Hanaen; Transformation Prodncta of 
Proteins, bj E. Strauss; Methods for the Bemoyal of Proteins from Protein- 
Oontalning Fluids, by P. Bona, completed by E. Strauss; and Animal Pig¬ 
ments and Colors, by F. Samuely, revised by B. Strauss. 

Handbook of biological methods.—Chemical methods.— IX^ Special 
chemical methods, edited by E. Aboebbalden (Eandbuch der Biologiiohen 
ArheitsmetMdm. Ahi. /, Chemische Methoden, Teil IZ, Bpezielle Ohsmiiohe 
Methoden, Berlin: Urban d Schimrzenberg, 1920, pU 9, pp. XF4-656, /Ips. 
IS ),—In this handbook, the section on The Detection of Alkaloids is contributed 
by y. Qrafe and that on the Structure, Analysis, and Synthesis of Alkaloids by 
J. Schmidt. 

The physico-chemical properties of strong and weak floors.—^VII, The 
physical state of the gluten as Inflnencing the loaf volume, P. F. Shabp, 
R. A. Goetneb, and A. H. Johnson (Jour, JPhps, Chem., 27 (192S), No, 9, 
pp, 942 - 947 ),—In this continuation of the investigation previously noted (B. 
8. li., 50, p. 503), two series of baking tests are reported which afford further 
proof that flour strength is dependent upon the quality or the colloidal proper¬ 
ties of the glutenln. 

In the first series, doughs made of patent flour of known quality were 
brought to H-ion concentrations of pH 3 and pH 11 and kept at these concen¬ 
trations for 30 minutes, after which they were brought back to the original 
H-lon concentration. The other ingredients were then added and the dough 
baked and compared w4h control loaves prepared from the same flour without 
alteration of the H-ion concentration. The prepared doughs were short and 
broke like putty when pulled, and the bread baked from them was of coarse 
texture and did not brown In the oven. 

In the second series, doughs were prepared with 70 per cent, and in two 
cases 05 per cent, ethyl alcohoL The alcohol was then evaporated from the 
dough by a current of air from an electric fan and the resulting material used 
in baking tests. In this experiment patent, durum, and rye flour were com¬ 
pared. The doughs made from the first two flours were hard to handle and 
broke In the kneading process. No difference could be detected in the case 
of rye flour between the control and alcohol-treated samples. The texture of 
the bread prepared from the alcohol-treated patent and durum flours was so 
poor that the baker was unable to give the loaves a numerical score. 

Viscosity as a measure of hydration capacity of wheat flour and its 
relation to baking strength, P. F. Shabp and R. A. Qobtneb (Minnesota 8ta, 
Tech, Bui, 19 (1922), pp, S-119, figs, 14 )*—^This publication contains an exten¬ 
sive historical review of the more important factors which have been investi¬ 
gated as having a possible effect upon flour strength, followed by a detailed 
report of the authors* investigations on the subject which have been noted 
from other sources (see above). A list of over 250 references to the literature 
is appended. 

MHUng and baking qualities of wheat (Nebraska 8ta, Rpt, [19222, PP* 25, 
26 ),—In analyses of 9 or 10 samples of wheat showing widely different baking 
qualities, no correlation could be discovered between baking qualities and 
chemical properties, with the exception that higher baking qualities were ai>- 
parently associated with higher percentages of water-soluble ash. A detailed 
study of the relation of the baking qualities of wheat flours to the viscosities 
of their acidified suspensions in water has led to the conclusion that for 
Nebraska wheats such relationship exists only within limited groups of 
samples grown under similar environmental conditions. A high baking quality 
was not always found to be associated with high viscosity in the acidified flour 
and water suspension. 
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[Baking tests with Indiana wheat flour] {Indiana 8ta» Rpt. 192S, pp. S2, 
S 4 t —It Is reported that flour made from wheat grown In various sections 

of Indiana has proved excellent for cake, light rolls, quick or hot breads, 
and pastry. In most cases less liquid is required for Indiana flour than for 
flour produced from harder varieties of wheat. Indiana wheat flour is thought 
to compare favorably in nutritive value with flour of the same grade produced 
from other wheats. 

The theory of practical bread and flour manufacture, A. Fobnet {Die 
Theorie der Praktiachen BroU und Mehlbereitung, Berlin: F, A. Gunther d 
Son, 192S, 2- ed., rev. and enl, pp. 240, pi. 1, figs. 68). —^Thls is a manqal on the 
chemistry of flour milling and baking. An ingenious table is appended, show¬ 
ing schematically the chemical changes taking place in the metabolism of car¬ 
bohydrates, fats, and sugar and in the nutrition of yeast in bread dough. 

Chemical investigation of the gmylases and related enzymes, H. 0. Sheb- 
MAN {Carnegie Inat. Waah. Yearbook 22 {1923), pp. 296-298). —^The work out¬ 
lined in this progress report (B. S. R., 48, p. 804) has been noted from the 
complete rex>orts of the various phases of the investigation (B. S. R., 50, p. 
611). The work to date points consistently to the protein nature of enzyms. 

[The effect on cotton seed of sterilizing against the pink bollworm], 

A. P. Kerb et al. {Louiaiana Stas. Rpt. 1923, p. 32). —Determinations of the 
free fatty acid content of cotton seed from the same ginning, both before and 
after sterilization, do not indicate that the free fatty acids are increased by 
the amotmt of heat required by the regulations for sterilizing cotton seed to 
kill the pink bollworm. 

Testing decolorizing carbons, J. E. Teeple and P. Mahler {Indua. and 
Engin. Chem., 16 {1924), No. 5, pp. 498-500, figa. 6). —^The author discusses the 
theoretical basis of the decolorizing action of carbons, and presents the results 
of experimental work on testing the decolorizing action by following with a 
Hess-Ives tint photometer the changes in any particular color unit, red, green, 
or blue violet, due to adsorption. Since the purpose of using decolorizing car¬ 
bons is in general to remove the blue violet color unit, it is considered advis¬ 
able in most cases to work solely with the blue violet screen. 

A simple model of a microelectrode for H-ion concentration determina^ 
tions [trans. title], O. Lehmann {Biochem Ztachr., 139 {1923), No. 1-3, 
pp. 213-215, fig. 1). —^An apparatus for electrometric H-ion concentration de¬ 
terminations requiring only 1 drop of the solution to be tested Is described aud 
illustrated. 

A drop of the liquid Is placed on a tiny watch crystal mounted within a section 
of glass tubing 3 cc. long and 1.3 cm. in diameter. The connection with the 
calomel agar siphon is at the top and with the hydrogen apparatus at the 
bottom of this receptacle. The platinum electrode with mercury seal and the 
capillary end of the calomel tube touch the drop of solution, which has been 
sufficiently diluted with water. With the use of suitable buffers the method 
is said to check with the Michaelis macroelectrode to within 0,03 pH. 

Beterminatioii of nitrogen in nonhomogeneons products [trans. title], 

B. Roitsseaux {Ann. Falaif., 17 {1924), Ro. 184-185, pp. 03).-—Attention is 

called to errors likely to arise in the determination of nitrogen in samples 
which can not be made sufficiently homogeneous. As a method of avoiding 
these errors, it is suggested that the sample be separated into two or three 
fractions by sifting and the determination conducted separately on eadi frac¬ 
tion, or that the whole sample be given a preliminary treatment with from 
10 to 16 gm. of sulphuric add. 

A new colorimetric micromethod for the determination of phosphoric 
add [tiana. title], Y. TiauDA (Biaokem. Ztedhr^ (imh JTa l-d, pp. 
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4S0), —^The method described depends upon the precipitation oi the pho^horlc 
acid with a molybdenum strychnin solution, the solution of the precipitate In 
sodium carbonate, and the reaction between the dissolved phosphate and 
phenylhydrazin hydrochlorid, with the formation of a wine-red color which 
can be compared quantitatively with suitable standards in a Duboscq colori¬ 
meter. The method, as described, Is said to be suitable for concentrations of 
PiOi of between 0.06 and 0.3 mg. and to have an experimental error of only 
about 0.5 per cent. 

A method for the accurate determination of carbonic acid present as 
carbonate in soils, P. B. Sanyal {Agr. Research Inst., Pusa, Bui. 151 {192S), 
pp, 8f figs. 3), —^The method consists of decomposing the carbonates of the soil 
samples at ordinary temperature with excess dilute hydrochloric acid and con¬ 
stant stirring and the removal of the liberated carbon dioxid by a stream of 
hydrogen generated by the addition to the reacting mixture of aluminum 
and a few drops of copper sulphate solution. The apparatus for the deter¬ 
mination, which contains an ingenious mercury-sealed stirring arrangement, 
is described and illustrated. 

Investigations on the electrometrical methods of determining reactions 
of soils [trans. title], H. R. Christensen and S. T. Jensen {Tidsskr. Planteavl, 
29 {1923), No. 5, pp. 783-816, figs. 4). —comparison of hydrogen and quin- 
hydrone electrodes for determining the H-ion concentration of soils showed 
the latter to be in most eases as satisfactory as the former. An exception to 
this was a series of soite from a coffee plantation In Africa. The electrometric 
method was more reliable than the colorimetric, particularly in the case of 
neutral or alkaline reacting soils, which almost always gave too low results 
with the colorimetric method. This is thought to be due to the very slight 
buffer content of clear soil extracts. Suggestions are given for conducting the 
tests, and the results are reported of a comparison of Azotobacter develop¬ 
ment according to the Azotobacter test and the H-lon concentration as deter¬ 
mined electrometrieally with the quinhydrone electrode. These show that the 
optinum H-lon concentration for Azotobacter development is in the neighbor¬ 
hood of pH 6. 

Available nitrogen in fertilizers.—Need of a new method for its deter¬ 
mination, J. W. Kellogg {Indus, and Engin. Chem., 16 {1924), Ho. 4, pp. 371, 
372).-—Attention is called to the need of a new method of determining available 
nitrogen in fertilizers, the requisites of a satisfactory method are outlined and 
discussed, and a tentative method is recommended, the technique of which is 
given as follows: 

“A 1-gm, sample of fertilizer is weighed out and transferred to a No. 40, 
12.5-cm. Whatman filter paper and washed with distilled water (room temper¬ 
ature) until the filtrate amounts to 250 cc. The filter paper and residue are 
then transferred to a 300-cc. Pyrex beaker (tall form 76 by 114 mm.), 100 cc. 
of n/100 oxalic acid solution (room temperature) are added, and the whole 
is digested by heating to the boiling point and boiling continuously for 15 
minutes. (Total heating and boiling should require approximately one-half 
hour.) Immediately after digestion is completed 50 cc. of cold distilled water 
are added, and the solution is decanted, filtered, and washed with cold water 
through a No. 40, 12.5-cm. Whatman filter paper until the filtrate from wash¬ 
ings amounts to 250 cc. The filter paper and residue, which Includes the insolu¬ 
ble or inactive nitrogen, are then transferred without drying to a KJeldahl 
flask and the nitrogen determined (Gunning method preferred). The nitrogen 
thus obtained, deducted from the total nitrogen previously determined, is esti¬ 
mated as available nitrogen.*' 
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Data are reported on the results obtained with this method on a large num¬ 
ber of samples of fertilizers of various kinds and on corresponding results 
obtained by the alkaline permanganate method. 

The calculation of the fat content in the simpliiledi fat determination 
with a fixed amount of solvent [trans. title], J. Gbossfeld {Ztschr. Unterauoh, 
Nahr. «. OenmMmtl, 46 (192S), No. 6, pp. d5-7d).—The derivation is given of 
formulas to correct for differences in the cencentratlon and specific gravity of 
fats in the method of fat determination previously noted (E. S. K., 60, p. 614). 

Quantitative aspects of the Kreis test, U, Q. E. Holm and G. K. Gbeenbank 
{Indus, and Engin. Chem., 16 {1924)^ No. 6, p. 518 ).—In a further study of 
the Kreis test (E. S. R, 50, p. 713), it has been shown that, contrdry to the 
conclusion tentatively advanced in the previous paper, other unsaturated acids 
than oleic will give the reaction when they have absorbed oxygen. 

The three unsaturated acids tested were linolelc, linolenlc, and rlclnoleic. Of 
these the proportion of color produced by linolelc and linolenlc was less than 
that produced by oleic acid, but the color was of the same shade and was 
extracted in the hydrochloric acid layer. The tyi)c of color given by ricinolelc 
acid with the Kreis reagent was entirely different, the relative proportion of 
color was small, and the rate of oxygen absorption slow. Linolelc and riclno- 
leic acids gave faint tallowy odors and linolenlc acid no odor on oxidation. 
This is thought to confirm the previous conclusion tliat “ the olfactory sense 
gives no true criterion of how highly oxidized a fat or oil may be.” 

A new principle for the indirect determination carbon dioxid and the 
respiratory quotient with a differential spirometer [trans. title], E. Helm- 
REiCH and R Wagner {Biochem. Ztschr., 145 {1924), No. pp- 77-8i, flO-l)-— 
An apparatus on the same principle as that of Krogh for recording oxygen 
consumption automatically (E. S. R, 48, p. 859) has been devised for record¬ 
ing carbon dioxid consumption. The apparatus is described and illustrated. 

A method for estimating the retention of calcium and phosphorus in 
young growing rats, M. A. Boas {Biochem. Jour., 18 {1924), No. 2, pp. 4^5- 
482, figs. 8). —^A detailed description is given of the method employed by the 
author in determining calcium and phosphorus retention in young growing rats, 
and data are reported on its use in determining the rate of retention of these 
elements in normal rats. The curves plotted from the data resemble the 
curves of normal growth. 

On the estimation of organic phosphorus, E. J. Baumann {Jour. Biol. 
Ohem., 59 {1924), No. 8, pp. 661-814)* —^Evidence is presented that in the 
micromethod of Bloor (E. S. R., 40, p. 16) and in the method of Bell and 
Doisy (E. S. R., 44, p. 613) for determining phosphorus serious losses may 
occur in the wet ashing, due to the volatilization of phosphoric acid and the 
conversion of orthophosphoric to meta- and pyrophosphoric acids. Heating 
with from 20 to 30 per cent hydrogen peroxid and sulphuric acid was found 
to be a simple and efficient means of avoiding these errors. Procedures for 
the estimation of lipoid phosphorus of blood and tissues and of total or organic 
phosphorus embodying this method of oxidation are described. 

The Bloor alcohol-ether extraction process is first used, followed by oxida¬ 
tion with sulphuric add and hydrogen peroxid. The phosphorus is finally 
estimated by the colorimetric method of Bell and Doisy. The method as de¬ 
scribed is applicable to the estimation of as small an amount as 0.02 mg. of 
phosphorus with an error of from 2 to 5 per cent, the greatest source of error 
being In the extraction processes. 

WftiMt gluten [trana title], J. Gebum and 0. Mbtzeb (Ztsohr. UvUersuoh. 
Nahr. u. GemssmtL, 46 {1928), No. 2, pp. 74-^).—In continuation of the 
study of wheat gluten with particular reference to the detection of mixtures 
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of rye and wheat flour (B. 8. R., 48, p. 311), gluten from wheat flour of 0 to 
20, 21 to 50, 50 to 70, and 70 to 85 per cent extraction, alone and in admixture 
with various amounts of rye flour, was analyzed for PsO» and Na. 

It was found that with increase in percentage extraction there was an in¬ 
crease in the PtO» content of the gluten and a decrease in the ratio P :N. In 
mixtures of wheat and rye flour, the amount of dried gluten was sometimes 
higher and sometimes lower than the results calculated on the basis of rye 
flour being an indifferent diluent. No differences were noted between rye of 
55 and 85 per cent extraction. It is considered that the proteins in rye play 
a part in gluten formation in rye-wheat mixtures. 

The investigatioii of sweet and sour milk [trans. title], J. Deost, M« 
Steffen, and B. Kollstede (ifilc/wo. Porsch., 1 (1923), No. I, pp. 2i-d2).—A 
detailed examination is reported of the reliability of various methods of 
testing for adulteration of milk, particularly watering, when the milk samples 
have soured through standing. 

Souring to the point of curdling was found to alter but little the specific 
gravity of the milk but to produce marked changes in the dry residue. The 
fat determination of milk neutralized with ammonia gave results comparable 
to those with sweet milk. The optical refraction of the calcium serum of 
strongly watered miU^ differed markedly from that of normal milk. The 
values for the dry residue of the calcium serum and the fat- and nitrogen-free 
dry residue varied proportionately with the optical refraction. These values 
are thought to be the piost satisfactory for distinguishing normal milk from 
abnormal. 

If the refraction values are low, the determination of chlorin is considered 
advisable in order to tell whether the milk is watered or only abnormal. A 
normal refraction for the chlorin content indicates abnormal milk but no 
adulteration. 

The freezing point determination is considered a valuable method for the 
detection of watering, particularly when only a small amount has been added, 
but it is thought to be inapplicable to sour milk. 

[Report of the Louisiana Stations] chemical research department, J. F. 
Bbewbteb {Louisiana Stas, Rpi. 192St pp. 10, 11 ).—^An examination of the 
coloring matter of sugar cane rind has demonstrated that all varieties contain 
chlorophyll, xanthophyll, and carotin and two potential coloring matters, 
saccharetin and tannin. Purple and other dark-colored varieties contain in 
addition another pigment which was formerly considered to be an anthocyan, 
but which in the opinion of the autlior belongs to some other group. 

In a study by the author and H. H. Dodds of the coloring matter formed by 
the action of alkali upon reducing sugars in cane juice, spectrophotometric 
examination of the color has shown it to be a nearly pure yellow. 

A process of sugar clarification is being studied in which the usual pro¬ 
cedure of sulfltation is reversed. The Juice is first clarified with lime and the 
clear Juice then lightly sulphured. It is stated that if the process is care¬ 
fully controlled as to H-ion concentration good white sugar and molasses are 
obtained with a much more complete elimination of impurities, a considerable 
reduction in the sulphur content of the molasses, and a decreased deposition 
of scale upon the heating surfaces. 

[Report of the Louisiana Stations] bacteriological research department, 
W. L. Owen (Louisiana Stas. Rpt. 192S, pp. i2-id).—In this progress report, 
in addition to studies which have been noted previously (B. 8. 49, pp. 613, 

614; 51, IK 13), and on page 809 in this issue, a brief report is given of a ^udy of 



808 


EXPEBIMSKT STATIOK EBOOBD. 


CVol. 51 


the action of several vegetable carbons in the removal of microorganisms ftom 
Juices and sirup. 

The efficiency of the various carbons In the removal of microorganisms did 
not appear to be correlated with the removal of organic impurities. The pre¬ 
dominant types were, however, altered and their rate of development re¬ 
tarded. This is thought to be due to changes in the type and amount of 
nutritive material removed. A study of the rate of development of micro¬ 
organisms in Juices stored at high and low temperatures failed to show any 
detectable changes in composition in three hours. Reported deterioration of 
Juice during milling is attributed to excessive degrees of infection. 

Chemistry and confectionery, S. Jordan (Indus, and Engin. them., 16 
(1924), No. 4, pp, SS6-SS9). —In this discussion of the relation of chemistry to 
candy manufacture the raw materials in most general use are listed, the more 
familiar types of confectionery are listed and their general manufacture out¬ 
lined, and the attendant chemical problems discussed briefly. 

Constructive chemistry in relation to confectionery manufacture, H. S. 
Pains (Indus, and Engin. Chem., 16 (1924), No. 5, pp. 613^17). —^Thls con¬ 
tribution from the Bureau of Chemistry, U. S. D. A., consists of a discussion of 
the chemical and physical theories of the processes involved in candy manu¬ 
facture, and an application of some of these principles to the manufacture of 
fondant with the use of the enzyn invertase. By varying the amount of in- 
vertase used, its action in hydrolyzing a portion of the sucrose, with resulting 
increase in solubility and softness, can be made to proceed at different rates, 
depending upon the type of candy and time to be considered. 

Three groups of fondant confections are considered. In the flirst group, 
consisting of cheap bulk goods prepared with a maximum proportion of corn 
sirup, the minimum proportion of invertase is used, an amount Just sufficient 
to cause the Inversion to occur slowly at such a rate as to compensate as 
nearly as possible for the effect of evaporation. Group two comprises medium 
and higher priced package goods, Including advertised brands which may be 
shipped and sold over considerable territory. For these a larger proportion 
of invertase is used to produce a rather soft center. Group three includes 
types of candy in which it is desired to produce complete liquefaction after 
manufacture. Other special uses of invertase in various types of candy other 
than fondant candy are discussed. 

Home canning, W. Y. Obuess and A. W. Christie (California Sta. Giro. 
276 (1924), pp. S7, figs. 11). —^This circular, which supersedes Circular 168 
(E. S. R., 36, p. 509), contains a discussion of the general principles of canning 
and of methods, materials, and equipment, followed by special directions for 
canning fruits, vegetables, and meats. These directions are also summarized 
in tabular form. A brief section on ptomain and botulinus poisoning empha¬ 
sizes the necessity of pressure sterilization for all vegetables except rhubarb 
and tomatoes. 

Drying prunes in Oregon, E. H. Wieqand (Oregon Sta. Bui. 205 (1924)* 
pp. 2-t6, figs. g^).^The data reported and tlie conclusions drawn in this 
publication are the result of a series of experiments carried out at the station 
in cooperation with R. Powers, of the Bureau of Chemistry, U. S. D. A., on 
the effect of various pretreatments, drying temperatures and humidities on the 
rate of drying and the quality of dried Italian prunes. The topics discussed 
Include sanitation in handling, growing and harvesting the fruit, preparing 
the fruit (grading, dipping, traying), drying, and processing and packing. 

The Importance is emphasized of the use of first quality freidi fruit and of 
sanitary conditions in the handling of the fruit before drying. Grading the 
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fruit before drying is considered in general inadvisable on account of danger 
of bruising. Lye dipping is considered unessential, although it Increases the 
drying rate if the humidity is high. If lye is used* the solution should not be 
over 1.5 per cent concentration and should be boiling hot. The prunes should 
be kept only a short time in the lye and should be washed thoroughly before 
drying. No metal trays have been found which give entirely satisfactory re¬ 
sults. The galvanized iron tray is in general use in Oregon. 

In drying, tlie type of drier is considered less essential than the proper con¬ 
ditions of temperature, humidity, and circulation. For Italian prunes these 
are given as temperature 150 to 165*" F., circulation 600 to 750 lineal feet per 
minute, and humidity 15 to 80 per cent. Specifications are given for a tunnel 
drier to meet these conditions. Processing with steam in a shaker processor 
is recommended as giving better results than the use of hot water and a drum 
type of processor. 

Vinegar fermentation and home production of cider vinegar, A. R. Lamb 
and E. Wilson (Iowa 8ta. Bui. 218, abridged ed. (1928), pp. 4). —^This is an 
abridged edition of Bulletin 218 (E. S. II., 50, p. 113). 

Furfural from corncobs.—IV, Economic aspect of furfural production, 
G. H. Mains and P. B. LaFoboe (Indue, and Engin. Chem., 16 (1924)^ No. 4, 
pp. 356-859, flg. 1). —^This paper concludes the series of reports on furfural 
production from corncobs (E. S. It., 60, p. 806), with a discussion of various 
factors of Importance in connection with the commercial utilization of the 
process developed. Thase include the possible market for furfural, plant loca¬ 
tion, size and equipment, i>ower and fuel requirements, and cost of production. 
The total estimated cost of production for a plant handling 50 tons of cobs a 
day is estimated at 6.15 cts. per pound of furfural produced. 

Alcohol from cane blackstraps.—^Effect of varying additions of acid, 
W. L. Owen and J. D. Bond (Indus, and Engin. Chem., 16 (1924), No. 4, 
pp. 387-392, flg. 1). —^The acid requirements (sulphuric) for Cuban and Louisi¬ 
ana blackstrap molasses for maximum yield of alcohol on fermentation with 
various yeasts have been determined at the Louisiana Sugar Experiment 
Station. 

The requirements were found to vary with the strain of yeast used as well 
as with the source of the molasses, the variation with respect to yeast being 
greater for the Louisiana than for the Cuban molasses. Insufficient amounts 
of acid were found to lower the yield of alcohol by all of the yeast cultures 
from both types of molasses. It is concluded that the acid requirement of any 
molasses for alcohol manufacture should be determined for each type of yeast 
used. 

Report on the fermentation industries for 1028, H. L. Hind (London: 
Soc. Chem. Indus, and Inst. Brewing, 1923, pp. 35). —This report consists of a 
brief review of recent literature on fermentation, followed by a progress 
report on various investigations conducted by the Institute of Brewing. 

UETEOBOLOGY. 

On a simple method of recording the total and partial intensities of 
solar radiation, L, Gobczyi^ski (U. 8. Mo. Weather Rev., 52 (1924), No. 6, 
pp. 299-301, pis. 2, flg. 1). —^A simple form of recording pyrheliometer obtained 
by combining a thermopile of the MoU type with a recording voltmeter of 
the Richard type is described, and tests of it are reported. The apparatus is 
stated to possess ** in high degree the desired qualiflcations, nam^y, quickness 
of action, great sensitivity, and absence of zero error. On the other hand, 
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the rugged construction of the thermopile, the simplicity of the whole instru* 
ment, and especially of the recording voltmeter, make the new pyrheliometser 
very easy for current use not only by the meterological observatories but also 
by less experienced observers at ordinary meteorological stations. The results 
already obtained in the desert regions of North Africa and in the plains of 
Europe, as well as comparisons Just made between this instrument and the 
Marvin and the Smithsonian pyrheUometers at Washington, D. 0., show its 
convenience and the practical adaptation of the measurements obtained with 
the new recording pyrheliometer in the different climates.** 

[The increasing attention which is being given to the relation of light to 
plant and animal growth and health gives special significance to studies 
such as these, having in view the simplification and extension of the exact 
measurement of light intensities.] 

The cotton plant in relation to temperature and rainfall, J. B. Kincsb 
{U. 8. Mo. Weather Rev., 52 (1924), No. 6, pp. 506, 507, figs. «).—This article 
reproduces and comments upon two graphs published by O. B. Williams in an 
Article previously noted (E. S. E., 50, p. 415). It is pointed out that **with 
respect to the United States the precipitation shown represents the amount 
occurring in the extreme western portion of the cotton-growing area (Abilene, 
Tex.), and this again does not well represent moisture conditions in much the 
greater portion of the American Ck>tton Belt In the central and eastern 
cotton-growing districts precipitation is much heavier, but at the same time 
the seasonal distribution holds very well. That i%v there is usually less 
rainfall during the picking season tlian during the period of active growth.** 

Monthly Weather Review, [May—June, 1924J (U. 8. Mo. Weather Rev., 52 
(1924), Nos. 5, pp. 240-298, pis. 11, figs. 11; 6, pp. 299-^56, pis. 15, figs. 5 ).—^In 
addition to detailed summaries of meteorologies, climatological, and seismo- 
loglcal data and weatlier conditions for May and June, 1924, and notes, ab¬ 
stracts, and reviews, these numbers contain the following contributions: 

No. 5. —^Ascensional Rate of Pilot Balloons (Ulus.), by W. 0. Haines; The 
Probability of Uertain Minimum Temperature in the Santa Clara VaUey, 
California, in Spring (Ulus,), by E. S. Nichols; Forest Fires and Storm 
Movement (Ulus.), by E. F. McCarthy; Lightning Fire LoeaeB (Ulus.), by 
R. N. Ck)vert; Tornado of June 22, 1923, at Fort Yates, N. Dak., by A. McQ. 
Beede; Tornado at Northfield, Minn., May 3, 1922 (iUus.), by U. G. PuraseU; 
Is the Accuracy of Precipitation Measurements Dependent upon the Area of 
the Receiver of the Gage? by F. Undbolm; Present Methods of Glacier 
Study in the Swiss Alps, by J. E. Church, Jr.; Wind Directions and Velocities, 
NashviUe, Tenn. (iUus.), by R. Nunn; Physiological Heat Regulation and the 
Problem of Humidity, by E. P. Lyon; The Unseasonable Weather of May, 
1924, by A. J. Henry; Destruction of an Aerial during a Thunderstorm, by 
I. F. Hand; and an obituary notice and appreciation of Clarence LeRoy 
Meisinger, 1895-1924, by W. J. Humphreys. 

No. 6. —On a Simple Method of Recording the Total and Partial Intensities 
of Solar Radiation (iUus.). by L. Gorezyfiski (see p. 809); Intercomparison of 
pyrheUometers, by H. H. Kimball; Investigations Relative to the Polar Front, 
by J. W. Sandstrdm; The So-called Monsoonal Winds of Texas, by A. J. 
Henry; The Cotton Plant in Relation to Temperature and Rainfall (Ulus.), 
by J. B. Kincer (see above); On the ProbabUity of Rain, by L. Besson, trana 
by B. M. Varney; Summary of Correlations Between Hawaiian Rflnfkll and 
Solar Phenomena, by J. B. Cox; The Lorain, Ohio, Tornado of June 28| 1924 
(IUus.!, by H. C. Hunter; The Southern Maryland Windstorm of June 1924, 
by B. F. DaSbleU; and Record Cloudburst Flood in Carter County, lOmSUt 
June 18,1824 (iUus.), by W. R. King . 
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Attention Is called to tbe fact that specific data on occurrence of hall re¬ 
ported by approximately 5,200 observers in the United States will hereafter 
be a regular and distinct feature of tbe Monthly Weather Review, 

Meteorological observations at the Massachusetts Agricultural Experi¬ 
ment Station, J. B. Ostkandee and H. H. Shepabd {Massachusetts 8ia. Met 
Buis, pp, 4 each ).—Summaries are given of observations at 

Amherst, Mass., on pressure, temperature, humidity, precipitation, wind, sun¬ 
shine, cloudiness, and casual phenomena during July and August, 1924. The 
data are briefly discussed In general notes on the weather of each month. 

[Weather conditions at Edgeley, Hettinger, Langdon, and Williston 
Substations, N. Dak,, 1021 and 1022], O. A, Thokpson, U. J. DowNinr, 
L. JoEQKNSON, and A. C. Kitenninq (North Dakota 8ta. Bui. 174 
pp. 76-78, 80, 82, 85, 8+, 90 ).—Observations on temperature and precipitation 
are briefly summarized, with special reference to crop growth at these sub¬ 
stations. The seasons of 1921 and 1922 were dry at Edgeley, resulting In short 
crops. The conditions were unfavorable at Hettinger In 1921 but good In 1922, 
resulting in the best crops since 1915. The season of 1921 was fair at Langdon 
«nd almost Ideal in 1922. The frost-free period wiis unusually long at Williston 
in both years. Tlie rainfall was above the normal but not well distributed 
in 1921. 

Weather observations, J. B, Thompson (Virgin Islnnds Sta. Rpt. 192S, 
pp. 5-7, flg. 1 ).—Observations on rainfall and evaporation at the Virgin Islands 
Station during 1923 summarized and compared with similar data for 
previous years. This was the fourth successive year of steadily Increasing 
drought. The total annual rainfall, 28.79 In., was the lowest In 70 years. 
Evaporation from a water surface amounted to 79.63 In. The excessive 
drought conditions were reflected in gi*eatly reduced crop yields. 

sons—FEETIUZEES. 

Different types of soil formation and the classification of the resulting 
soils, C. D. Glinka (Intematl. Rev. Sci. and Pract. Agr, [Kome], n. «cr., 2 
(1924), No. 1, pp. pis. 2 ).—In a contribution from the Agricultural 

Institute of Petrograd, Russia, the author attempts to classify Russian soils 
largely on the basis of the processes governing their formation. It Is pointed 
out that the parent rock has only a secondary Influence upon the process of 
soil formation, which depends In the first instance upon external factors, of 
which climatic conditions are the most Important. 

Strength and woaknesse.s of soils, C. B. Williams (North Carolina 8ta. 
Rpt. 1923y pp. 51-54 )•—A brief review is given of the fertility of North Carolina 
soils, Including data on average composition of tbe main soil types. These in¬ 
dicate that the predominant typical soils of the Coastal Plain and Piedmont 
regions of the State are much more poorly supplleil generally with nitrogen, 
phosphoric acid, and potash than are the typical cultivable mountain soils. 

Soil types of North Carolina found specially suited for growth of 
different crops, C. B. Williams (North Carolina Sta. Rpt. 1923^ pp. 46-55).— 
A list of crops best adapted for grow’th on some of the leading types of soil 
In North Carolina Is presented. 

Soil survey of Greenville County, South Carolina, W. I. Watkins st al. 
(U. 8, De^t Agr.y Adv. Sheets Field Oper. Bur. Soils, 1921, pp. ///+i89-2f2, 
fig. f, map i).—This survey deals with the soils of an area of 505,600 acres 
lyifi^ partly within the Piedmont Plateau and partly within the Appalachian 
MonnHiln region in jiorthwestern South Carolina. The topography of the 
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Piedmont Plateau portion varies from almost level to hilly, and of the moun¬ 
tainous portion from hilly to mountainous. Dminage is well established 
throughout the county. 

The soils are said to be prevailingly dehcient in organic matter. Including 
rough stony land, meadow, and rock outcrop, 17 soil types of 8 series are 
mapped, of which Cecil sandy clay loam and sandy loam cover 88.4 and 24.4 
per cent of the area, respectively. 

The soils of Rutherford County, C. A. Mooebs and H. H. Cobykll (Tennes¬ 
see Sta, Bui. ISO (1924) t PP* 1^7, pi. 1, figs. S). —^The results of a survey of the 
soils of Rutherford County made by the station in cooperation with the Ten¬ 
nessee State Geological Survey are reported, together with the results of 
chemical analyses of samples of the prevailing soil types and of field experi¬ 
ments to determine fertility requirements and crop adaptations. 

The results are taken to Indicate that the soils of the county are naturally 
fertile, but are somewhat deficient in phosphoric acid and lime. Apparently 
potash is of subordinate importance in the management of these soils. Fer¬ 
tilizer formulas and recommmendatlons for fertility practices are included. 

Soil survey of Walworth County, Wisconsin, W. J. Geib et aju (C7. fif. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1920, pp. IV-\-lS81-14S0, pis. 2, 
fig. 1, map 1). —^This survey, made in cooperation with the Wisconsin Geological 
and Natural History Survey and the University of Wisconsin, deals with the 
soils of an area of 358,400 acres in southeastern Wisconsin. The most Im¬ 
portant topographic feature within the county is the terminal moraine of the 
Lake Michigan and Green Bay glaciers. Within this ^morainic belt the topo¬ 
graphy ranges from rolling to extremely rough and broken. Outside of the 
belt the topography ranges from level to gently rolling. Branches of vari¬ 
ous streams are said to form drainage outlets for practically all parts of the 
county. 

The soils are derived chiefly from glacial drift, some of which has been worked 
and redeposited by the action of water. Including peat, 28 soil types of 14 
series are mapped, of which the Bellefontalne and Miami silt loams cover 21.4 
and 12.2 per cent of the area, respectively. 

Field measurement of soil moisture, F. Habdy (Trop. Agr. [Trinidad'\, 1 
(1924), jVo. 7, pp. 98-100, fig 1). —^An account is given of the use of the so-called 
soil i)Oint method in a physiological study of soil moisture. It is pointed out 
that this method offers a means of studying such problems as the effect of 
different kinds of mulches in soil moisture conservation, the effect of various 
manurial treatments on the water relations of soils, and the differences that 
various crops exhibit as regards their water requirements at different stages of 
growth and the response which the soil shows to these demanda 

Some trends in soil microbiology, A. G. Loghhead (Sci. Agr., 4 (1924) f 
No. 10, pp. S08-S1S). —^In a contribution from the Central Experimental Farm, 
Ottawa, a brief review is given of some of the trends in research in soil micro¬ 
biology. Attention is drawn to the fact that while other branches of micro¬ 
biology have been developed to a practical point, the direct application of soil 
bacteriology to farming methods Is as yet extremely limited. 

A bibliography of 48 references bearing on the subject is appended. 

[Soil bacteriological studies at the Idaho Station] (Idaho Sta. Bui. ISS 
(1924)f p- 10). —^It is stated that various tree products exhibit a notable 
toxicity toward ammonlflcation, nitrification, and nitrogen fixation in Idaho 
soils. Soils collected from timber areas do not contain the nitrogen-fixing 
organism, but will support it when inoculated. 
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Studies of the effect of alkali salts on ammonificatlon and nitrogen in crop 
yield are said to have Indicated a decreasing toxicity as the salts remain in 
contact with the soiL 

Investigatioiis on the ammonia and nitrate contents of soil [trans. title], 
B. Haselhoff and P. Haun (Landw. Vera, 8ta,, 102 (1924), No, 1-2, pp, 90- 
lOS ).—Studies on the influence of cropping and different fertility treatments, 
including fallowing, grUten and stable manuring, and mineral fertilization, on 
the ammonia and nitrate contents of soil are reported. 

The results showed that while there were marked variations in the con¬ 
tents of total nitrogen as well as in ammonia and nitrate during the experi¬ 
ments, there were no uniformly occurring differences in this respect between 
fallowed and cropped soils. Different crops exhibited varying requirements 
for nitrogen and assimilated it differently. 

The most ammonia and nitrate were found in the upper strata of both fal¬ 
lowed and cropped soils. The most ammonia was found in the fallowed soil 
and the most nitrate in cropped soil. 

Time of year had a lesser influence on the ammonia content than on the 
nitrate content, especially in cropped soil. In general, the nitrates decreased 
during the fall and winter and increased during the spring and summer until 
harvest time, after which they almost disappeared. Such general variations 
did not occur in tiie ammonia content. Decreases In ammonia frequently 
followed Increases in nitrates, although there was no regularity in such 
occurrences. The ammjnia content of soil was, however, generally least at 
harvest time. 

Fallowing, stable manuring, and green manuring had a marked influence upon 
nitrification in soil. In soils planted to potatoes and oats, nitrification was not 
essentially different where the soils were untreated from that in soils receiv¬ 
ing stable manure, green manure, or fallow treatment. 

Green manuring with clover and peas had a more favorable influence upon 
nitrification than stable manuring. 

In genera] the total nitrogen content as well as the ammonia and nitrates 
of the soil decreased with the depth, and this was true whether root crops or 
grain crops were grown. 

Studies on the nitrogen supply of cultivated soil [trans. title], B. Habel- 
HOFF (Landw, Vers, Sta., 102 (1924), No. 1~2, pp, 73-89 ).—Studies conducted 
for nine years on the influence of fallowing, of green manuring with red 
clover, peas, and serradella, and of fertilization with stable manure on the 
nitrogen content of loam soil are reported. 

The results showed that during the first year after fallow the nitrogen yield 
was greater from all plats whether or not organic fertilization was prac¬ 
ticed. This was true with either fall or spring fallow. However, this differ¬ 
ence disappeared in the second year. This is taken to indicate that no in¬ 
creased amount of available nitrogen existed in the fallow soils, but that it 
was merely indicated by a higher nitrogen content of the harvested plants. 

The nitrogen losses were greater from soil receiving organic fertilization 
than from unfertilized soils, the greatest loss following fertilization with 
stable manure, especially in the earlier experimental periods. 

There was a smaller utilization of nitrogen by crops from soils which had 
been fallowed except where stable manure was used. 

The best utilization of the nitrogen from the green manure crops was from 
the peas and the poorest from the serradella. On soils receiving no organic 
nitrogen fertilizatian, the total crop yield, as well as the nitrogen utilization, 
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was greater where no fallowing was practiced. A comparison of the nitro¬ 
gen decrease In the soil when cropped with the amount of nitrogen in the 
harvested crop showed that the former is relatively less after fallowing than 
in unfallowed soil. This is taken to indicate that fixation of air nitrogen is 
an important consideration in fallowed soils. 

Lime requirement of soil from the plant physiological standpoint [trans. 
title], O. Aebhknius (Ztschr. Pflanzenem&hr, u, DUnffung, S (1924), No. S, 
WUb,, pp, 129--1S1, figs. 2). —^Thls is a summary of work by the author and 
others on the subject indicating that methods are available for determining 
soil reaction, for estimating the necessary quantity of lime to change the soil 
reaction to a certain degree, and for determining the quantity of lime which 
occurs in the soil solution absolutely and relatively. 

These methods Include the colorimetric determination of reaction, the de¬ 
termination of the buffer action of soil, and the leaching method for investi¬ 
gating the composition of soil solutions. 

The content of carbon dioxid in soil air [trans. title], E. HASKLHomr and 
O. Liehb (LandAJO, Vers. Sta., 102 (1924), No. 1-2, pp. 60-72). —Studies are 
reported which showed that the rapidity of the decomposition of organic mat¬ 
ter in soil depends upon the stage and condition of development of the plants. 
It proceeds more rapidly the younger and more tender the plant material. 
The carbon dioxid content of the soil air after stable manure fertilization 
was found to be not essentially different from that after green manuring, and 
any initial differences are soon equalized. ^ 

The carbon dioxid content of the air in the deeper layers of soil was found 
to be greater than in the surface layers. No uniform relation^ were estab¬ 
lished between the greater carbon dioxid content of the air of the deeper lay¬ 
ers and rainfall and the soil temperature. 

[Soil fertility studies at the Indiana Station] (Indiana 8ta. Rpt. 1926, 
pp. 46-61, figs. 2). —^The results of general soil fertility experiments are briefly 
summarized. 

[Fertilizer and soil acidity studies at the Indiana Station] (Indiana Sta. 
Rpt. 1926, p. 54)- —Pot tests with various crops showed that rock phosphate of 
various degrees of fineness produced crop increases equal to 49 per cent of 
those produced by acid phosphate. The addition of sulphur to the ordinary 
rock phosphate reduced the availability from 49 to 47 per cent, while the 
addition of calcium carbonate reduced it -to 8 per cent. 

Studies of limed field plats showed that all forms of lime tend to sink 
slowly into the soil and gradually reduce the acidity of the subsoil. 

[Soil fertility studies at the Nebraska Station] (Nebraska Sta. Rpt. 
[1926), pp. 17-19). —General soil fertility experiments conducted at the station 
farm are said to have shown that applications of manure have given small 
but consistent yields on all crops. The largest increase of wheat and oats 
resulted from the heaviest application of manure and in the year following its 
application. With com, the largest increase occurred the second year after 
application. Applications of phosphorus failed to give a consistent increased 
yield of oats and wheat. The effect of applications of nitrogen on oats and 
wheat has been seasonal, a small increase being obtained in seasons unfavor¬ 
able for the development of soil nitrates. No commercial fertilizer has given 
consistent increases in the yields of com or alfalfa. 

Studies of the influence of moisture, temperature, aeration, and organic 
matter on the rate of nitrate accumulation in Nebraska soils are said to have 
shown that the rate of nitrate accumulation under temperature conditions that 
may obtain from late fall to May 16 is not sufllciently high to meet the needs 
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of wheat or oats, bnt that the rate at which nitrate accumulates at summer 
temperature is sufficiently high to meet the demands of the corn plant. The 
limited moisture conditions that obtain during the large part of the seed bed 
preparation season for wheat are said to also seriously reduce nitrate accumu¬ 
lation. It was found that aeration is probably not a serious factor In nitrifica¬ 
tion under Nebraska conditions. The most important finding has been the very 
low rate of nitrate accumulation In soils which have been depleted of their 
organic matter. 

Studies of the extent of acid soils in Nebraska, including an examination 
of more than 550 samples of soil collected from more than 160 areas, are said 
to have shown that acid soils are more widely distributed through Nebraska 
than has been commonly thought. The Drift Hill region in southeastern Ne¬ 
braska is the most acid. The Shelby and Carrington loam types in Johnson, 
Pawnee, and Gage Counties are the most seriously acid soils in the State. The 
Loess Hills soils are slightly to medium acid, depending upon the extent to 
which erosion has laid bare the calcareous subsoil. The Loess Plains soils 
are said to become less acid, and the calcareous horizon comes closer to the 
surface as the rainfall decreases westward across the State. The acidity found 
in Nebraska is due to leaching. 

[Miscellaneous soil fertility studies at the North Carolina Station], C. B. 
WiLTJAMs (North Carolina Sta. RpL 19tS, pp, S8-4S ).—Data from the results 
of soil fertility studies on the different soil types of the State are briefly 
summarized, together with data on chemical studies of the same soils. 

Management of cane soils, J. O. Cabekbo (Porto Rico Sta. Rpt 192S, 
pp, 5, 4 )-—Studies of the nitrogen economy In fairly rich clay cane soils are 
said to have shown that when no nitrogen was used unlimed soils yielded one 
and one-half times as much as did the limed soils, the gains holding regardless 
of whether green manure was used. When nitrogen was applied the unlimed 
soils were still ahead of the limed soils in yield, but the difference between 
them was small, especially wdien sodium nitrate was used as a source of 
nitrogen. Apparently lime considerably depressed the effect of phosphoric 
acid. 

Fertilizer experiments on cane, F. A. L6pez DomInquez (Porto Rico Dept, 
Agr, and Labor Sta, Bui, 29 (1928), pp, 89 ),—^Two series of experiments with 
fertilizers on cane begun In 1911 on lowland soils along the river courses and 
on hill soils back of the coast on the Island of Porto Rico are reported. 

The experiments on the lowland soils showed that lime is necessary for 
cane production in this soil, but is not sufliclent of itself to produce maximum 
crops. Nitrogen is the most important element for cane fertilization in this soil, 
with phosphoric acid and potash of lesser and about equal importance. Large 
amounts of nitrogen alone are not sufficient to produce profitable crops. The 
soil is very poor, requires periodical resting, and fairly large amounts of com¬ 
plete fertilizers for best yields. The use of tankage as a fertilizer Is con¬ 
sidered inadvisable. 

The experiments on hill soils Indicated the profitable use of all three fer¬ 
tility elements, and that none may be omitted in cane fertilization. The use 
of extra amounts of both nitrogen and phosphoric acid, especially the latter, 
was demonstrated to be profitable. 

Fertilizers: What they are and how to use them, M. M. McCool and 
C. F. Miixab (MioMpan Sta, Spec, But, XSS (1924), PP- /ipt. 24 ),—Practical 

information on the purchase, selection, and use of fertilizes and fetilizer 
materials is presented, with particular reference to the requirements of Michi¬ 
gan soils and cropping practices. Among other points, attention is drawn to 
home mixing of fertilisers and the attendant saving. 
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What is the yalne of a ton of stable manure? A. G. McCall and T. H. 
White {Maryland Sta. BtU. $66 (19$i), pp. 259-4166, ngs. The results of 
36 tests with field crops on 8 different fields and with a variety of truck crops 
to determine the value of stable manure as indicated by crop yields are 
reported. 

The average return from the field crop tests amounted to $5.28 per ton of 
manure applied, and that from the truck crops, over a period of 21 years, was 
$8.67 per ton of manure. 

Light dressings usually gave larger returns per ton of manure than the 
heavier applications. When the supply of manure is limited, it is considered 
to be good practice to make frequent light applications rather tlian heavy 
applications at long Intervals. Fresh manure hauled directly to the field and 
spread immediately some time in advance of the growing season gave better 
results than manure which was hauled to the field and permitted to rot in 
small piles. Applications of manure to limed soil gave larger increases than 
on unlimed soil. 

The use of manure on some of the old worn soils of southern Maryland more 
than doubled the yield of all of the crops in a rotation. The addition of lime 
and phosphorus greatly increased the efficiency of the manure on these soils. 
Ten tons of manure applied at the rate of 5 tons per acre on two different 
crops in a rotation gave larger increases than the same amount of manure 
used in the form of a single 10-ton application on one crop in the rotation. 

The best returns for truck crops were secured wheik the manure was used on 
spinach, peas, potatoes, and cabbage. 

Action of fallow, stable manure, and green manuring in addition to 
mineral fertilization [trans. title], E. Hasbu.hoff {Landw, Vers, 8ta., 102 
(1924)i No. 1-2, pp, 104-121). —Field experiments to determine the influence of 
stable manuring, fallowing, and green manuring with serradella, i)eas, and red 
clover in addition to mineral fertilization on wheat, potatoes, rye, and oats 
are reported. 

The results showed in general that no noteworthy incTea.ses in crop yield 
could be attributed to fallowing or green manuring. Stable manure apparently 
produced the most favorable results. These practices produced no essential 
change in the composition of the crop as regards nitrogen content 

Investigations on the biochemical conditions of a soil receiving varying 
organic fertilization [trans. title], E. Hasklhoff and O. Liehb (Landw. Vers. 
Sta., 102 (1924), No. 1-2, pp. 4S-59). —^This is a brief summary of different 
work by the authors and others on the influence of organic fertilization upon 
bacterial numbers, ammonlfication, nitrification, and nitrogen fixation in a 
mild loam soil. No final conclusions are drawn. 

Chemical and biological studies with cyanamld and some of Its trans¬ 
formation products, K. D. Jacob, F. E. Allison, and J. M Bbaham (Jour. 
Agr. Research [17. iS.], 26 (1924), No. 1, pp. 61-69, figs, 12). —Studies conducted 
at the U. S. D. A. Fixed Nitrogen Besearch Laboratory on the changes whicli 
cyanamld nitrogen and its transformation products undergo in the soil are 
reported. 

Cyanamld was rapidly converted into its various decomposition products, 
chiefly urea and ammonia. Tests for cyanamld showed none present after 
from 5 to 10 days, depending upon the rate of application. Urea was likewise 
present for only very short periods, being broken up into ammonia so rapidly 
that no accumulation occurred. Other decomposition products of cyanamid 
which were precipitated by silver nitrate were presait In siflls receiving cyana¬ 
mid for a considerable period after applying. 
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The nitrification of cyanamld usually took place more slowly than that of 
urea or ammonium sulphate, and the larger the application the slower was 
the process. After the Initial retarding period of from 2 to 4 weeks, nltrifica> 
tlon proceeded at a more nearly normal rate. Some of the transformation 
products of cyanamld were toxic to the nitrifying bacteria, and where present 
in appreciable amounts indirectly caused an ammonia accumulation. 

Cyanamld which had been hydrated and oiled nitrified at practically the 
same rate as did the untreated material. The slight difference in favor of the 
latter Is thought to have been due to the presence of a trace of dicyandiamid 
in the hydrated material and not to the presence of the oil. The addition of 
calcium carbonate to soil receiving cyanamld retarded nitrification, contrary 
to the results obtained with urea and ammonium sulphate. This ijeculiar be¬ 
havior is attributed to a probable Increase in dicyandiamid formation in the 
presence of calcium carbonate. 

The rate of nitrification of cyaiiamid at different moisture contents was 
highest at one-fourth of saturation, while for urea the rate was higher with 
i»oth one-half and three-fourths than with one-fourth. The maximum nitrate 
accumulation for both fertilizers was with 30 per cent moisture, but In the 
case of cyanamid the amounts of nitrate present after 2 months were very 
nearly the same with either 10, 21, or 30 per cent. With 40 per cent moisture 
there was little, if any, nitrate formation. Nitrate formation from cyanamid 
was more rapid and complete at 38.5° C. (101.3° F.) than at lower tempera¬ 
tures. At room temperature no nitrification took place in one eximrlment after 
42 days. At 30° the results were intermediate. Under similar conditions urea 
nitrified at all temperatures, the rate rapidly Increasing up to 30° but decreas¬ 
ing at 38.5°. The partial sterilization of soil with phenol practically stopped 
all nitrification of cyanamid. 

Dicyandiamid when added to soil slowly disappeared, more than one-half 
leiug decomposed during a period of 2 months. In all cases w’here dicyan- 
diumid w'as applied the nitrate formation from the soil organic matter was 
markedly retarded. The nitrification of ammonium sulphate in the presence 
of dicyandiamid was prevented for a period of 210 days where the dicyan¬ 
diamid was used at the rate of 10.5 mg. per 100 gm. of soil. Even as little as 
0.1 mg. per 100 gm. of soil gi’eatly delayed nitrification. The rate of ammoni- 
flcatlon of urea was not appreciably affected by concentrations of dicyandiamid 
as high as 315.2 mg. per 250 gm. of soil. 

Guanylurea sulphate decomposed to ammonia very slowly, and the ammonia 
so formed did not accumulate but was uitrifled.' Where urea was used with 
guanylurea sulphate, the latter did not affect ammonlficatlon but did inhibit 
nitrification for some weeks. The injurious effect was not nearly so great as 
In the case of dicyandiamid. 

Salts of guanidin, including guanidin nitrate and guanidin carbonate, de¬ 
pressed nitrification for several weeks, the period depending upon the rate of 
application. Thereafter nitrates formed quite rapidly. Nitro guanidin showed 
a maximum nitrification of 17 per cent after 60 days. Biguauid nitrate acted 
practically like an inert material. A 3 per cent depression in nitrates at first 
was followed by a 0 per cent nitrification after 50 days. 

Influence of oils on the fertilizing value of lime nitrogen [traus. title], 
M. G6b8Ki and Z. Pbotowa (Rooz. Nauk Rolnicz., 10 (1923), No. 3, pp. 603-^16, 
fig. 1). —Studies are reported which showed that the oiling of lime nitrogen 
retarded the decomposition of the calcium cyanamid in soil. There was no 
great difference in this respect between tar and mineral oils. Pot experiments 
with light soils showed that tar oils injured crops and decreased their yields. 
Mineral oils exerted no Influence of this nature. 
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Toxic Action of lime nitrogen and its constituents [trans. title], B. W. 
Bslinq (Landw. Vers. lOi {1924), No. 1-2, pp. 1-Z5). —Studies are 
reported, the results of which showed that of the constituents of lime nitrogen 
the cyananiid which is set free is the most active. This comi>ound is gen¬ 
erally transformed so rapidly into urea in the soil that any biological disturb¬ 
ances produced are of short duration. 

While dicyandiamld is admittedly injurious to nitrification, it is thcmght that 
the normal use of lime nitrogen does not produce enough to cause serious 
trouble. The same applies apparently to the caustic lime set free in the soil by 
lime nitrogen. 

Decomposition of urea in soil [trans. title], F. Littaueb {Ztschr. Pfian- 
zenemdhr. u. Dungun^, S (1924), No. 3, pp. 105-179). —Studies on the 

Influence, temperature, lime salts, and soil moisture on the decomposition of 
urea in loam and sand soil are reported. 

The results showed that tlie speed of decomposition of urea in soil depends 
upon the soil type, soil moisture, and temperature. The loam soil offered the 
moat favorable conditions for urea decomposition. Dryness retarded urea de¬ 
composition, but an increase in the soil moisture above the average water 
capacity produced no essential change in urea decomposition. 

These results are taken to Indicate that urea will decompose very rapidly in 
soils rich in bacteria and well supplied with moisture. 

Phosphoric acid fertilization experiments with superphosphate, Thomas 
meal, Rhenania phosphate, and dicalcium phosp/iate on four different 
soil types [trans. title], H. Niklas, A. Stkobkt., and K. Scharbeb {Landto. 
Jahrb., 59 (1924), No. 5, pp. 641-072). —^Experiments are reported which showed 
that as an average for all crops and soils superphosphate and Rhenania phos¬ 
phate gave almost the same results, and that dicalcium phospliate gave results 
only slightly less valuable than these two. The poorest results were given 
by Thomas meal. Soil reaction had a certain influence upon the activity of 
the different phosphates. 

All the soils used were deficient in available phosphoric add, and there was 
a more or less Important action of all of the fertilizers used thereon. There 
was no fixed relation between the phosphoric acid requirements of these soils 
and their contents of phosphoric acid as determined analytically. Super¬ 
phosphate gave its best results on alkaline and neutral soils. 

The recovery of potash from kelp: A review, S. O. Robison (ISci. Agr., 
4 (1924), No. 10, pp. 314-321, fig. 1). —^This is a review of work on the occur¬ 
rence, composition, and harvWting of kelp, and on processes for the recovery 
of potash and iodin in this material. Data from experiments on the use of 
kelp as a fertilizer from different sources are reported, together with a com¬ 
parison of the manurial value of alunite, kelp, potassium sulphate, and 
potassium chlorld. 

A summary of these results indicates that Ignited alunite gave the best 
general results in relative growth, while potassium sulphate was second. The 
kelp produced a relative growth equivalent to that of potassium chlorid. 

Specific action of the sodium chlorid in sylvinite on cultivated plants 
[trans. title], P. Lesaqb (Ann. Soi. Agron. Frang. et Mtrangdre, 41 (1924)* 
No. 2, pp. 109-121). —Laboratory, garden, and field studies on the influence 
of the sodium chlorid content of sylvinite on crops are reported. In the 
majority of cases sodium chlorid, whether applied alone or as one of the 
normal constituents of sylvinite, apparently had no greater depressive action on 
crops than potassium chlorid, and in seme cases its influence was slightly 
more favorable. 
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IiiTestlgiitloiis on the behavior of lime in soil [trans. title], O. Lxi 
MANN and L. Fbessniub (Zt$chr, Pflanzenerndhr, u. DUngung, S (1^4)f No, 1, 
Wisa., pp, 1-20, fig. 1 ).—Studies are reported which showed that when soil is 
treated with caustic lime the latter soon combines with the soil constituents. 
This combination takes place either without an exchange of bases, or, if an 
exchange occurs, there is an extensive adsorption of the existing calcium 
hydroxid. When soil was treated with calcium chlorid or with calcium 
bicarbonate, base exchange prevailed. 

The adsorption compounds of soil and calcium hydrate were not completely 
broken down by the action of carbon dioxid. A condition of equilibrium 
entered in between the adsorptive power of the soil and the combining power of 
the carbon dioxid. The capacities of different soils to combine with calcium 
hydrate varied widely. In general, the addition of calcium hydrate to soil 
hastened the decomposition of organic matter. 

Filtei^press cake as fertilizer, J. H. RamIbez (Porto Rioo Dept, Agr, and 
Labor Sta, Ann, Rpt., 1022, p. 4S> olao in Spanish ed., p, 4^).—^Fleld studies 
on the use of filter press cake as a fertilizer for cane when used in different 
amounts are briefly reported, showing that the largest yields were obtained 
with the largest applications of the cake. However, the yield where 75 tons 
was used per acre was considerably less than four times that where 5 tons 
was used. 

The mineral Industry of the British Empire and foreign countries,— 
Statistics, 1019—102:1^: Nitrates (London: Imp, Min, Reaourcea Bur., 1924, 
pp. fF-f-d7).—^Thls report summarizes a large amount of statistical data on 
the world’s production of nitrates and of exports and imports by Great Britain 
and other countries. 

1024 *‘year book” commercial fertilizer (Atlanta, Qa.: Walter W, 
Brown Pub, Co., 1924, pp, ISO, Ulus .).—This number of this publication contains 
the usual list of fertilizer manufacturers, alphabetical and classified directories 
of allied trades, and a number of special articles on various phases of the manu¬ 
facture, sale, purchase, and use of commercial fertilizers. 

Fertilizer registrations, January 5, 1024, to May 10, 1024 (Md. Univ, 
[Qttori.l, No, 107 (1924), PP* 27), —A list of brands of fertilizers and fertilizer 
materials registered in the State of Maryland from January 5 to Hay 19, 1924, 
together with a statement of the guaranteed analyses and the sources of the 
nitrogen, phosphoric acid, and potash in each brand, are presented. 

AGEICTrLTTJKAL BOTANY. 

Hemerecology: The ecology of cultivated fields, parks, and gardens, 
J. W. Habshbsboeb (Ecology, 4 (192S), No. S, pp. 297-S06). —It is the object 
of this paper to show how the principles of ecology can be applied to the 
farmer’s and gardener’s art. Hemerecology, as here used, means the ecology 
of cultivated fields, parks, and gardens. The principles are those which have 
been developed by ecologists and which have been used in the investigation of 
natural vegetation. The argument contained has been written to show that 
the time is ripe for the development of ecologlc science along practical lines 
other than forestry, in which the applicability of ecology to the growth of a 
timber crop has long been recognized. 

A workiiig basis for the ecological dasslflcatlon of plant communities, 
G. D. NiCBM>ns (Ecology, 4 (1928), Noa, 1, pp, 11-28; 2, pp. 1S4-179),—Tho 
present contribution is partly a revision and amplification of an earlier one 
(E. 8. R., 89, p. 28) along this same general line. Its chief aim is to set forth 
the essential fkets and prindples whidi underlie the ecological dasslflcatlon 
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of plant communities, and to suggest a generalized scheme which may be used 
as a working basis in undertaking an ecological survey of the vegetation in 
any particular tract of country. 

Starting with the plant association as the fundamental unit of vegetation, 
the author deals with this in its relation to the habitat as regards the general 
situation and the habitat factors; also, in the second part, with classification 
as based on physiognomy and ecological structure, on geographical relations, 
and on successional relations. The essential points to be emphasized are 
indicated. 

“ It is proposed that the term * plant association' be recognized as applicable 
both to the abstract vegetation concept and to the concrete individual ^pieces of 
vegetation upon which this concept is based. . . . 

“As subordinate communities within the association, societies of two sorts are 
distinguished—layer societies-and group societies. . . . 

“The ecological classification of plant associations consists in the arrange¬ 
ment into common groups of different associations which are related to one 
another by environment. These groups represent ecological vegetation units of 
a higher order than the association. 

“ There are three distinct points of view from which such a classification may 
be made. The associations may be grouped with reference to their physiognomy 
and ecological structure, with reference to their geographical relations, and 
with reference to their successional relations.” These are discussed, as is also 
the method in its general bearings as an idea and as a„gulde in actual practice. 

A common system of classification In plant and animal ecology, A. B. 
KLtTOH {EcoUygy, ^ {19tS), No. 4, pp. S66-S77 ).—^This article, having an exten¬ 
sive bibliographical background, purports to show that there is at present no 
scheme of classification common to plant and animal ecology and no agreement 
as to the general method, the terminology, or the nomenclature of classification. 

“ While the idea of succession is of supreme importance in ecological studies, 
it does not furnish a satisfactory basis for ecological classification. The ma¬ 
jority of plant ecologists agree that either the habitat or the vegetation itself, 
or both, furnish the basis of ecological classification, and as in zooecology the 
vegetation is part of the habitat, the habitat is the only logical basis of a 
common scheme of classification. This is in agreement with the practice of 
animal ecologists. 

“ No satisfactory concept of a ‘ formation ’ which is of universal application 
has yet been enunciated, and the term should be abandoned. The * association' 
is the fundamental unit of ecological classification. For communities which dif¬ 
fer in some major factor, but which do not differ sufficiently to be ranked as 
associations, the term ^systasis’ is proposed. The term * society’ has been 
used in various senses and is not suitable for International usage. The term 
*oenosis’ is proposed to replace it . . . An outline of a common system 
of ecological cltssiflcation is presented.” 

Species and area, O. Abbhenius (Jour. Ecology, 9 (1921), No. 1, pp. 95- 
99 ). —^An approximate formula is daimed to hold within wide limits as basing 
a standard for the relative richness or poorness of a floral district. 

The species of an association are distributed according to the laws of prob¬ 
ability The number of species increases continuously as the area increases, 
and the plant associations pass into each other quite continuously. 

On the relation between species and area, H. A. Qucason (Ecology, 8 
(1922), No. 2, pp. 158-182, fig. 1).—The formula of Arrhenius referred to 
above is claimed to be erroneous on the basis of data presented. 
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Age and area: A study in geographical distrilmtioii and origlii of 
species, J. C. Wilms {Cambridge, Eng,: Univ, Press, 1922, pp. X+259, figs. 
2 $),—Of the two main parts of this book (which ss^ithesizes the author's work 
oxtending over a period of 16 or 20 years), the first deals, broadly speaking, 
with the present state of the question of age and area in nine chapters, dis- 
(‘ussing the dispersal of plants Into new areas; the introduction and spread of 
foreign species; acclimatization; causes which favor or hinder the dispersal of 
species; age and area, Its confirmation by prediction, and invasions; and ob¬ 
jections to the hypothesis. The second main part deals with the application of 
the age and area idea to the fiora of the world and its implications, more 
specifically with the i)osltlon of the age and area theory; the further exten¬ 
sion of the application of age and area; size and space; age and area, and 
size and space, in the Compositae; age and area from a. paleobotanical stand¬ 
point ; endemism and distribution (species and genera) ; the monotypic genera and 
genera of larger size; the hollow curve of distribution; applicability of age and 
area to animals; the origin of species; age and area and the mutation theory; 
and geographical distribution (general). 

Age and area, H. A. Gleason {Ecology, i (192S), No, 2, pp. 196-201 ).— 
This is a review of the publication above noted. 

The transect of a mountain valley, C. G. Bates (Ecology, 4 (1928), No, 1, 
pp, 54-62, figs, 8). —The study here described, undertaken in the early part of 
July, 1921, was planned to test the conclusion reached from a much more ex¬ 
tensive study of the fore^ types or associations in the vicinity of the Fremont 
Experiment Station, Colorado, extending over a period of about 10 years, to 
the effect that the zonal distribution of the Important forest trees and the 
equally marked differences between the vegetative associations of opposing 
slopes at the same elevations are due primarily to differences in insolation and 
its effects upon the surface of the soil. The factors and conclusions are pre¬ 
sented in some detail. 

Types of vegetation in the semiarid portion of the United States and 
their economic significance, A. E. Aldous and H. L. Shantz {Jour, Agr, 
Research [V. 8,), 28 (1924), No, 2, pp. 99-128, pU. 16, fig. 1). —^The authors 
describe the principal types of vegetation occurring on the unreserved public 
lands and the patented homestead lands west of the one hundredth meridian 
and briefly discuss the types with special reference to their economic sig¬ 
nificance to crop production and grazing. Keys are presented which indicate 
the value of the different types for the production of grain, cultivated forage 
crops, or for grazing, and also the carrying capacity of the different types. 

The osmotic concentration, specific electrical conductivity, and chlorid 
content of the tissue fluids of the indicator plants of Tooele Valley, Utah, 
J. A. Habbis, R. a. Gobtner, W, P. Hoffman, J. V. Lawrence, and A. T. 
Valentine (Jour, Agr, Research [U. 27 (1924), No. 12, pp, 898-924). —In 

a previous publication (B. S. R., 80, p. 628) an account was given of an in¬ 
vestigation on the relationship between the plant associations and the soil con¬ 
ditions in this valley. The purpose of the present Investigation has been a 
consideration of the physicochemical properties of the leaf-tissue fluids of 
these Indicator plants, with a view to determining whether the magnitudes of 
such constants as osmotic concentration, specific electrical conductivity, and 
chlorid content show a parallelism to the series of soil and vegetation types 
prevlonsly described. 

The authors found that there w^ a close parallelism between the physico¬ 
chemical properties of the tissue fluids of the native species of plants on the 
one hand and the characteristics of the soil and the capacity of the land for 
crop production on the other. 
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It l8 believed that the fact that few agricultural plants of Importance have 
sap properties similar to the native desert species furnishes the explanation of 
the failure of crop plants in the more severe of the habitats of this region 
except as their conditions are modified by irrigation. 

Seasonal changes in the water relations of desert plants, B. B. Shbxvk 
(Ecology, 4 {192S), No, S, pp. 2e6--2&2, figs, ii).—Having previously shown 
(B. S. R., 34, p. 728) some of the special features which enable a succulent 
perennial and a typical desert tree to endure drought conditions, the author 
presents herein the results from experiments with Encelia farinoaa, a peren¬ 
nial shrub; Btreptanthua arizonicua, a winter annual; Amaranthua palrneri, 
a summer annual; and the Papago bean (Phaaeolua sp.). 

The three native 8i)ecies showed an ability to increase their resistance to 
water loss with Increasing aridity, and thus appeared to obey Le Ohatelier’s 
theorem. The cultivated plant did not show this phenomenon, but the system 
was destroyed, since the plant died under the more arid conditions. 

** The results of investlgatloas of anatomical structure, stomatal movements, 
and the lowering of leaf temperature by evaporation show that, while all of 
these phenomena aid in bringing about resistance to increasing aridity, they 
are not sufficient to account for the marked increase in resistance to water 
loss shown with increasing evaporating power of the air, 

“ For each species of the plants a number approaching a constant was ob¬ 
tained when the ratio T;(BXS) was calculated, T representing the transpira¬ 
tion per unit area for a 24-hour period, B the loss tram an atmometer for the 
corresponding period, and S the water content of the soil per 100 gm. of dry 
weight. Thus it appears that transpiration varies with both tjie evaporating 
power of the air and the soil water content. A comparison of the daily and 
of the seasonal water content of plant parts with the transpiring power of the 
plants shows that the amount of water in the plant undoubtedly infiuences 
the rate of transpiration—^that Is, when the water content of the plant is 
lowered the capillary and colloidal Imblbldonal forces become greater.’* 
Measurement of solar radiant energy in plant habitats, G. P. Bubns 
(Ecology, 4 (1923), No, 2, pp, 189-195, pi, 1, fig. 1 ).—^The Marvin thermoelectric 
recorder, which shows the number of hours of sunshine, and the radloatmome- 
ter of Livingston are described, and data are presented as obtained by both 
these instruments. From the charts and data it is claimed that the Liv¬ 
ingston radloatmometer offers the field ecologist a convenient, practical, and 
efficient method for measuring the amount of radiant energy available for 
plant growth. 

The figures presented show that the amount of radiant energy is an exceed¬ 
ingly variable factor in various plant habitats. 

The influence of light and of fluctuating temperatures on the germina¬ 
tion of Poa compressa (L.), J. R. Fbyxb (Bci. Agr,, 2 (1922), No. 7, pp, 225- 
230, flga, 5).—fin experiments conducted during 1915, sunlight was found to be 
somewhat beneficial in germinating P, compreaaa. It is thought that daily 
fluctuations ranging betweeh 16 and 85* 0. (60.8 to 95® F.) are probably the 
best temperature conditions for germinating seeds of P. compreaaa. 

The influence of relative length of daylight on the reversal of sex in 
hemp, X H. Schaitnss (Ecology, 4 (1923), No, 4* pp* 323-334, 3), —Con¬ 

tinuing work previously noted (B. S. R., 48, p. 626; 40, p. 523), the author has 
carried on since 1917 a large number of experiments to determine to what ex¬ 
tent the intensity of light, and more especially the relative length of the day¬ 
light period, were the cause of sex reversal. 

^The experiments carried on with hemp during the past few years show 
that the ecological factor of relative length of daylight has a profound effect 
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on the plant, not only in changing its size and complexity, its period of vege- 
tative growth and maturity, and its conditions of senility and rejuvenescence, 
but also in determining the nature of its sexual expression. . . . The single 
factor of relative length of daylight to darkness causes a reversal of the 
sexual state in both directions. In the staminate plants the reversal is from 
maleness to femaleness, and at the same time it is from femaleness to maleness 
in the carpellate plants. The action of the light, therefore, probably goes 
deeper than merely the reduction of the food supply by reducing photosynthesis. 
It is conceivable that there may be a direct effect on the ultimate chemical 
and electrical activities of the cell. . . . 

''The experiments show that the attempt to explain sexual expressions br 
hypothetical, homozygous and heterozygous, Mendelian, hereditary factors is 
of little value in the analysis of the sexual nature of diecious, dimorphic or¬ 
ganisms like the hemp, even though a single sexual state seems to be estab¬ 
lished in the egg either before fertilization or In the zygote at or soon after 
the fertilization period. The problem is iirimarily physiological and ecological, 
the expression of the one sex or the otht r in the cells of the vegetative body, 
or its reversal to the opposite sex at any stage in the cell lineage of the vege¬ 
tative cycle, being dependent on the character, intensity, and duration of the 
ecological factor involved, whether internal or external. In other words, the 
fundamental nature of sexuality is physiological rather than morpholog¬ 
ical. . . . 

** Sex must ... be due* . . to some fundamental physical or chemical state 
in the living cell, either in the protoplasm itself or in its inclusions. This 
state may be iK).sitive, negative, or neutral, and thus the sex of a cell or its 
r .e,\.:atlve descendants may be successively female, male, or neutral, in any 
order, the reversal being brought about both quantitatively and qualitatively 
by varying the factors of environment.” 

Influence of moonlight on movements of leguminous leaflets, F. G. 
Gates {Ecology, 4 {192S), No, Jf, pp. S1-S9 ),—The dally movements of legu¬ 
minous leaflets have been summed up in the article previously noted (E. S. R., 
;36, p. 430). 

The purpose of the present contribution is to record some data, obtained dur¬ 
ing the time of full moon in the Philippines, which showed the moon’s influ¬ 
ence in changing the normal movements of these types of leaves. In this work, 
which was carried on near the College of Agriculture at Los Baflos, P. I., dur¬ 
ing 1914, movements resulting from the moon were noted repeatedly in Oliri- 
cidia sepium, Leuoaena glauoa, Parkia timoriana, Derris elUptica, a seedling 
palm, and a seedling meliaceous plant, being more intense on those whose 
leaflets were larger in size. The movement followed a complete closure of the 
leaf during the change from dusk to night; that is, in no case could the moon 
keep leaflets open from the day period into the night. The effect was more 
pronounced during the dry season, and upon warm nights with the temperature 
in the vicinity of 27® O. (flO.fl® F.). In the early morning the leaves resumed 
their night position befmre daylight, unless the full moon lasted into daylight, 
in which case the leaflets continued to expand to the normal day position. 

Oamblal temperatures of trees in winter and their relation to sun 
scald, R. B. HABvgT {Ecology, 4 No, S, pp. 261-4165, ftga, 4).—.“The 

fluctuations whidi occur in the Internal temperatures of trees in winter are 
of Importance on account of their relation to gun scald, crotch injury, and 
related injuries to trees in northern climates. In Minnesota the coldest days 
In winter frequenUy have a bright son. Injury to the cambium on the side 
of limbs exposed to the sun has been observed to be markedly greater than 
injiwy on the itoded aide. . • • 

16923-^28-8 
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Recent improvements in the methods of measuring temperatures by tlienno- 
couples . . . have made it possible to measure the temperature of very 
small areas with thermal Junctions having a lag less than 0.1 second. For this 
purpose the author has used copper-constantin Junctions made of No. 30 or 
No. 40 wire. The great advantage of such Junction.s is that they can be in¬ 
serted into very thin bark, and they do not introduce such errors as arise from 
the conduction of heat down the thermometer .tube. 

“ Measurements of the temi>erature of the cambium and wood were made upon 
an Antonovka apple tree 8 in, in diameter at the base. . . . 

“The effect of light absorption is to raise the temperature of tb^ thin layer 
of dark-colored bark on the surface. As this layer warms up it radiates 
heat into the surrounding air. If a wind blows upon it, the beat is conducted 
away more rapidly than in still air. The cambium is warmed by conduction 
from the layer of bark which absorbs the light. The tempera tun* of the hark 
depends upon the color of the surface the intensity of the sunlight, the radia¬ 
tion of heat from the surface of the limb, and upon the conduction of heat 
inward. We are most concerned with the camblal temperatures because killing 
is most serious within that layer. The cambium of limbs which slope away 
from the sun does not reach as high temperatures in strong sunlight as the 
cambium of limbs with the surface at rlglit angles to the sun’s rays. Conse¬ 
quently, killing from sun scald is observed most often on those surfaces which 
are exposed at right angles to the sun’s rays. . . . 

“The time required for the cambium to thaw out in the sunshine and to 
freeze again when shaded was measured under a variety of conditions. A 
surprisingly small lag Is shown by the cambium. . . . Every cloud obscur¬ 
ing the sun for a few minutes will cause the bark to freeze if the air tempera¬ 
ture is sufficiently low. As soon as the cloud passes, the cambium then may 
warm up above its melting within two or three minutes. ... In 
thick bark the cambium shows a greater lag than in thin bark; consequently 
the thick bark of the trunk does not freeze and thaw as often as the cambium 
of small limbs. . . . The green wood lying deeper in the trunk has a 
(considerable lag owing to slow conduction of the heat and to its higher heat 
capacity. The wood at a depth of 1 in. does not show alternate freezing and 
thawing under shadows of short duration. The sapwood of large limbs is not 
subjected to the fluctuations shown by small limbs on account of its greater 
lag of temperature.” 

Relation of the color of bark to the temperature of the cambinm in 
winter, R. B. Hakvey (Ecology, i (1923), No. i, pp. 391-394, figs, 2), —^Measure¬ 
ments employing the thermocouple method reported in the paper above noted 
were made of the cambtal temperatures of such trees as white hlrch, yellow 
willow, red osier, and black plum. The relation of the color of the absorbing sur¬ 
face to temperature indicates that there are important differences which may be 
significant in regard to adaptations to extreme temperaturea From the data 
obtained during this investigation it appears that the heating effect of the 
sunshine in winter Is of considerable importance for those barks of a color 
such that the parts of the spectrum which contain the greatest quantity of 
energy are absorbed. Black or brown barks absorb a considerable part of the 
energy of sunlight, as is shown by their relatively higher temperature therein. 
Green, gray, or yellow barks show absorption intermediate between the fore¬ 
going groups. 

“The importance of the color of the bark for the camblal temperatures 
becomes greatest when the air temperature is a few degrees below freezing. 
Under this condition the bark of bla(^ pium or similar bark warms up above 
the freezing point and thaws within a short time, while white hireh bark may tet 
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thaw. This leads to a continual and rapid freezing and thawing of black 
bark with every passing cloud, a c<mdition associated with sun scald and 
related winter injuries, which may not be experienced by trees with white 
bark, or bark which reflects the red end of the spectrum.** 

Troplsm and growth [trans. title], V. J. KoNiNcsaEKOKii {llee. Trav, Dot. 
NBorland., 19 {19^), No. i, pp. 130^ pU. 5, pgs, 18). —A method is described in 
(!onnection with its alleged advantages for securing the automatic registration 
of growth, and the growth history and behavior of Avena in relation with sev¬ 
eral influencing agents or conditions are recorded. 

The vitamins and their relation to animal and plant nutrition, A. B. 
Macaixum {Sei. Agr,, 2 (1922), No, 12, pp. iOO-iOi). —^This is said to be an 
abstract of two lectures delivered before the Canadian Society of Technical 
Agriculturists. 

Cyanophoric plants of the Makiling region, D. A. Hkkhkbt {Philippine 
Agr., 11 {1922), No. 1, pp. 11-16).—A list is given of plants examined in the 
Makiling region, the majority of which are said to have proved to be cyano¬ 
phoric in greater or lesser degree. 

Additional cyanophoric plants of the Makiling region, J. B. Juliano 
{Philippine Agr., 11 {1923), No. 7, pp. 231, 232). —“The list of plants herewith 
presented is by no means a thorough study of all cyanophoric plants in this 
IrK'allty but is rather an addition to [that noted above]. Only grasses, weeds, 
as well as some ornamental and food plants were dealt with.’* 

Grossnlaria echinellad a spiny-friilted gooseberry from Florida, F. V. 
CoviLLK {Jour. Agr. Research [U. S], 28 {1924), No. 1, pp. 71-74, pi. 1 ).—^A 
technical description is given of O. echinella n. sp., together with notes on its 
relationships and distribution. 


GENETICS. 

The improvement of fleld crops, with special reference to the use of 
the diallel crossing method [trans. title], Ekhaiid-Pkederiksen {Tidsskr. 
Landgkommi, No. 7 {1924)y PP* 357-4^3, pi. 1. figs. 5),—This article reviews 
briefly the basic principles of plant breeding and discusses at some length 
the work with self- and cross-i)ollinated plant material, especially as related 
to the improvement of sugar beets. The diallel method of crossing is de¬ 
scribed, and the author’s application of it in fleld crop improvement work is 
pointed out 

Pistillody in wheat flowers, C. B. Lbiqhty and W. J. Sando {Jour. 
Heredity, 15 {1924), No, 6, pp. 263-268, figs. 2). —^Numerous ahnonnal flowers 
were observed in 1923 in several plants of a variety of common wheat from 
Argentina growing in the greenhouse at Arlington Experimental Farm, Virginia. 
The malformations described and illustrated in this article involved a trans¬ 
formation of stamens either into carpels or into structures which were partly 
stamens and partly carpels. In some cases only one stamen was afTected, in 
others two. and at times all three of the stamens were either partially or com¬ 
pletely metamorphosed into carpels. Completely transformed stamens, referred 
to as extra cancels, occupied the same position in a wheat flower as the 
stamens which they replaced. 

Besides dlirerences in the degree of transformation in different flowers, the 
percentage of the flowers in which abnormalities occurred varied In tlie several 
heads concerm^ Nearly all of the abnormalities occurred in tlie two lowest 
flowers of the splkelets. The flowers having all of the stamens completely 
metamorphosed usually produced no seed, such failure being attributed to the 
ehsenee of pollen-producing organs in these flowers. In several instances 
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where a single seed was obtained from such flowers, being produced by tlie 
central carpel, fertilization doubtless had been effected by pollen from uear*by 
normal flowers. Plants grown in 1924 from seed produced by the plants show* 
ing these abnormalities produced only normal flowers, making it seem that this 
abnormality of wheat flowers is not hereditary but apparently due to some 
unknown environmental cause operative in 1923 but not in 1924. 

In the spring of 1924, J. W. Taylor found partially metamorphosed anthers 
similar to those described by Anthony (E. S. R., 40, p. 89) in three wheat*like 
plants of a nearly sterile strain of wheat and rye parentage. The authors also 
observed similarly modified anthers in a few heads of a wheat plant, from 
seed from China and in one from Australian seed. 

The chromosome complexes in ihe somatic cells of male and female of 
the domestic chicken, P. J. Stiiwago (Science, 60 (1924)^ No. 1541 f pp. 4^, 45* 
figs. 2). —G'his is a more specific account of cytological studies witli fowls 
previously referred to in the report of the Institute of Experimental Biology 
at Moscow (E. S. R., 51, p. 524). Frequent reference is made to the work of 
Stevens (E. S. R., 51, p. 228), with which the results are mainly In agreement. 

The development of egg-fragments, T. H. Mobqan (Sd. Mo., 18 (1924), 
No. 6, pp. 561-^79, figs. 15 ).—The development of egg fragments in lower 
animal forms is described. The delicacy of such embryos and haploid embryos 
produced by eggs stimulated to development by chemicals seems to be due to a 
maladjustment between the amounts of nucleoplasm and cytoplasm. 

Inheritance in Nicotians tabacum.—A report r3n the results of cross¬ 
ing certain varieties, W. A. Setcheix, T. H. GooDSPsacD, and R. E. Clausen 
(CaUf. Univ. Pubs., Bot., 5 (1922), No. 17, pp. 457-^82, pU. 8, figs. ^5).—This 
contribution from the University of California is an illustrated account of a 
detailed study of Mendellan differences among a typical set of varieties of 
N. tabacum, a preliminary report of which has been noted (E. S. R., 47, p. 29). 

Studies of three intervarietal crosses in N. tabacum demonstrated that all 
the differences between varieties of N. tabacum can be analyzed, with proper 
method.s, in a Mendellan fashion. Stable recombinations of parental char¬ 
acters can be obtained readily with three or four generations of self-fertiliza¬ 
tion. Characters outside the range between the parents are produced some¬ 
times following hybridization, and these may be readily established in stable 
lines by self-fertilization. 

The petioled leaf base of N. tabacum angusHfolia and the sessile leaf base 
of N. tabacum niacrophylla appeared to differ in at least three pairs of factors. 
A single factor difference was found to exist between normal and split hose-in-hose 
flowers. Two pairs of factors suffice to account for the relation existing be¬ 
tween red, light pink, and white flower color, while a third pair of factors 
seems necessary to account for dark red. 

On the theoretical side, the authors have pointed out that derivation of re¬ 
lationships and erection of systems of ^lasslflcation after the manner of Comes 
and Anastasia can not be relied upon unless supported by experimental evi¬ 
dence. An adequate scheme of classification should be based upon identities 
and dissimilarities in the genotypes, irrespective of the derivation of the 
forms in question. Mendellan analysis in N. tabacum requires that special 
attention be paid to residual portions of the genotype, so that the factor dif¬ 
ferences under consideration act in a stable residuum most favorable for 
emphasis of the character differences under investigation. 

Inheritance in NIcotlaaa tabacam,-—n. On the exlsteiice^of genetleally 
dfatinct red-flowering varietiest R. E. Clausen and % WL OocMoma (Amer. 
Nat*, 55 (1921), No. 559, pp. 5flg-d54)*-‘*-The flower color of N. fodooiim meero- 
pAyyUa, red recessive to jfiiik, althou^ similar in appearance, was shown to he 
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genetically different from the carmine, dominant to pink, of N, tahacum pur¬ 
purea, The data seemed in agreement with those presented by Allard (B. S. 
R., 40, p. 442) for carmine t. pink and white, and supported the conclusion that 
Ills carmine variety *18 identical In its main genetic flower color factors with 
that of the authors. Considering thei^ results, evidently any taxonomic sys¬ 
tem proposing to portray the phylogenetic affinities of the polymorphic assem¬ 
blage ef varieties of N. tahacum must be derived from genetic studies of char¬ 
acter differences. 

Inheritance in Nicotiana tabacnm.—III, The occurrence of two natural 
periclinal ehlnieras, R. E. Clausen and T. H. Goodspeed {Genetics, 8 (1023), 
N(k 2 , pp. 97-JQ5, pi 1). —^Two bud variants observed in Fi hybrids of N. 
tahacum at the California Experiment Station (E. S. R., 47, p. 635) are dis¬ 
cussed In greater detail. 

The genetic evidence indicated that the change Involved in the production 
of the bud variants had not afftwted the h 3 rpodermal layer, which produces 
the ovules and pollen grains, and histolojdcal studies with the pink bud vari¬ 
ant upheld the view that the change had occurred In the dermatogen only. 
The coloring matter seems to be confined exclusively to the large, polyhedrons 
cells of the epidermis, and the fllament-llke cells of the interior are entirely 
devoid of pigment. Behavior of plants from root cuttings 8upiK)rted the as¬ 
sumption that the i>ink bud variant consists of a central cylinder of carmine 
of normal genetic constitution Inclosed in a dermatogen which is genetically 
l)lnk, and that the carmine iKirtions of the plants are homogeneously of the 
normal genetic constltutfon of Fi throughout 

Inheritance in Nicotiana iabacum.—^IV, The trisomlc character, ** en¬ 
larged,** R. E. Clausen and T. H. Goodspeed {Genetics, 9 {1924)i 2, 
pp. 181-197). —Enlarged la charaeterize<l by an increase in flower size, the 
corolla in enlarged plants being about 8 mm. longer than In normal plants of 
the same population and the spread being increased about 5 mm., but the 
tllfferences depend somewhat upon the particular population. Aside from the 
increase in flower size, no Important differences are apparent between normal 
and enlarged plants. 

Enlarged, a trisomic character depending on the presence of an extr.i 
chromosome, on self-fertilization produces about 41 per cent of enlarged and 
59 per cent of normal plants and an occasional superenlarged individual. 
Normal .segregants from enlarged breed true for the normal condition. About 
35.5 per cent of the functional ovules of enlarged plants and, under normal 
conditions of pollination, about 3.4 per cent of the pollen grains of enlarged 
plants transmit the enlarged character. 

Genetic evidence indicates that superenlarged is the tetrasomic condition 
corresponding to enlarged. Although self-fertilization of superenlarged gives 
erratic results, on the average 20 per cent of the progeny are superenlarged, 77 
per cent enlarged, and 8 per cent normaL About 94 per cent of ovules of 
superenlarged transmit the enlarged character and 6 per cent the normal, 
and about 52 per cent of the pollen grains transmit the enlarged condition 
and 48 per cent the normal. These results appear to be incompatible with the 
idea that perman^t increase in chromosome number may result from non- 
disjonctton. 

Inheritance in Nicotiana tabacnm.—V, The occurrence of haploid plants 
in interspecific progenies, R. B. Clausen and M. O. Mann {Natl. Acad. 8(n. 
Free., 10 {1924), No. 4, pp. 121-124). —^Plants that were reduced replicas of 
their immediate N. tahacum parents appeared in two Fi progenies of N. taha- 
oumXN. sylveatris. As a rule this cross gives a uniform, vigorous, nearly 
completely sterile Fi hybrid, which is a replica on an enlarged scale of its 
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particular K. tabacum parent. Since the chromosome number in N, tahaeum 
Is 24 and in N, sylveatris 12, the exceptional plants were evidently tabacum 
haploids, as each had 24 chromosomes. The pollen in both plants seemed 
to be completely defective. 

The haploid tobaccos are said to resemble the haploid Daturas, described 
by Blakeslee et al. (E. S. R., 47, p. 822), in the random assortment of whole 
chromosomes at the first division, the formation of two pollen cells as a 
result of the division of certain pollen mother cells, and in the high percentage 
of bad pollen produced. The appearance of an occasional haploid plant may 
account for the production in some cases of sterile, matenial plants in addition 
to true hybrids in interspecific Fi progenies. * 

Heritable characters of maize.—^XVIII, Miniature germ, .T. B. Wentz 
0 Joui\ ncredity, 15 (1924), No, 6, pp. 269-272, ftya, 3 ),—Continuing the series 
noted (E. S. R., 51, p. 335), an ear of corn bearing a type of kernel character¬ 
ized by very small germinal areas and embryos was found among ears segre¬ 
gating for germless kernels, at Iowa State College. Germination ranged 
from 4 to 36 per cent and the plants were weak at first, but when produced 
in the greenhouse and irnn8])lanted to the field they eventually developed into 
normally mature plants. Miniature germ appears to be inherited as a simple 
Mendel ian recessive. 

The correlation between time of germination, maturity, and yield of 
corn, T. B. Hutcheson and T. K. Wolfe (Jour, Amer. Soc. Ayrofi., 16 (1924), 
No. 8, pp. 483-4^5). —An investigation of the relation between time of germina¬ 
tion and maturity and yield of corn and between ylefd and maturity, made at 
the Virginia Experiment Station, gave indications that ears which germinate 
early produce plants which ripen late, and that the plants which tassel and 
silk early mature late and yield high. 

Heredity in goldfish.—A note on the inheritance of dove-tails and tele¬ 
scope-eyes in goldfish, R. T. Hance (Jour. Heredity, 15 (1924), No. 4* PP- i'H- 
182\ figs. 5). —This preliminary account of studies at the University of Penn¬ 
sylvania, deals mainly with the character differences and the dilficulties en¬ 
countered in genetic work with goldfish. 

Hybrid vigor in soybeans, J. B. Wentz and R. T. Stewaut (Jour. Amer. 
Soc. Agron., 16 (1924), No. 8, pp. 534^40, fig* i).—^Measurement of plant 
height and determination of yield of beans at Iowa State College gave evidence 
of heterosis in a number of Fi hybrids between soybean varieties as compared 
with parents. Very little evidence of hybrid vigor was apparent in the first 
6 of the 14 weeks of the growing period, the gain in height where there 
were distinct indications of heterosis being practically all made within the 
three weeks just previous to cessation of growth. The yields per plant showed 
tlie existence of heterosis very strikingly, percentage increases of hybrids over 
parents ranging from 59.58 to 394.37. 

A report of a histological study of the eyes and gonads of mice treated 
with a light dosage of X-rays, L. H. Snydeb, M. Schneidbe, and 0. C. Little 
(Amer. Nat., 58 (1924), No. 657, pp. 383, 384 )*—^The results of a study of the 
effect of X-raying the entire body of 60 adult mice at the Memorial Hospital 
In New York City are reported in relation to the effect on the gonads and 
eyes of the mice. The X-raylng was done at a distance of 18 in., with a 
strength of 10 mllliamperes for 12 seconds. The treatment was repeated for 
five successive days. 

Beginning two days after the last treatment, 3 mice were killed daily and the 
eyes and gonads fixed and sectioned for microscofdcal study. No <^ange5 
were detected in the testicles of the male mice or in the ovaries of the female 
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mice, sperms and ova being actively formed in each case, nor were any changes 
observed in the eyes. It is thus concluded that the effect of X-rays on the 
olfspring can not be due to the inheritance of acquired character, but rather 
due to the direct effect of the rays upon tiie germ plasm of the embryos unless 
tJie effect is of such a minute nature that it could not be detected in the 
parents. 

On the cause of twinning and abnormal development in birds, O. Riddle 
(Ame/\ Jour, AnaL, 32 (J923), Xo. 2, pp, 199-852, fig, 1 ),—A study has been 
made of the conditions surrounding the occurrence of eight eases of twin em- 
Inwos in approximately 20,000 dove and pigeon eggs incubated under closely 
oi)serve<i conditions at the Carnegie Station for Exi)erimental Evolution at 
(k>ld Spring Harbor, N. Y. At the time of leaving the ovary, the evidence 
indicated that five of the ova forming the twins were abnonnally large, while 
three were unusually small. Three pairs of the twins, of which the sex was 
established as females, were from large-sized ova. In testing the factors tend¬ 
ing to inttuence the twinning of the pigeon and dove eggs, over 200 eggs laid 
ui> to 24 hours before tlie normal time and held at various temperatures be¬ 
fore hatching gave no evidence of tiie production of double embryos. 

As a result of these studies the author concludes “that in all probability 
none of the cases of twins described in the previous section was a result of 
premature laying, nor of delayed ovulation, with a consequent cooling of the 
pregastmlation blastoderm. Two further conclusions of importance follow: 
I'irst, the twinning whlcli occurretl "was related in some way to the highly 
abnormal size of the yol^s from which they arose, I. e., to a condition already 
present in the ovarian egg. Second, the fact that tlm three pairs of twins of 
kn<»wn sex were females and that they all arose from yolks of extremely large 
size supplies an unexpected and unique bit of evidence in harmony with 
other data obtained by us—ail of which indicates that in pigeons there is a 
correlation iHitween large yolk size and femnlenoss on the one hand and small 
yolk size and mnleness on tlie other.” 

The treatments of embryos in various stages of development varying from 3 
minutes to 13 days of age in 70 experiments, with about 25 eggs in each ex- 
l>eriment, indicated that Increasi'd amounts of oxygen and carbon dioxid pro¬ 
duced a large percentage of abnormal embryos. Incieased and decreased 
t>xygen supplies, resi^ectively, also produced abnormal eral)ryo8, hut in smaller 
numbera Cooling seemed to have the least Influence in the production of ab- 
iiormalltiea Due to a higli Incubation temperature, the monsters occurring in 
a low oxygen atmosphere are thought to be due to the higher temperature 
rather than to the lack of oyxgen. As to the time of the treatments, it was found 
that those tending to bring on abnormalities occurred in nearly all cases when 
the embryos were less than 2 days old. At certain stages less resistance to 
changes In the temperature was evident, and at other ages changes in the oxy¬ 
gen or CO» supply w^ere most likely to cause abnonnal development. 

The author finally concludes that alterations in tlie developmental rate or 
lierhaps the metabolic rate at critical stages In development are respcmsible for 
both abnormalities and twins. The twin-forming ova of large size gave evi¬ 
dence of the existence of a slow metabolic rate, while those of small size 
Indicated a high metabolic rate at the time of discharge from the ovary. 

FIELD CBOPS. 

[Field crops work in Idaho, 1923] {Idaho Sta, Bui, 133 (1924), PP* 15- 
i7).—In further experiments (K. S. R., 49, p. 732) at the High Altitude 
Substation, winter wheat gave best results from seedlugs on September 1 and 
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at a 4-pk. rate. Deep plantings iSmre given a small increase over other seed- 
ings. The highest yielding varieties included Victory oats; Trebi barley; Carl¬ 
ton, Bliss Everbearing, and Wellwood field peas; Jenkins Club, Little Club, 
Bluestem, and Marquis spring wheat; and Kharkof, Triplet, Turkey, and Kan- 
red winter wheat. Slender wheat grass was promising among the grasses. 

Early seeding was beneficial with both winter and spring wheat at the Sand- 
point Substation. Culti-packing spring wheat resulted in an increased yield. 
Seeding 90 lbs. of peas with 70 lbs. of oats made the highest yields of such 
combinations. 

Broadcasting alfalfa and red clover seed without a nurse crop proved su¬ 
perior to other methods of seeding. With proi)er tillage methods, satisfactory 
stands of alfalfa and sweet clover can be obtained from seedings made as late 
as July. Poor results followed seeding on the snow or on honeycombed ground 
or in the full. With applications of gypsum and of lime the yield of x>erenuial 
legumes was increased by about 50 and 25 per cent, respectively, while with 
phosphate there were only slight increases. 

The iriaxiinum production of sunfiowers was obtained on plantings made April 
27 and at 18-ln. placing. Com produced less than one-third as much as sun¬ 
flowers for silage. Idaho Rural and Irish Cobbler potatoes were the highest 
yielding of the late and early varieties, respectively. Heavier seeding pro¬ 
duced a greater total yield and whole seed outyielded cut seed. 

Crop experiments {Indiana 8ta. Rpt. 1923, pp. 51S3 ).—Based on the aver¬ 
age acre yields in tests and average Indiana farm prices during the period 
1910-1922, the percentage returns, considering winter Vheat at 100, were winter 
rye 95, spring oats ( 50 , spring rye 55, winter barley 51, luring barley 48, and 
spring wheat 35. Michigan Amber and Stoner wheats made their best yields 
when drilled solid at the rates of 7 and 6 pk. per acre, respectively. Experi¬ 
ments with Sudan grass indicate, for maximum yields of hay and seed, drilling 
solid 32 lbs. of seed per acre about June 1. Native clovers were far more 
winter-resistant than exotic strains. 

[Field crops work in Louisiana, 1023 ], W. G. Tagoakt, A. F. Kidder, 
G. L. Tikbout, S. Stewart, ,T. M. Jenkins, et al. (Louiitiana Stas, RpU 1923, 
pp, 7, 8, 18, 19, 26, 27, 35-41, 4^48 ),—Sodium nitrate and ammonium 

nitrate gave the best results of the nitrogenous materials applied to sugar cane 
at the Sugar Experiment Station (E. S. R., 49, p. 824). The merits of mell- 
lotus were again evident on fall plant cane and on the stubble crop. 

Varietal leaders at Baton Rouge included Cleveland, Trice, Mexican Big 
Boll, Alex Wilt Resistant, and Dixie Triumph cotton; Express and Delfos 
6102 long staple cotton; Patterson oats; Biloxi and Mammoth Yellow soy 
beans for seed. Ebony for bogging down, and Otootan, Barchet, Laredo, and 
Virginia for hay; and Osceola velvet beans. Red clover from foreign sources 
was only slightly mildewed, while strains grown In the United States were 
badly affected. Certified Triumph seed potatoes from Nebraska and Wisconsin 
proved decidedly superior to ordinary commercial seed. In 1923 the certified 
seed gave over 61 per c^t more yield and had only a fractional amount of the 
mosaic found in uncertified stock. 

Experiments at the North Louisiana Station included variety tests with 
cotton, corn, velvet beans, and soy beans; rotations; and studies of place 
effect in cotton varieties. 

Acadia rice produced the highest yields at the Rice Experiment Station. 
FertiliEer experiments have shown that no commercial fertilizer can be relied 
upon to sufficiently increase or maintain the yield of rice on land similar to 
that of the station. Although certain dements alone and in comblnatioa la* 
creased the yield, the Increase was in no case sufiaclent to pay for the cost 
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of application. The yields of rice obtained after a crop of soy beans in 1922 
were far in excess of those secured from commercial fertilizer or from fallow 
land. Culture of soy beans has controlled weeds, especially red rice, and 
hardly half the work was needed to obtain a good seed bed after soy beans 
as after rice. 

[Report of field crops work In Nebraska] {Nebraska Sta, Rpt. [19291 j 
pp, /5~i7, 34-98), —Exx)eriraent8 with field crops are reported on as heretofore 
(B. S. R., 49. p. 7S2). 

Hybridization of self-fertilized lines appeared to be the most promising 
method of corn improvement. Certain pure line Fi hybrids showed superi¬ 
ority over the original com, but new hybrid seed must be produced annually 
rather than selection from the hybrid progeny. Root rots did not appear to 
be serious in Nebraska, and if seed of satisfactory viability is selected ap¬ 
parently nothing is to be gained by germinator testing for disease. The 
question of regional adaptation, involved in all such tests, is regarded as the 
outstanding factor in productivity. Transpiration data in water requirement 
studies with corn suggest that soil treatments resulting in more favorable 
plant development tend to increase the dry matter produced per unit of 
water transpired. 

The leading early varieties of oats have averaged 54 bu. during 18 years 
and of late oats 45.3 bu. The most productive varieties of spring and 
winter wheat and the relative yields of Sudan grass and Amber sorgo in 
seeding and harvesting ifests are shown. Rate of planting tests indicate that 
tlie planting rate with any of the small grain crops may vary widely with¬ 
out a material effect upon yield. Although sorghum varieties did not differ 
much in forage production, Amber sorgo has considerably outyielded 
Sudan grass. 

Rotations at the North Platte Substation including manure and sod crops 
averaged 53.5 bu. of corn per acre during 1923, while rotations omitting manure 
and sod crops made 44.4 bu. The average acre yield of five early varieties of 
oats was 74.7 bu. as compared with 50.6 bu. from three late varieties. Oats 
on fall plowing produced considerable more grain than oats on spring plow¬ 
ing. The soft varieties of corn led by Red Flour yielded about 5 bu. per acre 
more than dent varieties. Maximum yields in date of seeding tests with wheat, 
oats, barley, and rye were obtained from plantings made April 9. 

Sorgos averaged 565 lbs. more forage per acre than grain sorghums at the 
Valentine l^ubstation. Sudan grass produced about one-lialf the forage yield of 
the sorgos and about two-thirds that of corn. Planting in cultivated rows 
gave a slight increase over driiliug. The relative yields of silage crops, grain 
crops, millets, and annual legumes are also given. 

Rotations at the Scottsbluff Substation containing alfalfa, sweet clover, or 
manure have been profitable as an average for 32 years, while rotations omit¬ 
ting these have been unprofitable. Commercial fertilizers did not influence 
yield materially, indicating that the enhanced yields resulted from the in¬ 
creased organic and nitrogen content of the soil. Tame grass pasture receiv¬ 
ing 10 and 20 tons of manure per acre annually had twice the carrying capacity 
of unmanured pasture. 

[Field crops experiments in North Carolina, 1022—BR], C. B. Wiluams 
and C D. Matthews {North CaroUna Bta, Rpt 1929, pp, 26, 27, 4^-4^, 55-97, 
88, fill, i).—Investigaticms with different field crops are reported qn in con¬ 
tinuation of earlier work (B. S. R., 49, p. 733). 

In experiments with tobacco in progress at Oxford in cooperation with the 
IT. S. Department of Agriculture, when magnesia, derived from either dolomitic 
16923—25-4 



882 


EXPEBIMBlffT STATION KECORD. 


tVol, M 


limestone or double manure salts and kainlt, was applied fairly liberally, sand- 
drown was not prevalent except on unllmed double manure salts plats where 
calclte was applied. On these plats a small percentage of the plants developed 
symptoms of sand-drown, Indicating that not enough magnesia was available 
to mature the large growth of the leaf developed during the season. Where 
calcite was applied sand-drown was worse this year than where no lime was 
used, Indicating that the use of calcium alone seemed to hasten the exhaustion 
of the magnesia supply of these soils somewhat similar in effect to that 
shown by exhaustion of the potash supply. Cottonseed meal, sodium nitrate, 
dried blood, and ammonium sulphate ranked in order as individual soifVces of 
nitrogen, although a mixture of one-fourth of each of these materials gave 
satisfactory results. Acid phosphate gave the best results of the sources of 
phosphorus. Potassium chlorld produced more and better tobacco than hlgii 
grade potassium sulphate, although all tests have shown tobacco produced with 
the latter salt to have a better burning quality. Fairly liberal applications 
of potash appear essential for the most profitable growth of tobacco. While 
tobacco after cowpeas has been fairly satisfactory, tobacco must be planted 
close, topped high, and harvested by priming for best results from such crop¬ 
ping. Otherwise an excessive amount of nitrogen will produce tobacco of poor 
quality. 

A method for determining rapidly the density of fiber population on the 
cottonseed coat employing a sharpened leather punch for cutting out a sec¬ 
tion of the seed coat and then counting the fibers, ha*s been very satisfactory. 
It is claimed to be much superior to methods previously recommended. In which 
the area of the seed must be determined. Close spacing of cotton has yielded 
highest although furnishing a slightly shorter staple. 

Comment is made on the behavior of subterranean clover, serradella, Ala¬ 
bama Bluestem wheat, and varieties of the mungo bean. The progress of breed¬ 
ing work with Honey sf»rgo and pure lines and hybrids of soy beans is briefly 
described. 

Elevations over 2,500 ft. appear to l>e satisfactory for growing desirable 
seed potatoes for eastern North Carolina. 

[Field crops investigations in North Dakota, 1021 — 1023 ], H. I.. Walster, 
H. L. Bolley. and T. H. Hopper {North Dakota Sta, Bui. Ilk {19^), pp. 5-15, 
28, 29, SO, SI, 41, 42, figs. 2 ).—^These pages report the progress of experiments 
noted earlier (E. *S. R., 48, p, 29) and describe varietal tests with soy beans 
and com; seeding tests with winter wheat and rye; breeding work with 
alfalfa, com, wheat, and flax; and analyses of com varieties, grasses, and 
mangels. Investigations with flax have been already noted at length (K. S. 
R., 51. p. 487). 

In rotations on unmanured land wheat averaged 17.7 hu. per acre and where 
manure was used^^uce in tlie rotation, 20.1 bu. Crop i^esidues were as effective 
in maintaining wheat yields In 4-year rotations as was manure. The best 
wheat yields were obtained after red clover, whereas yields after German 
millet were distinctly poor as compared to better crop sequences. Hard red 
spring and durum wheats averaged 14.6 and 21.6 bu. per acre, respectively, 
after sunflowers and 16.5 and 26 bu. after potatoes. In a rotation of red 
clover, wheat, corn, and barley, wheat benefited most from the legume, barley 
somewhat, and com but little as compared with a rotation replacing the clover 
with t’mothy. When these rotations were manured, the percentage increases 
due to manure were much greater in the nonlegume rotation. 

During most of the period 1914-1921, manured alfalfa produced 8.62 tons of 
hay |>er acre, and unmanured alfalfa 3.63, indicating that as far as the heavy 
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clay soli at B*argo is concerned, top-dressing semipermanent fields of alfalfa 
with rotted manure Is not profitable. During 7 comparable years, unmanured 
alfalfa has produced 50 per cent more hay than manured brome grass land. 
During 16 years brome grass manured yielded 2.72 tons of hay per acre and 
unmanured, 1.61 tons. The fodder yields of sunflowers do not recommend 
them where com produces well. 

[Agronomic experiments at the Dickinson, Edgcley, Hettinger, Lang- 
don, and Willlston, North Dakota, Substations, 1921—1023], 1^. Moomaw, 
<>, A. Thompson, U. J. Downey, L. JomjENsoN, and A. C. Kuenninq {Noi'th 
Dakota Sta. Bui lU Hm)* PP^ 7P-87, 82, 8S, 8//, 85, 86-89, 90-95, 

figs. 2 ).—Projects reported on In continuation of earlier work (E. S. II., 44, 
p. 524; 45, p. 734; 48, pp. 30, 224) include variety tests with durum and com¬ 
mon wheat, oats, barley, corn, millets, flax, field peas, alfalfa, i>otatoes, sugar 
lieets, rutabagas, carrots, and mangels; seeding experiments with wdieat, oats, 
field peas, and potatoes, and corn and sunflowers for silage; effects of crop 
scQuen(!es on yields; rotations on dry land and under irrigation; and tillage 
experiments. 

[Field crops work in Porto Rico in 1923], T. P>. ISIcClelland, T. IIregoer, 
W. P. Snyder, and J. A. SArj)ANA (Porto Rho Sta. Rpt. 1928, pp. 5, 6, 7, 8-10, 
11, figs. 2 ).—In further investigations (K. S. It., 50, p. 533) with cover crops, 
Crotalaria juncea gave the most snti8fa<*tion of the several species of Crotalarla 
grown, making a vigorous and rapid growth and smothering encroaching weeds. 
A study of the photoperiodism of Tephrasia Candida show'e<l that a range of 2.2 
hours in local day length suffices to determine the blooming sea.son and to 
ino<iify decidedly the growth of the plant. 

Madeira and Key West led the varieties of sweet potatoes in production. 
Yams with staked vines yielded twice as much as those with unstaked vines 
grown on equal areas. Although yautias and taros planted 18 by 36 In. 
yielded 20.7 and 12.5 per cent, respectively, more than when spaced 36 by 36 
In., twice as much seed is required In the iiarrow^ spacing and the free use 
of an animal-drawn cultivator is hindered. 

The progress of breeding work with corn, .sweet corn, rice, beaiis, soy beaUvS, 
towpeas, and velvet beans is briefly reviewed. 

E. K. 28 and an unknown sort from Java, resemldlng Uba, were promising 
among the ne\vly Introduced sugar canes. Bud selection experiments with the 
P. O. J. 36 and Uba varieties gave negative results. In efforts to induce seed 
to germinate beneficial results were obtained where seed boxes were covered 
with glass or where sterilized soil was used. Few seed germinated, however, 
where subsurface irrigation was practiced. 

Pot experiments under glass with wheat gave results .seeming to indicate 
that the yield is reduced by planting too deep or in a trench wdiich is filled 
in with soli during growth, insufficient water supply (about 0.6 In. per week), 
withholding water from the crop after about 10 days after lieading, and failure 
to use fertilizer. Clipping the young plant.s gave conflicting results. Mulching 
with cane trash increased the yield, regardless of whether the plants were 
watered at the rate of 0.6 or 0.9 in. per week. Adding lime to the fertilizer, 
withholding potash, or varying the amount of nitrogen did not affect the yield 
appreciably. 

Agronomic InTOSttgatlons [in the Virgin Islands, 1923], J. B. Thompson 
(Virgin Islands Sta, Rpt, 1923, pp. P^^ D -—Breeding work with corn, sweet 

potatoes, and sugar cane, a fertilizer test with sweet potato varieties, and com¬ 
parisons of varieties of alfalfa, cowpeas, and velvet bemns are briefly described 
in continuation of earlier work (E. B. R., 50, p. 533). 
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Cereals and milling, 0. E. Mangels (NortA Dakota Bta, Bui. Tf^ {1924), 
pp. 87^40, fiffs, 2 ),—^Tbe baking quality of hard red spring wheat from the 
1021 and 1922 crops remained fairly stable during storage, while 1921 durum 
showed a considerable change during the first eight months. The 1922 durum 
samples were more stable than those from the 1921 crop. When stored as 
flour in a warm room the durum tended to deteriorate more than the hard red 
spring samples# 

Macaroni from Kubanka. Ariiautka. and Mindum stood up well when cooked 
and had the desirable creamy color, whereas the color of Acme, Monad, and 
red durum was unsatisfactory. Durum wheats are inferior to hard red* spring 
wheats for bread pui^oses because of smaller loaf volume, poor texture, variable 
baking quality, and creamy or yellow flour. Marquis excelled Power Fife, 
Bluestem, Preston, Red Bobs, and Kitchener for bread making, whUe Ruby 
compared favorably with Marquis. Except that the flour and bread from Kota 
show a tendency to be creamy in color, baking tests with this variety have been 
generally favorable. Data from a survey of the 1922 crop taken together with 
results on the rotation plats at Fargo suggest that cropping systems and soil 
fertility may at least equal climatic conditions in importance as a factor in¬ 
fluencing the protein content of wheat. 

Effect 9 f storage on baking quality of common and durum wheats, O. E. 
MANOEI.S (Cereal Chem., 1 (1924)t 4* PP* 168-178 ),—The storage studies with 

wheat reported above are described in greater detjill. 

Summer annuals for hay in Connecticut, B. A. BKown (Connecticut Storrs 
8ta, Bui 120 (1924)f PP- 155-172, figs. 2 ).—Varieties of mfllet and of soy beans, 
Sudan grass alone, and Sudan grass and Japanese millet with soy bean varie¬ 
ties were compared as to their value for annual hay crops. Analyses of the 
crops and mixtures, and the acre yields of hay, green forage, and of their 
several components are tabulated. 

Japanese millet seeded alone produced about 10 per cent more hay than any 
of the other crops or mixtures. Millets were easier to cure than the mixtures 
and the soy beans. Soy l)eans produced 2.33 times as much protein per acre as 
Japanese millet, the best of the nonlegumes in this respect. They had a lower 
percentage of fiber than tlie millets, and the soy bean hay seemed to be more 
palatable than millet. Sudan grass yielded less than Japanese millet and, of 
all crops tested, contained the least protein per acre. The yields of the mix¬ 
tures were usually between the yields of the two component varieties seeded 
alone. In contrasting the merits of soy beans and millet, the author feels that 
soy beans should be considered seriously in choosing a summer annual hay crop. 

Edible canna in Hawaii, H. I.*. Chung and J. C. Ritpebton (Hawaii Sta, 
Bui 54 (1924), PP- 16, pis, 2, figs. 4 )-—^The botanical characteristics, soil and 
climatic requirements, cultural methods, pests, composition, feeding value, 
and uses of edible canna (Carma eduUs) lae set forth, together with a sum¬ 
mary of experiments with the crop at the station (B. S. E., 51, p, 740). 

Potato sprouts as an index of seed value, C. O. Applbman (Margl^t^ 
Sta. Bui 265 (1924), pp. 2S7-258, figs. 10 ).—^Apical dominance in potatoes is 
regarded as the inhibiting influence of the terminal sprouts on the growth 
of sprouts from the other eyes of the tuber. The cause of apical dominance 
seems to be inherent in the tuber, but it may be partially counteracted by ex¬ 
ternal conditions. According to data presented in this bulletin the degree of 
apical dominance in the growth of the first crop of sprouts may be employed, 
under certain conditions, as a simple and practical means of detecting nnd 
eUsnlnating weak tubers in the seed stock. 

Storage of McCormick potatoes for six months at 33 to 34** F. resulted In a 
reduction of sprout vigor and in degree of apical dominance. A year of such 
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storage resulted In very weak sprout growth and destruction of apical domi¬ 
nance. Fifiotographs illustrate the direct relationship between the size of the 
seed piece, the vigor of the sprouts, and the vigor of the plants produced from 
the sprouts. Irish Cobbler tubers with (1) one vigorous terminal sprout, (2) 
sprouts intermediate in vigor and scattered over the tuber, and (3) with 
spindling sprouts emerging from nearly every eye, planted whole after sprouts 
were removed, yielded 14, 14.2, and 7.7 oz. per hill, respectively. The second 
and third groups produced much larger percentages of No. 2 tubers and culls 
than the first lot. 

McCormick potatoes were planted at uniform depths in damp sawdust and 
the sprouts removed several times when from 1.5 to 2 in. long. Apical domi¬ 
nance was very pronounced in the first crop of sprouts, the very large tubers 
(11 oz.) producing only two or three sprouts and the medium (6 oz.) and 
small tubers (3 oz.) one sprout each. With each succeeding crop the number 
of sprouts increased irregularly until a rather sudden burst of sprouts took 
place over the entire tuber. After this occurred the tubers failed to produce 
another crop of true sprouts, but instead gave rise to a number of small tu¬ 
bers in a manner very similar to that frequent in severe cases of spindling 
.sprout disease. At the time the tubers lost their capacity to produce sprouts, 
only about 8 iMjr cent of the initial total solids In the tubers had been removed 
by the sprout grow’th, altiiough something In the tubers, essential for sprout 
growth, had been exhausted. After the first two crops of sprouts were re¬ 
moved the Index of sprout vigor (the average w^elght of sprouts iu grams di¬ 
vided by the average length in centimeters) remained fairly constant for the 
next four crops and then declined suddenly with the increase in the number 
of sprouts. 

The foregoing results considered with yield tests suggest that at least 
four crops of sprouts 2 or 3 in. long may be removed from McCormick pota¬ 
toes in storage without materially aflPectlng their seed value when the tubers 
are cut before planting, but If the tubers are planted whole they may produce 
too many stalks per hill because of the apical dominance being weakened 
l>y reiHjated sprouting, Irish Cobblers appear to be weakened by repeated 
.sprouting somewhat sotmer than McCormick potatoes. Under proper condi¬ 
tions of common storage it is usually unnecessary and unwise to remove the 
sprouts before planting, as the number of sprouts will Increase greatly In the 
next crop. 

Spacing of potato hills, B. A. Bkown (Connecticut Starrs Sta. Jful. 110 
(1924), pp, 143^151 ),—Irish Cobbler, Green Mountain, and Rural Russet pota¬ 
toes were planted in 3-ft, rows with hills ranging from 6 to 23 in. apart. 

In practically every test the total yields increased and the percentages of 
No. 1 tubers decreased as the distance between hills was reduced. Net returns 
from the 9- and 12-ln. spaclngs were larger than from the other distances for 
all varieties In each of the three years of the tests. The net returns from the 
0-in. spacing with Irish Cobblers were larger than from the 12-iii. in two of 
the years, averaging $16.78 more per acre. Since the net returns from the 9- 
und 12-ln, spaeings with Green Mountain and Rural Russet were not sig¬ 
nificantly different and because of the lower value of the No. 2 tubers, 12-ln. 
spacing appears advisable for average conditions. 

Investigatioiial and experimental work on sugar cane, P. R, Kuntz 
(Porto Rioo Dept Apr. md Labor Sta, Ann. RpU (1923), pp, 35-37; also in 
Spanish ed,, pp. 35-d7).—In tests in different districts in the island the sugar 
cane varieties B. H. 10(12), L. 611, St Croix 12(4), and B, 8696 were char¬ 
acterized by high percentage of sucrose, good purity, early maturity, and fair 
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resistance to prevailing diseases. P. R. 433 appeared of promise among the 
Porto Rican varieties tested. 

Farm seed survey, H. L. Walsteb (North Dakota 8ta. BuL 174 (1BH)$ 
p. 15), —survey of the quality of the seed sown on many farms in North 
Dakota in 1922 disclosed the presence of kinghead in seed wheat, wild oats in 
seed oats, pigeon grass in flax seed, hard red spring wheat and red durum in 
amber durum seed, and frequent admixture of durum in common wheat seed. 
Cleaning devices and rotations, including cultivated and sod crops, are sug¬ 
gested for weed control. 

Ridding the land of wild morning glory, G. Stewart and D. W. 1»ittman 
{Utah 8ta, BuL 189 {1924), pp, S’^O, figs, id).—Serious infestation of agri¬ 
cultural land in Utah by wild morning glory (Convolvulus sp.) led to experi¬ 
ments wherein heavily infested plats were variously sprayed, tilled, and shaded. 
The effectiveness of the different treatments was measured by the amount of 
rbotstocks in the soil at the end of the season, the top growth the following 
spring, and by the ease and success with which sugar lieets were grown in the 
two years following treatment 

Tillage^ was found to l>e much more effective than spraying with solutions of 
sodium arsenite. The results indicated that frequent and preferably shallow 
linage should be applied just before or immediately after top growth appears. 
Russian sunflowers sown as a smother crop in 20-in. rows with plants 3 or 4 in. 
apart were effective up to about 85 per cent, but this method is not recom¬ 
mended unless clean tillage is Impractical. Corn drilled in 24-in. rows was 
ineffective as a smother crop. While pasturing with hogs destroyed about 
three-fourths of the stand, it is advised only as preliminary where clean tillage 
is impossible. Neither covering the land with 4 or 5 ft. of well rotted straw, 
nor shading with heavy building imijor, nor yet spraying with crude oil, kero¬ 
sene, gasoline, and salt brine was effective in controlling the weed. 

Studies in the eradication of wild morning-glory, G. Stewart and D. W. 
Pittman (Jour. Amer. 8oc. Ayron,, 16 (1924), No. 8, pp. 506-518), —An abridged 
account of the experiments noted above. 

HOETICirLTUEE. 

[Horticultural investigations at the Indiana Station] {Indiana Nta. Hpt. 
192S, pp. 34-38, figs, 2).—This report comprises, as usual (K. S. R., 49, p. 530), 
brief comments on the progress of various investigational activities. At 
Laurel, apple trees managed on the tillage cover crop plan continued to lead 
others In grow^th and production. The application of nitrate of soda to trees 
mulched with straw since 1916 resulted in a marked increase in gffowth. 
Pruning investigations carried on with 6-year-old apple trees indicated that 
heavy pruning not only retards growth but delays the beginning of fruiting. 
Thinning peach fruits markedly increased the slase of the remaining specimens 
on old trees bear&g a large crop. As in the preceding season, dusting in¬ 
vestigations at Peru showed this treatment to be less effective and more expen¬ 
sive than spraying for controlling apple scab. Studies indicated that the 
essential value of a cover crop lies in the amount of vegetable matter made 
available for plowing under, and that winter cover crops ishould be turned 
under as eariy as possible in the spring. 

Variety and strain tests with tomatoes on the new station farm, though 
not so conclusive as in previous years, again demonstrated the superior value 
Of station selected stocks. In separating sweet com kernels into large end 
<^all sizes, it was found that large seed resulted in einrlier and more uniiSonnly 
maturing plants, of slightly higher yielding capacity. Station selected sw^ 
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corn liitocks were fauiid superior to commercial varieties iu respect to yield, 
growtli uniformity, and freedom from dlKease. Sweet corn fertilizer studies 
on a deep, fertile soil at Brookston showed the best growth and largest yield 
on the complete fertilizer plats. The use of 000 lbs. i)er acre of nitrate of 
soda resulted in proUtable spinach yields. Water, nitrate of soda, and manure 
increased the yield of cauiitlower plants, while piiosphorus, potash, and lime 
proved unprohtuble. 

[Horticultural investigations at the North Carolina Station], O. D. 
Matthkws {North Varolina fa>7a. HfU, 1923, pp. 85, 86*).— Observations on the 
yield of individual iiecan trees showed a considerable variation within single 
varieties, suggesting the possll>ility of iiuprovcuient by the propagation of high 
yielding trees. Top working studies witlt the pecan indicated that a combina' 
lion of grafting and biuldiiig yields satisfactot^ results. It is believed that top 
working, in order to tie most successful, should be contined to rees not over 
lU years of age. Cracking tests of nuts from several pecan vu leties assisted 
inuterially iu determining tiie adaptability of varieties to the S nte. 

i*ruuing investigations witli apples, begun at the Mountain Station in 1919, 
have already shown the inadvisability of severe pruning of young trees. 

[Horticultural litvesUgations at the North Dakota Station], A. l\ Veageb 
{North Dakota Uta. Bui. 114 Kl924)^ pp- 49~3d, Hgit. 3 ).—A brief review of 
activities, chieiiy comprising varietal tests of a large number of vegetables, 
fruits, and ornamental plants. 

In a storage test of squash and pumpkins, the Mammoth Cheese pumpkin 
kept 17 montiis in goocf condition. Tomato plants spaced 5 by 5 ft. not only 
outyielded similar plants spaced 1 by 5 ft. but their fruits were larger and 
tirmer. Significant differences were noted in tiic popping quality of varieties 
of pop corn, the Golden Tom Thumb being one ol the poorest and Blacl Beauty 
one of tlie best In this respect. Pop corn with a moisture content ranging 
lietween 10 and 14 jier cent gave the most satisfactory results. 

Work with the various greenliouse crops indicated the value of mushrooms 
as an auxiliary crop planted beneath the regular beds. The Grand Kapids 
forcing tomato proved very satisfactory both in productivity and in ability to 
Helf-poliinate under cloudy conditions. A selected strain of the Grand Bapids 
lettuce designated as Dakota Beauty and a selection of the Earliaua tomato 
known as North Dakota Earliana were favorably received by growers. The 
F, generation of a cross in which the Nortli Dakota Earliana was one parent 
has proved ns early as the Earliana and bears smoother and firmer fruits. 

In fruit tests it was found that Delicious and Golden Delicious apples are 
not hardy. The Latham raspberry gave satisfactory results. As reported on 
l»age 8ii9, api>le tree.s with short trunks were hardier and more productive than 
those with standard trunks. Mulched apple trees suffered no winterkilling 
injury, whereas clean-tilled trees showed 25 per cent loss. 

[Horticultural investigations at the Porto Rico Station, 1^23], T. B. 
McClelland, T. Breqqeb, W. P. Snydkr, J. A. SaijiaSa, W. V. Toweb, and 
H. C. Hbnkickskn (Porto Rico Bta. Hpt. 1923, pp. 4, 5, 6, 7, 8, 10 , 11 , H, 16 - 18 , 
608 . 2 ).—A general review of experimental activities during the year (E. S. R., 
50, p. 589). 

A strain test of beans, including native, introduced, and hybrid varieties, 
indicated the superiority of varieties originating in the tropical zone. How¬ 
ever, one variety from Manchuria showed considerable promise. Hybridisation 
work with ornamental hibiscus resulted In the production of approximately 
250 seedlings. 

As in preceding years coconut trees fertilized with common salt led In 
production, yielding an average of about 69 nuts per 9-year-old tree, as com- 
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pared with from 60 to 67 nuts for trees fertilized with ammonium sulphate 
used in combination with acid phosphate or potash or with both. Ckmtrol 
trees averaged 86 nuts. 

Fertilizer studies with coffee demonstrated ^he value of potash for this plant. 
Twenty plats receiving potash alone or in combination with other materials 
produced 2.75 times as much coffee as did the same number of plats differing 
only in the absence of potash. The superiority of ammonium sulphate over 
nitrate of soda as a coffee fertilizer on clay soils was shown in pot experiments 
in which the bushes fertilized with ammonium sulphate greatly surpassed 
the nitrated trees in height growth, number of leaves, weight of leaves, and 
in weight of trunk and branches. The nitrated trees were in fact only dlightly 
superior to the control trees. 

Observations on the F* generation of a cross between the native striped 
Pompona and the New York Improved eggplants showed the majority of the 
seiedlings to be purple fruited and of good size. In a few cases the color of the 
native was combined with the size of the New York Improved. 

Tomato investigations Included an attempt to obtain good quality, vigorous 
stocks by hybridizing native and commercial varieties. In general the progeny 
yielded more than either parent but showed no marked superiority in wilt 
resistance. In some cases the bitter flavor of the native tomato was not 
eliminated, and in other cases the seedlings lacked the symmetry and uni> 
formlty of the commercial parents. The progeny of Globe X Mack Proliflc out- 
yielded either parent. Planted in wilt Infected soil Stark Blight Resister 
(Norton) showed maximum resistance, only 21 per \jent of the plants suc¬ 
cumbing in 162 days. 

A study of different methods of storing grapefruit for home use indicated 
that fruits cleansed of scale and stored in clean, moist sand or sawdust will 
keep for several months. The longest period of storage was 14 months, but 
losses usually began after 5 months. Of varieties tested, the Pernambuco was 
the best keeper. Marsh Seedless second, and Duncan third. It was found that 
grapefruit may be satisfactorily stored for short periods in dark, moist 
chambers. 

Studies of the effect of storage temperatures on the ripening of pineapples 
indicated that holding at from 50 to 60** F. for one week will imrtly arrest 
maturity changes, and that a temperature of from 35 to 40** will stop maturity 
changes considerably whether the fruits are green or mature. Storage up to 
6 days at from 35 to 40** did not interfere with the proper ripening of im¬ 
mature pineapples subsequent to their removal. Very little shrinkage was 
noted in well-packed pineapples held for from 6 to 10 days at a temperature of 
from 35 to 40**. Plant ripened pineapples were kept from shrinking by coating 
with a thin layer of paraffin, a procedure which, however, interfered with a 
proper coloration of immature fruits. 

A study of stori|ge temperatures in relation to the control of stem-end rots 
in oranges and grapeftyiit showed that this disease may be held in check by 
holding fruit at a temperature of 45*. However, subsequent to removal from 
storage the fruits decayed rapidly. Ocean transportation studies indicated that 
if precooled to 50** citrus fruits may be shipped from Porto Rico to New York 
City in the ventilated hold of nonrefrigerated steamers without the teniperatiire 
rising much above 60*. 

[Horticultiiral investlgatioiis at the Virgin lalimds Station, igffS], 
W. U. Pkbby {Virgin I§Umd9 Sta. Rpt. 19$3, pp. 7-16, pis. 6).-—Similar to 
earlier reports (B. S. R., 50, p. 540), this contains yield and cultural notes on 
tftM and vegetable varieties. Among a number of new plant accessions re- 
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ceived during the year were several species of Eucalyptus and Casuarina, both 
deemed of possible value as windbreak material. In addition several fig and 
grape varieties and oil and sugar producing palms were introduced. 

The bush form fruit tree, A. F. Yeageb (Amer. Soc, Hort. Sd. Proo,, 20 
{192S), pp. Investigiitioim at the North Dakota Experiment Station 

indicate that bush form apple and probably other fruit trees have a positive 
advantage in that locality over standard trees. Of two lots of Hibernal 
apples, one branching at the ground and the other at 2-ft. elevation, the former 
lot made not only much the greater annual growth but also came into fruiting 
earlier. Records taken at the end of the second and third season after planting 
showed the bush trees to have averaged 125 and 346 in. growth, respectively, 
as compared with 60 and 145 in. for the standard trees. Sand cherry trees 
planted as standards apparently overcame injury to the original head by 
sending out lower limbs. Compass cherries were found better able to withstand 
the adverse weather conditions. In conclusion the author admits the cultural 
disadvantage of bush form trees but believes the increased hardiness more than 
offsets this handicap. 

Apple growing east of the Mississippi River, H. P. Gould (f/. S. Dept 
Ayr., Farmers' But 1360 (1924), PP- 11+50, figs. 38). —A comprehensive discus¬ 
sion of the principles and practices of apple production, considering in detail 
such points as the present distribution and extent of the industry, selection of 
location and site, propagation, selection of healthy and vigorous nursery stock, 
planting practices, systems of culture, tillage implements, fertilizers, pruning, 
and protection against insect, fungus, and animal pests. 

Studies of physical and morphological changes in Bartlett pears, A. E. 
Mubneek (Amer. Jour. Bot., 10 (1923), No. 6, pp. 310-824, pt 1, figs. 3 ).— 
In general continuation of studies at the Oregon Experiment Station 
(B. S. R., 46, p. 641) upon factoia concerned in the ripening of peers, the 
author found the following seasonal morphological and histological changes 
occurring in the Bartlett pear: 

“There was an average increase of 93.7 per cent in size and an average 
decrease of 14.8 per cent in thickness of walls of cells of the cortex. Cells 
of the lower portion of the subepidermis increased in size (area of a longi¬ 
tudinal section) by 65.6 i)er cent, while those of the first layer beneath the 
epidermis increased by 39.3 per cent. Though comparatively slight, still 
there was a seasonal enlargement in size of epidermal cells amounting to 
close to 14 per cent. The cuticle covering these cells decreased in thickness 
at the same time by 19 per cent. The average increase in number of * window 
cells ’ per ' mother cell ’ was from 2.92 to 4. Lenticels decreased during this 
period from 44 to 32 per square centimeter of surface area of the pear. A con¬ 
spicuous alteration in form and structure of lenticels was noted. The volume 
occupied by starch in an average cortex cell decreased from 5.49 per cent to 
1.17 per cent’* 

It is believed, however, that chemical alterations of the various constituents 
of the cell walls are also undoubtedly concerned in the softening associated 
with maturity. The increased turgidity of the cells of the cortex resulting 
from the gradual hydrolysis of starch into sugar may also contribute to the 
lowering of physical resistance in the cortex during the ripening season. 

Studies ndatlng to the harvesting and ‘storage of apples and pears, 
H. Habthan (Oregon 8ta, But 206 (1924), pp, 5^2, figs. 0).—A8 a further 
contribution to fruit storage investigations, the author presents the results of 
1928 studies with fruits grown principally in the Willamette Valley. 
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The relation of humidity to loss of weight in the Bartlett pear was shown 
when fruits stored at from 52 to 56 jier cent humidity lost 13.9 per cent of 
their weight in 408 hours, while fruit held at the same temperature for the 
same time at from 80 to 86 per cent lost only 1,1 per cent of their weight. 
Bartlett pears picked August 14, August 29, and September 14 lost under 
similar storage conditions 9.7, 6.3, and 5.8 per cent of weight, respectively, 
showing that the immature fruit suffers the maximum loss. Pears picked 
August 29 and subjected to the same storage conditions except wrapping, part 
being unwrapped, part inclosed in common fruit tissue, and part in oiled paper, 
lost 7.9, 6.8, and 6.7 per cent of their weight, resiH»ctively, indicating that 
wrapping had no significant effect on storage shrinkage. Daily records of loss 
of weight in Bartletts harvested Augu.st 29 and kept at 66® F. in open con¬ 
tainers in which the relative humidity was from 52 to 56 per cent showed the 
fruits to lose weight at a fairly constant and uidform rate during tlie 16 days 
observed. Determinations of the volume loss in pears picked August 14, August 
29, and September 14 and stored at 06® and at a relative humidity of from 52 
to 56 per cent showed losses of 14.5, 9.2, and 0.2 i)er cent, respectively, thus 
closely correlating volume with weight lo.sses. 

As indicated by pressure tests. Bartlett i>ears from lightly cropped trees, 
though larger in size, were less mature at a given date than fruit from heavily 
laden trees. In studies of various factors believed to affect the pressure test 
readings, it was found that temperature is a potent factor, Bartletts at 97® 
registering 31.6 lbs. as compared with 35 lbs. for fruit at 51®. The removal of 
the major part of the crop from pear trees resulted In ti marked slowing down 
of the rate of loss in pressure resistance for the residue as compared with that 
of unpicked trees, leading to the suggestion that the pressure test is no longer 
an accurate indicator of maturity after part of the fruit has been picked. 
A slight Increase in the resistance of pears subsequent to harvesting observed 
in certain instances is believed associated with loss In turgidity of the epi¬ 
dermal cells, rendering the skin leathery and tough. Fluctuations of pressure 
readings occurring in fruit while still attached to the trees are also believed 
due to turgidity relations. 

Since pressure readings on pared and unpared surfaces of clear-skinned 
varieties of pears showed about equal variability, the author believes that 
nothing is gained in paring sucli fruits. However, in russeted and heavily 
blushed fruits, paring may result in greater accuracy. Pressure tests of pared 
and unpared Comice pears picked at nine dates between September 17 and 
October 19 showed a greater amount of seasonal decrease in resistance in the 
epidermal than in the exposed llesh, indicating that tests witli unpared fruits 
were the more satisfactory. 

Such general conditions as ripening of Imperfect fruits, changes in ground 
color, and loss of bloom were found to be more reliable indicators of approach¬ 
ing maturity than'were ease of separation from the spur, color of the seeds, 
or size. In order to study the relation of time of picking to quality and time 
of ripening, storage tests werf? conducted with representative lots of Anjou, 
Cornice, Winter Nelis, and Bartlett pears gathered at intervals of from three 
to five days and subjected to the pressure test. Correlating ultimate quality 
with original pressure readings, it was found that ranges between 24 and 19, 
20 and 18, 33 and 29, and 35 and 25 lbs. at the time of harvest were satis¬ 
factory maturity indicators for the respective vaHetles. 

Among miscellaneous observations, it was found that the total crop of 
Bartlett pear trees was not materially affected whether the firuit was har¬ 
vested in one or three pickings. Pears, especially those of the Cooitce and 
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Bartlett varieties, when blushed with red kept longer than unblushed fruits. 
Core rot was found much more abundant in late than in early picked fruit. 

Pressure tests with Crimes, Ortley, and Jonathan apples showed a gradual 
seasonal decrease, which was not, however, sufficient to serve as an indicator 
of maturity. Observations uiwn Grimes apples picked on six dates showed the 
late picked fruits not only to keep best but to be larger in size and to have 
a higher flavor. With Jonathan, on the other hand, early harvesting was 
most satisfactory. Removal of bloom from Rome Beauty apples resulted in 
increased, weight losses, maintained uniformly throughout the season, and 
an earlier decline than in normal fruits. 

[Strawberry tests at Hammond, Iia.], B. Szymoniak {Louisiana Sins, 
Rpt 1929, pp. 51-99). —Of various combinations of fertilizing ingredients used 
on the Klondike strawberry, that comprising 120 lbs. of nitrate of soda, 240 
lbs. of acid phosphate, and 75 lbs. of sulphate of potash gave the highest 
yield of fruit In a test of 10 varieties, Nick Ohmer not only produced the 
largest yield but also the earliest ripening fruit. 

[Grape pruning investigations at the Nebraska Btation] {Nebraska »S7a. 
Rpt. [1929'], pp. 20, 21). —comparison upon vigorous 7-year-old vines of tlie 
cane and spur systems of pruning Indicated tlie superiority of the former. The 
cane pruned vines averaging 96.6 buds yielded in 1923 6,083.2 gm. of fruit per 
vine, 73.94 per cent of the l)uds were productlvif, the clusters averaged 62.24 
gm., and the average number of clu.sters from each productive bud was 2.53. 
On the other hand, the spur pruned vines averaging 62.1 buds produced 5,974.2 
gm. of fruit, bore 66.6 i?er c?ent of productive buds, their clusters averaged 60.99 
gm., and the average number of cluster.s i^er productive bud was 2.26. 

Spraying schedule for grapes, C. R. Phipps {Missouri Fruit St a. Circ. 22 
{1924), pp. 4f fiO* !)•—connection with a spraying schedule, there are pre¬ 
sented brief notes on diseases, insects, spraying materials, and spraying equip¬ 
ment 

The Guatemalan avocado in Hawaii, W. T. Pope {Hawaii Sta. Bui. 51 
{1924), pp* 24, pl9.10). —general discussion in which is presented information 
concerning the introduction and early history of the Guatemalan avocado in 
Hawaii, botanical characters, methods of propagation, cultural requirements, 
control of insect pests, probable yields, and the composition and uses of the 
fruit, as well as technical descriptions of important varieties. 

The Hawaiian tree fern as a commercial source of starch, J. 0. Rippekton 
{Hawaii Sta. Bui. 59 (1924), pp* 16, pis. 7, figs. 2). —In order to determine the 
commercial possibilities of the Hawaiian tree fern, studies were made of its 
rate of growth and of the character of the starch manufactured therefrom. 

Notwithstanding the fact that the fern can be successfully planted upon cut¬ 
over areas, It Is believed that the rate of growth (4.35 in. vertically jier year) 
is too slow to make commercial growing feasible. At the present time the cost 
per ton of bringing the raw product to the mill is greater than the cost of pro¬ 
ducing most of the common starch crops of Hawaii. 

In chemical composition the core of the tree fern was found to resemble 
that of other starch crops, especially the edible canna. Morphologically, the 
starches of the different tree ferns were found very similar, differing chiefly 
in size, but also somew^hat in shape. Tree fern starch is used for both culinary 
and laundry purposes, and for the latter use is considered superior to corn¬ 
starch. In Hawaii the starch of the tree fern is used chiefly in the preparation 
of poi. 

The ^diolns; Its propagation, culture, and varieties, O. W. Ellenw^ood 
(Ohio Sta. Mo. But, 9 (1924), No. 5-9, pp. 95-99).—A. brief popular discussion. 
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Hedges for Florida, H. Mowst {Florida 8ta, Buh 17B (1924), pp. 20, 

IS). —general discussion, In which the author presents information on the 
planting, cultural care, and pruning of hedges^ upon various species utilised 
or capable of being utilized as hedge material. 

FOEESTBY, 

Trees and how they grow, G. G. Nutt all (London and New York: Cassell 
& Co„ Ltd,, 1923, new ed„ pp, XI-^184, pls. 70).—A new edition (E. S. U., 80, 
p. 843) of a popularly written treatise on the life histories of important shade 
and forest trees of Great Britain and northern Europe. 

Forest tree planting. A- H. Richabdson (Ontario Dept Lands and Forests, 
Foreshj/ Branch But 1 (1924), pp. 71, figs, 31), —^A general discussion. 

Western forest trees, J. Bt Bebby (Yonkers, N, Y,: World Book Co,, 1924, 
pp, xn-4’212, figs, 97).—^A guide to the identification of trees and wood of a 
large number of western North America forest species. 

A mannal for northern woodsmen, A. Oahy (Cambridge: Harvard Univ. 
Press, 1924, 3. ed., pp. XIV-{-302, pis, 3, figs. 75). —The principles and practices 
of land surveying, forest mapping, log and wixid mensuration, and timber esti¬ 
mating are concisely presented in this pocket manual, the second edition of 
which was earlier noted (E. S. K., 38, p. 751). 

Comparison of tape and caliper measurements, H. Kbauoh (Jour. For¬ 
estry, 22 (1924), No, 5, pp, 537-539), —^Diameter measurements taken with 
calipers and with tape upon trees in sample plats in«the Coconino National 
Forest, Arlz., indicated that when a suflicient number of individual trees are 
included in a study there are only slight differences between the measurements 
obtained by either method. In general, tape measurements averaged slightly 
higher than caliper measurements, but the latter are considered more satis¬ 
factory in that they may be taken much more rapidly and also tend to avoid 
errors due to loose bark, knots, etc. 

Some developments in Pennsylvania forest nursery practice, G. S. Prbby 
(Jour. Forestry, 22 (1924), No, 5, pp, 546-552), —Studies at the Pennsylvania 
State Forest School at Mont Alto indicate that the heavy loam soil char¬ 
acteristic of that locality can be greatly improved for forest nursery purposes 
by incorporating various materials. Charcoal screenings were valuable but 
difficult to obtain. Nursery l>eds to which decayed hardwood sawdust was 
added at the rate of 6 and 10 lbs. per 100 sq. ft. produced 124 and 105 white 
pine seedlings per square foot, respectively, as compared with 53 for the 
control bed and 133 for the charcoal bed. In respect to vigor the sawdust* 
treated seedlings grew better than the control and equaled those of the char¬ 
coal-treated beds. Anthracite coal ashes did not give so good results as 
sawdust. 

Hemlock seed sown December 1 gave much better results than that sown 
May 1, indicating that hemlock seed either can not withstand the desiccation 
incident to storage or else requires the stimulus of cold combined with moisture 
found only in the open ground. Hemlock seed beds under half shade were 
superior to beds under three-quarters shade, but it is believed that the heavy 
watering given the beds may have affected these rt.* 

Among the many species of seed tested at Mont Alto, sa.. . t>caf pine was the 
latest to germinate, it being evident that high soil temperatures are required 
to secure rapid and abundant germination of this species. Sycamore and inul* 
beri^ seeds also required considerable heat and the light of the direct sun for 
st^lfg germination. Shortleaf pine seedlings required transplanting tnsro 
yeairi old on account of unusual taproot development and the peeuiiar weak 
structure of the root collar In older plants. 
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As Indicated by average height measurements of 2-year-old seedlings of 
various species the loblolly pine Is an extremely rapid grower. A tabulation of 
height growths and plant survivail in seedling beds shows the conifers to be 
more tolerant to crowding than the oaks or larches. 

Polyembryonism in sugar pine, A. W. Jacobs {Jour. Forestry, 22 (1924), 
No. 5, pp. 578, 574, fiff l).—ln germination studies with sugar pine seed col¬ 
lected in the California Sierra Mountains, it was observed in several instances 
that individual seeds developed into two seedlings, each apparently sufficiently 
vigorous to continue growth. 

Circumventing delayed germination in the nursery, W. 0. Wahlknbebg 
(Jour. Forestry, 22 (1924), No. 5, pp. 574, 575). —Studies at the Savenac 
Nursery, Montana, gave evidence that fall sowing is much more satisfactory 
than spring sowing in the case of western white pine. In one instance, ger¬ 
mination records showed 83 per cent for fall sown l)eds and less than 14 for 
sirring sown beds. In another case the germination of fall sown beds was 
complete 15 days l)efore that of the spring sown areas had even started. Fur¬ 
thermore, fall sowm beds did not require artificial shading. The optimum time 
for sowing seed was found to he late August and early September. 

The influence of the age of the parent Scotch pine tree upon the 
progeny [trans. title], Busse (Ztschr. Forst u. Jagdw., 56 (1924), No. 5. 
pp. 257-286, fig. 1). —Careful observations upon Scotch pine seedlings raised 
from seed taken from trees averaging 16, 47, 50, 74, 112, 140, and 170 years of 
Hge lead to the general*conclusion that there is no i)ermanent effect of parent 
age upon the development of the progeny. Seedlings from young mother trees 
made an exceptionally vigorous start, but at the end of 7 years the average 
height increment of all age classes was approximately equal. It is l>eUeved 
that the early vigor of .seedlings from younger parents is due to the larger size 
and weight of the seeds and not to hereditary factors. There were no signifi¬ 
cant differences in germination; in fact, the highest, 00 per cent, was recorded 
for the seed of the 140-year-old parent trees. 

Chestnut wood in the tanning industry, R. W. Griffith (Jour. Forestry. 
12 (1924), No. 5, pp. 542 - 545 ). —^A brief article in which the author points out 
that the destruction of the chestnut by the blight organism, Endothia para- 
Mtkm, means a very serious loss to the American leather industry, which for a 
long period has relied upon the wood of this forest species as a source of 
tannin. 

British Guiana woods for paper-making {liul. Imp. Inst, [/yondoa], 22 
(1924), No. 1, pp. 14-26). —C>f 13 specimens of timbers and palm stems examined 
in relation to their jxissiblje value for paper making, 10 showed considerable 
promise. 

How the United States can meet its present and future pulp-wood 
requirements, E. H. Ci.app and C. W. Botce (U. S. Dept. Agr. Bui 1241 
(1924), pp. 100, fgs. 29).—A presentation of data obtaineii in a study of the 
pulp wood situation in the United States,, where, because of the enormous 
paper and pulp wood requirements, the supply problem is becoming increas¬ 
ingly difficult. Since the American forests now supply only 49 iier cent of 
the pulp wood used in the manufacture of paper, it is estimated that 870,000 
cords of spruce, hemlock, and balsam and 180,000 cords of aspen would be 
required annually to offset present pulp wood importations. It is suggested, 
therefore, that a measure of temporary relief may be had by utilizing species 
hitherto neglected, by reducing the pulping waste in chemical processes, and 
by utUistiig the waste material lost in lumbering operations. It is believed, 
however, that the main reliance in ultimately meeting the pulp requirements 
of the United States must rest on the growing of timber, the prevention of 



844 


EXPERIMENT STATION EEOORD. 


(Vol. 51 


fire losses, and the development of the Alaskan resources. It is recommended 
that the pulp and paper industry should assume the leadership in timber 
growing on Its own land and at the same time encourage and cooperate in 
forest investigations and forest protection. 

Appended are tables relating to pulp wood consumption, present sources, 
imports, prices, and stands in various important forest sections and States. 

Disquisitions on flora and soil of Danish woodlands [trans, title], O. H. 
Bornebusch (Forstl. For 80 gav, Danmark, 8 (1928), No, 1, pp, 148, figs, 11 ),— 
A discussion, with brief English summary, of plant associations characterizing 
the various forest soil types in Denmark, 

Progress report on forest administration in the Northwest Frontier 
Province for the period from 1st July, 1020, to Slat March, 1021, 
E. A, Gbeswell (Northwest Frontier Prov, Forest Admin, Rpi., 192(h-21, pp, 
[9i-{-14’{‘XXVIII ),—This is the usual progress report (E. S. R., 45, p, 646), 
Forestry in China, A. db C. Sowerby (China Jour, Soi, and Arts, 2 (1924) f 
No, 4, pp, 299-303, pis. 7 ),—A brief article in which the author points out that 
due to the extraordinary indifference of the people the whole of central and 
eastern China is absolutely devoid of forests, and, furthermore, that no effort 
is being made on the part of the Government or individuals to conserve the 
forests in the more remote areas. For example, the Tung Ling Forest, opened 
to the people at the fundation of the Republic, has been sacrificed to the 
greed of settlers, who have cut down and burned magnificent oak, walnut, 
and elm trees. In no part of China has there been anj replanting subsequent 
to cutting. 

DISEASES OF PLANTS. 

[Report on Investigations of the Idaho Station in] plant pathology 
(Idaho Bta, Bui, 133 (1924)f P- —lu a brief summary report of work In 

plant pathology it is stated that potato disease investigations have shown that 
leaf roll may appear late in the season as a slight rolling of the younger 
leaves in otherwise vigorous plants, and that the progeny from such plants 
may develop advanced symptoms of the disease and yield practically nothing. 
It was also found that the russet dwarf type of mosaic may appear as very 
slight mottling late in tlie season, and that the progeny may develop a severe 
case of the disease. 

Experiments with inoculated and uninoculated sulphur for the control of 
scab of potatoes showed in two cases that inoculated sulphur applied at the 
rate of 300 and 600 lbs. per acre gave fairly good control. Copper carbonate 
dust gave good control of stinking smut with spring wheat, but with winter 
wheat copper sulphate gave the best results. 

[Report of the Indiana Station] department of botany (Indiana 8 ta, 
Rpt. 1923, pp, 15^2U1lgs, 3).—In the experiments on cereal rusts the range of 
susceptibility to resistance of about 300 varieties of wheat was determined, 
and studies were made of more than 1,200 Fa generation hybrids that have 
shown a definite segregation and inheritance of resistance to rust. Strains of 
rye resistant to several diseases and of sweet and dent corn resistant to leaf 
rust are reported. Notes are also given on resistance to other rusts, and a 
number of strains of snapdragon, clover, and alfalfa resistant to rust have 
been developed. 

In the corn disease investigations it was found that susceptibility of various 
strains of corn to root rot, smut, Diplodia, and rusts Is inherited. 

jlbme greenhouse experiments are reported upon In whi<di the nuladimt re- 
quiremeiits of various inbred strains and crosses were studied. It wad found 
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that the absorption capacities of Inbred strains of Yellow Dent corn vary 
quite widely, the absorption capacity of phosphorus ranging from 0.39 to 1 
per cent dry matter; aluminum from 0.21 to 0.07; iron from 0.028 to 0.063; 
and potassium from 0.47 to 5.50 per cent. It is claimed that susceptibility to 
Oihherella aauhinetii was Incroased In the case of several crosses of com 
jjrown under conditions where phosphates and potash were deficient. Similar 
results were not obtained with deficiencies of nitrogen and calcium. Chemical 
studies of the ash of plants confirmed the above conclusions. 

The possibility of detecting the presence of leaf roll and potato mosaic by 
growing a single eye frf)ra tuljers in the greenhouse during the winter is 
r>ointed out. Attention is called to the discovery that little or no reduction 
in yield occurred in cases in which the hills from healthy seed had acquired 
leaf roll during the current season. Consequently it is believed that seed 
selection from high-yielding hills will not tend to eliminate this disease. 

In a study of tomato mosaic an attempt was made to control the disease by 
the destruction of ground cherries {PhysaHs mhglahrata) in and around the 
lieds in two fields, while the third received only ordinary cultivation. At the 
end of the season there wa.s le.ss than 2 pc»r cent of mosaic in the fields where 
the weeds were supprc.ssiHl, as compared with 14 per cent of mosaic in the 
field receiving ordinary cultivation. 

Brief notes are given on a nuinl)er of other plant disease.s. A radish black 
rot is said to have bt^en destructive, some varieties being more subject to at¬ 
tack than others. Soyliean mosaic was observed on 18 varieties of soy l)eans, 
and the work at the station has shown that mosaic does not reduce the ger- 
minahllity of the seed hut does seriously reduce the yield of the crop. Soy 
bean bacterial blight was found to Ik* introdu<?ed with the seed. Apple blotch 
canker is claimed to bo introduced into new f>rchards wltli diseased nursery 
stock and into nurseries on diseased seedlings. The variety test of wheat for 
resistance to rosette 1ms l>ec»n continue<l, and it is said to be now possible to 
furnish a list of standard varietie.s which are apparently immune from this 
disease. Take-all of wheat, first found in Knox County in 1921, ha.s not been 
reported In any other locality and does not appear to be a serious menace. 

[Report of the liouisiana Stations] department of plant pathology, 
W. Kikierton and C. C. Moreland (Louisiana ^tas, Rpt, 1923, pp. 28-30 ),— 
The investigations reported upon consist mostly of those on sugar cane dis¬ 
eases, corn root rots, and tomato wilt. The sugar cane work was largely con¬ 
fined to a study of mosaic diseases, and the authors consider the use of re¬ 
sistant or tolerant varieties the most promising method of control. A num- 
ber of such varieties have been under observation, some of which appear to l>e 
very promising. 

The corn root rot work consisted of obtaining data on a large number of 
ears of corn, tlie grain afterwmrds being tested for germination in the lalmra- 
tory and field, the stand obtained, and the yield. No correlation was found 
l>etween fungus infection and low yields, nor have germination tests given 
satisfactory indication of the yield. 

The tomato wilt investigations have been confined largely to the growing 
of resistant varieties, testing those varieties grown in other localities, and the 
effect of commercial copper compounds la the soil on the development of wilt 
disease. It was found that resistant varieties gave good results, and that 
copper compounds applied to the soil had no effect in controlling wilt. 

Among the miscellaneous investigations briefly reported, the authors state 
that the bladkflre or angular leaf spot of tobacco was observed in the St 
James tobacco district in 1923. A blight of longleaf pine seedlings occurred 
in several localities where reforestation was in progress. 
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Beport of the dlvifilon of plant pathology, F. A. Wolf (North OaroNna 
8 ta. Bpt. 192$, pp. report is glv^ of inveetigatlonal work carried 

on by the staff during the year, a number of the Inyestigations having been 
previously noted (E. S. R., 48, p. 350 ; 50, pp. 848, 840). 

Detailed investigations of the strawberry leaf scorch, the occurrence of 
which was previously noted (E. S. R.. 49, p. 747), have shown that thp causal 
organism exists in two stages, the conidial stage of the Marsonia type, while 
the mature stage belongs to the genus Dlplocarpon. The author assigns to the 
fungus the name D. carliana n. sp. Field trials are said to have given satis> 
factory control when destruction of the tops during June was follovfed by 
spraying at definite intervals during the following spring. 

Take<all disease of wheat is reported in four counties in the State, and 
experiments on the influence of crop rotation and varietal resistance to this 
disease are in progress. 

The occurrence of other plant diseases of some possible importance is noted. 
Among them is an anthracnose of dewberries, a pepper rot, a wilt of mung 
bean cau.sed by a species of Fusarium, and a leaf spot of the same host plant 

[Report of the North Dakota Station department of] biology, H. L. 
Bollrt (North Dakota Sta, Buh 174 (fW)» PP- —Summary 

reports are given of various Investigations conducted during the year, par¬ 
ticular attention having been given to studies on flax wilt, some wheat diseases, 
and tuber diseases of potatoes. 

Quoting from a report by W. E. Brentzel, heat canker of flax is said to be 
troublesome in the dry areas of the Northwest, the trouble being attributed to 
the succulent condition of the young plants and the high temperatures of the 
surface soil in contact with the plants. A Rhizoctonla and a Septorla-like 
disease of flax are mentioned as new In North Dakota. 

Flax breeding for wilt resistance Is being continued, and some promising 
new strains have been secured showing a high degree of resistance combined 
with good agronomic characters. Experiments with fertilizers have not shown 
that they controlled root or seed diseases of flax to any extent 

Studies are In progress on the causes of immunity of flax to wilt, which 
include investigations on the possible relation of the protein and glucosld con¬ 
tents of the plants. 

Seed disinfection with formaldehyde, creosote, or corrosive sublimate did 
not reduce wheat scab and black point diseases, but in some cases the treat* 
ments severely injured the seed. Black point Infection is said to be Internal 
to the seed, and the disease is transmitted through the seed from year to year. 

In connection with selections of Kubanka seed wheat two forms were found, 
one with and another without a brush on the distal end of the grain. Both 
forms have bred true, and no difference in their resistance to rust has been 
observed. 

A comparative test was made of six varieties of wheat resistant to scab and 
various seedling diseases. I>~1 (Monad) produced the highest yield and 
heaviest grain, while Kubanka wheat gave the lowest yield and the lowest 
weight per bushel. 

In the study of potato diseases, the experiments thus far are said to off^r 
little hope of producing resistant varieties through the growing of seedlings. 
Studies of tuber infections showed 63 per cent of <he tubers infected by 
disease, blackleg, Fusarium wilt, and dry-rot organisms prevalHng In the 
orto named. Dry-rot was found to be due to F, dUeolar autphureum* Gut* 
dag off the ends of tubers to determine their infection is recommenced for 
the control of blackleg and dry-rot 
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Considerable attention was given to seed and seedling diseases of wheat. 
GibberelUt sauhinetii was found on blighted wheat, and the seasonal cycles 
of the organism were studied. The perfect stage of the fungus was found 
on corn stubble in the spring. Careful grading of seed wheat and its treat¬ 
ment with hot water or chlorophol controlled the scab fungus. 

Studies on the Helminthosporium blight of wheat were continued, and 
isolations from the black iiolnted grains yielded an organism that closely 
resembles JET. sativum, although occasionally another type was isolated. The 
embryo of the seed was found to carry the mycelium of the fungus, which 
develops with the germination of the seed. 

In experiments for the control of ergot of grain a salt solution combined 
with formaldehyde was found to injure the seed, but if the salt solution was 
used to remove inf€>cte<l seed and the sound seed were thoroughly washed to 
remove the salt it could then be treated with formaldehyde. In many instances 
increased percentages of germination were obtained. 

AVheat rust Investigations and barberry eradication in cooperation with the 
II. S. liepartineiit of Agriculture are being continued. A resurvey showed the 
occurrence of many barberry sprouts to which salt was ap]>lied to complete 
their eradication. 

Heport of the plant pathologist, C. M. Tuckku (Porto Rico RUi. Rpt. 
1923, pp, 15, 10 ),—Experiments for the control of the brown spot disease of 
rice, due to Helminthosporium, are in progress, hot water and cliemical seed 
treatments as well ug soil infection, inse^ds as disseminating agents, and 
varietal resistance being studied. 

The author reports a root disease of vanilla, due to Fusarium sp., which has 
destroyed the original vanilla planting at the station. The c>rganism appears 
to exist in the soil, and experiments for its control by the use of various 
fungicides have been undertaken. 

Exi)eiiment8 on the i)roduetlon of strains of bananas resistant to banana wilt 
(F, cuhense), although in progress for seven years, have so far not given 
encouraging results. In Porto Rico this disease Is most serious on the 
variety Chainaluco, hut what seems to be an identical Fusarium has been 
obtained from a diseased psoudostem of a variety of plantain. 

A progress report is given of an experiment undertaken to produce a scab- 
resistant variety of grapefruit, in which a cross was made between Duncan, a 
susceptible variety, and Triumph, a resistant one. These seedlings were 
examined when three years old, and 48 trees were found to be heavily infected 
with the fungus, 89 slightly Infected, and 187 free from any indication of 
infection. 

Ammal report of the division of plant pathology and botany for the 
fiscal year lOajt—1923, R. A. To«o (Porto Rico Dept. Agr. and Labor Sta. 
Ann. Rpt., 192S, pp. 59, 60; also in Spanish ed., pp. 58, 59 ).—The principal 
investigations during the year were conducted on varietal resistance to gum¬ 
ming disease of sugar cane, the control of yellow .stripe disease by roguing, the 
distribution and transmission of dry top rot of sugar cane, and onion mold due 
to Macrosporium parasitioum. Other diseases noted are canker of pigeon peas, 
tomato wilt due to Bacillus solanacearum, tobacco mosaic, and Helminthos- 
porlum spot of sugar cane. 

Control equipment for the study of the relation of environment to 
disease, O. L. PiLTiica and R. W. Goss (Nebraska Sta. Research Bui. 28 
(1924)^ pp. S-16, pis. $, figs. 4).—A description is given of apparatus designed 
and constructed by the authors for the study of plant disease problems in 
which the relatimi of various environmental factors Is to be considered. 
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Greenhouse controls, the control of soil and atmoisq^^heric factors, and incuba- 
tion chambers are included. 

Investigations on the nematode disease of cereals caused by Tjrlenchns 
tritici, R. W. Leukel (Jour. Agr, Research [V. 8.], 27 (1924), No, 12, pp, 925- 
956, pis, 5, figs, 2 ),—^The author presents the results of recent studies of the 
nematode disease of cereals due to T, tritioi, together with detailed descriptions 
of the common symptoms of the disease. 

This nematode disease appears to be confined in the United States to 
Virginia, West Virginia, North Carolina, Soutli Carolina, and Georgia, some 
fields being damaged as mu<*h as 50 per <*ent. The disease attacks wheat, 
rye, emmer, and spelt almost equally, while oats and barley are practically 
immune, as are also various grasses. In the seedling stage the disease causes 
wrinkling, twisting, or various other distortions of the leaves. Infected plants 
are usually shorter and thicker than normal ones, and badly infested seedlings 
often wilt and die. In the mature heads tlie disease is characterized by the 
pre.sence of hard dark galls in place of normal grain. 

The disease is said to be most commonly spread by means of infested seed 
and straw, although screenings and other agencies may carry the disease to 
a new area. It was found that the organisms were unable to effect a general 
invasion of the wheat at a distance of more than 4 in. laterally, while they 
moved vertically from 12 in. below the seed and produced infection. 
plants were found to be invaded after the loosening of the coleoptile, and it 
is believed that the invasion may continue until elongation of the culm occurs. 
It is said that the organisms may winter over within* the protective galls or 
in a freediving state in the soil or between the leaf sheaths of the host plants. 

It is claimed that the disease may l)e readily controlled by the use of 
clean seed sown on clean soil. Susceptible cereals should be kept off infested 
fields for at lea.st one year, as it is probable that this w'ould starve the 
nematodes in the soil. 

Krgot and its control, W. Weniger (North Dakota 8ta, Jtul. 176 (1924), 
pp. 23, figs. 12 ).—The results are given of a study of ergot, which is said to 
be an important disease of rye, wiieat, barley, and many wild grasses growing 
in North Dakota. It is said to be quite common in rye, as well as in durum 
wheat and in many of the wild grasses which constitute a large acreage of 
prairie hay. The severity and spread of the disease are dependent on favor¬ 
able weather conditions, and its control can be effected by practicing crop 
rotation or treating seed grain. For this purpose the author recommends the 
fioating of ergotized grain from sound grain by means of a salt solution, 
after which the grain is thoroughly washed and treated with formaldehyde. 

Brittle straw and other abnormalities in rye, F. R. Davison, H. E. 
Bbewbaker, and N. A. Thompson (Jour. Agr. Research [XJ, S.], 26 (1924)t 
No. 2, pp. 169-172, figs. 2 ).—^The results are given of a study of some abnormal 
types that have appeared in inbred strains of rye at the Minnesota Experi¬ 
ment Station, particular attention being given to a condition called brittle 
straw. It is said that the normal type of rye is usually dominant when in the 
heterozygous condition, and that such abnormalities are rarely seen in com* 
mercial varieties. Inbreeding, either by selection or by self-fertilization, brings 
about a recombination of the recessive abnormality factors and results in the 
appearance of abnormal plants in the inbred strains. 

Brittleness of straw, chlorophyll deficiency, male sterility, and crinkled 
awns have appeared as abnormalities in inbred strains of Minnesota No. 
2 rye. Chemical analyses show a low percentage at crude fiber and a hli^ 
percentage of pentosan in brittle straw as compared with the same c<»istlta- 
ents in healthy plants. Brittle plants have a high moisture content corre- 
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lated with a high pentosan content The differences in starch, pectin, ash, and 
sugar were not great in amount. It is lielieved that carbohydrates in the 
brittle plants are not normally transformed into cellulose and waU*formlng 
substances generally designated as crude fiber but accumulate as pentosans. 
The greater thickness of cell wall In the normal rye plant accounts in part 
for its greater strength as compared with brittle rye straw. The amount of 
lignin in normal rye straw was found to exceed greatly that in brittle rye. 

Kffects of the modified hot-water treatment on germination, growtii, 
and yield of wheat* V. F. Tapkk (Jour. Agr. Research [U. fi?.], (lV2Jf). 
No. i, pp. 72-98f pis. 5).—On account of the establishment of central or com¬ 
munity plants for treating .seed wheat by the modified hot-water metliod, the 
author investigated Uie effect of treatment on the germination, growth, and 
yield of treated seed wheat. 

The effects of the modified hot-water treatment on wheat were found to be 
largely dependent on the conditions of the seed coats and the soil. The latter 
varied greatly, and the i>hy.sienl condition of the seed coats was found tt) be 
dei>erident on tlie comhlnatlon of such variable factors as the kind of weather 
during the period from rii)ening to threshing of grain, adjii.stinent and si)eed of 
Ihe cylinder in the threshing machine, size of the wheat kernel, and handling 
of the grain after threshing. The effects of tlie treatment on tlie germination 
of the machine-threshed see<l wore severe. Soil germination tests ttf 58 dif¬ 
ferent lots of seed representing 32 distinct varieties were 33.3 i)er cent lower 
for the treated than for the untreated wheat. In none of the lots did the 
germination of the treated seed equal that of the unti*eated. When the seed 
coats were Intact, the modified treatment measurably retarded germination, 
although It reduced it very little, if at all. Some evidence was obtained which 
seemed to indicate that the action of the treatment on spaced plants may extend 
beyond tlie germination period Into the later stages of plant growth. 

As to the effects of treatment on yield, under the conditions of the experi¬ 
ments plants from treated seed did not outyield plants from untreated seed 
<‘xcept when sown at a rate compensating for treatment injury. 

So far as the tabular statements presented show, loo.<se smut was practically 
eliminated by the treatment. 

Wheat rust nursery, L. Joiwienson (North Dakota Sta. Bui. 174 (1924)* 
pp. 85f 86). —report is given of a percentage of rust infection observed In 
1921 and 1922 on some 25 varieties of wheat and 6 varieties of oats. 

Dusting and spraying cantaloupes, R. A. Jehus and S. F. Potts (Maryland 
Sta. Bui. 263 (1924)^ PP- 169-180, figs. 6). —The results are given of two 
seasons' work on the control of leaf blight, mildew, and anthraenose of canta¬ 
loups, Bordeaux mixture, several commercial compounds, and a mixture of 
dry dehydrated copper sulphate and lime lieing compared. It is claimed that 
the yield of cantaloups may be Increased from 10 to 15 per cent by spraying 
and dusting and the quality of the fruit improved. Tlie ripening period was 
also prolonged 2 or 3 weeks by the tn^atment. As a result of the authors* 
investigations the best control was obtained by making 5 applications at from 
7- to 10-day Intervals, beginning Just liefore the vines liegin to run. About 100 
lbs, of dust or 875 gah of liquid Bordeaux mixture were required to treat 1 
acre of cantaloups In 5 applications. Very little difference in the cost or re¬ 
sults was noticed between the use of du.sts and liquid fungicides. 

A Fmarinm disease of celery* R. O. Thomas (Ohio Sta, Mo. Bui., 9 
(1924)f yo, 5-d, pp. 88-90, figs. 2).—A popular description is given of a crown 
rot of celery, which is caused by a species of Fusarium, The symptoms pro¬ 
duced are said to resemble closely the Rhisoctonia root rot The latter, how¬ 
ever, is more generally found in heavy soils, while the Fusarium disease has 
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been observed to be serious and persistent on light and drained soils. Xhe 
green types of celery are said to be only slightly subject to the disease. 

Corn rootrot studies, T. F* Manns and C. E. Phillips {Jour. Agr, Reae<Mrch 
[U. fif.], {19U), No. IB, pp. 967-^96^, pis. The authors state that most 
investigators agree on the symptoms manifested by corn root rot disease but 
differ in opinion as to the relative importance of the organisms causing it. 
In a previous publication (E. S. R., 46, p. 289) the authors reported four para< 
sitic fungi very* common in seed corn. These were' CephiUosporium saoohari, 
Oibberella saubinetii, Fusarium moniliforme, and Diplodia zeae. Studies were 
made to determine the relative importance of the different fungi, and it was 
found that Q. saubinetii was the most active seedling parasite of corh and 
may be an important factor in reducing stands. In the investigations F. 
moniliforme appeared less active as a seedling parasite than Q. simbinetii. 
1 ). zeae was quite active in retarding the growth of the young plants, and 
plants inoculated with this organism were much Inferior to the controls. 

The organism previously reported as abundant in corn and referred to as 
C. sacchari showed no pathogenicity in this study. Cultures of the organism 
obtained from India under the name C. sacchari proved in the authors* experi¬ 
ments to be a Fusarium that was somewhat active us a seedling parasite of 
corn, wlien used in infection experiments. 

Stewart’s disease or bacterial wilt of sugar corn, U. O. Thomas {Ohio 
St a. Mo. Bui., 9 (1924), No. 5-6, pp. 8iSi). —popular description is given 
of bacterial wilt of sweet com, and suggestions are offered for its control. 
The control measures recommended are the planting of disease-free seed and 
the adoption of resistant varieties Preliminary experiments afford some indi¬ 
cation that Infected seed may be rendered safe for planting by heating for 
one hour at a temperature of from 150 to 158* F. The author claims that 
practically all of the extremely early varieties are susceptible to the disease, 
while later ones represented by the Evergreen group are all resistant. A cross 
between the Golden Bantam, which is susceptible, and Stow^l Evergreen has 
proved to be resistant There is believed to be a tendency for the resistant 
quality to be lost or reduced wh^ selections are made for earlier maturing 
straina 

Potato diseases {Ohio Bta. Bui. 374 {i924), pp. 30, figs. J8). —Popular 
descriptions are given of potato diseases, with suggestions for their control, 
this bulletin being designed to supersede Bulletin 819 (E. 8. B., 39, p. 53). 

Diseases of the potato which may be detected in the seed tubers, P. E. 
Tilfobd {Ohio 8ta. Mo. Bui, 9 {J9B4), No. 5-6, pp. 85-87, figs. 8).—Descriptions 
are given of some ot the diseases that produce Interual discoloration of potato 
tubers, among them, Fusarium wilt, blackleg, net-necrosis, biackheart, and hol¬ 
low heart. 

Sugar-cane diseases, R. MENfiNDGZ Rahos {Porto Bioo Dept. Agr, and Labor 
Bta. Ann. Rpi., 1923^ pp. 21, 22; also in Spanish ed., pp. 21, 8^).—The guminlug 
disease of sugar cane is said to have occurred in a number of new localiUes, 
large plantings of the variety Otaheite being practically destroyed. A disease 
known as dry top rot of sugar cane> caused by PUumodiopkora msonlarum, 
has been found in a number of localities in the island. The planting of un¬ 
infected cuttings and the abandoning of diseased plantings after the drst crop 
is harvested are recommended for its control. It is believed that the rotation 
of earn with some leguminous crops would probably starve out ^e organism. 

Notes are given on the mosaic disease of sugar oane^ aud the toitaiBg 
method Is considered the only means of control In fields witii less tlmu 15 par 
dept tnlScticm. 
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Baftpberrjr mosaic and blue stem, \V, H* Rankin {Veto York State Sta. 
Giro. 75 (1924)^ pp. 4),—^The conclusion Is reached of two years’ experiments 
on the control of raspberry mosaic and blue stem. For the mosaic the 
author recommends roguing the plants in June and in August, the diseased 
bushes and all roots to be removed carefully and promptly. All bushes stand¬ 
ing in the row next to the diseased ones should be dug and carried away, and 
suckers which appear from pieces of roots that are left in the rogued areas 
should also be removed. 

The blue stem or wilt is said to be an important disease of black rasp¬ 
berries, and is caused by a fungus which is believed to be probably Identical 
with Verticillium albo-atrum. This fungus is known to attack a number of 
species of plants, and it has also been proved that it lives over in the soil. 
It is considered likely that blue stem will occur if black raspberries are 
planted after potatoes, eggplants, tomatoes, salsify, okra, cotton, etc. 

It is believed that control of blue stem or wilt will consist in the use of 
resistant strains or varieties. 

Manganese chlorosis of pineapples: Its cause and control, M. O. Johnson 
{Hawaii Sta, Bui, 52 (1924), PP- S8, pU. 4^ figs, 5 ),—A review is given of the 
literature and investigations that led to the discovery of the use of a solution 
of iron sulphate for the control of pineapple chlorosis due to manganese in 
the soil (E. 8. R., 36, p. 850). 

Attention is called to the difference between lime-induced chlorosis and 
that caused by manganese, the latter usually occurring under acid conditions. 

Experiments with rice are reported upon, which indicate that chlorosis is 
due to the depression of tlie assimilation of iron by the plant and that manga¬ 
nese dioxid, which is present in the soil or formed from manganese salts, 
oxidizes the iron in the soil into a ferric form which is assimilated with difft 
culty by the plant. 

The author claims that no method of preparation of the highly mangani- 
ferous soils so far tested allows the plant to absorb sufficient iron for its use, 
and he recommends spraying the plants with a solution of iron sulphate 
w^henever they show any yellowing. Ordinarily about four sprayings a year 
are sufficient. It is said that more than half tlie pineapple fields of Hawaii 
are now regularly sprayed. 

ECONOMIC ZOOLOOT—ENTOMOLOGY. 

Twenty-third report of the State entomologist of Connecticut, 1023, 
W. E. BaiTTON (Vonneoiicut State Sta, Bui, 256 {1924)f PP* 221^16, pU, 16, 
flge, 8 ),—Following an Introductory account, the author briefly mentions the 
more hnportant entomological features of 1023 and then deals with the nursery 
and imported nursery stock and apiary inspection work of the year, the 
details being presented in tabular form. A Report on Gipsy Moth Work, 
Tear Ending June 30. 1928, by J. T. Ashworth and W. B. Britton (pp. 253- 
267), gives the details of the control and eradication wmrk, including a brief 
account of the parasites liberated. 

Experiments in XHisting Versus Spraying in Connecticut Apple Orchards in 
1928 are raported upon by M. P. Zappe and E. M. Stoddard (pp. 267-274). 
The Uauid spray has given somewhat better results in the control of injurious 
insects and fungi on apple trees than any of the dust mixtures, but the 
difference has not been so great in the control of Insects as in the control of 
fungus diseases. The sulfur arsenate dust gave fair control of insect pests 
and of fungus diseases, particularly apple scab, while the copper arsenic dust 
In most cases gave nearly as go^ control of insect pests as the sulphur 
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arsenate dust, but was much less effective In the control of fungus diseases. 
It is pointed out that the year 1923 was characterised by little rainfall and 
a conseciuent reduction in the prevalence of fungus diseases. It is thought 
that the dust mixtures were far more satisfactory under these conditions tlian 
they would have been in a wet season, and that in the presence of a greater 
amount of moisture the copper arsenic dust would have been changed to a 
Bordeaux mixture and would compare more favorably with the sulphur ar¬ 
senate dust. 

Tests of Sodium Hypochlorite for Control of American Foul Brood of Bees 
are discussed by P. Garnian (pp. 275, 276). This chemical, sold under the 
trade name Be-Helth, had been recommended highly for this purpose and wab 
tested, but no definite conclusions could be drawn from the results obtained. 

In Further Experience with Paradichlorobensene as a Remedy for Peach 
Borers, M. P. Zappe reports (pp. 276, 277) that applications made in the 
falls of 1921 and 1922 to trees which had been set 11 years killed all borers 
below the surface of the soil, tlie only borers remaining alive being those above 
the surface of the soil, where the fumes could not affect them. 

Under the heading of The European Corn Borer in Connecticut (pp. 277- 
284), the status of the pest is considered and a list given of infested areas in 
eight States. This pest was first found in Connecticut in the fall of 1923 
in three small separate infestations along the shore region, two in Groton, and 
one in East Lyme. These Infestations are believed to have originated from 
moths emerging from broomcorn from Europe, reshigped by boat from New 
Tork to Boston for fumigation. 

The Prevalence of Oriental Peach Moth (pp. 284-287) and the history of 
the occurrence of this pest in the State are briefly reviewed, together with a 
brief summary of its life history and of control measures. An infestation of 
The Larch Leaf-miner or Case Bearer {Coleophora laricella Hubn.) (pp. 288- 
291), a European x>cst which has caused damage to larch trees of European 
forests, particularly In Germany, was found In the town of Canaan. The 
pest has been previously recorded from Canada and northeastern United States. 
Brief notes on its life history and habits and technical descriptions of its 
several stages are given, and natural enemies and control measures briefly 
dealt with. The Asiatic Beetle (Anomala orienialis Waterh.) (pp. 291-293), 
previously recorded by Britton as occurring at New Haven (B. S. R., 60, p. 
50), was discovered in 1923 in the same locality causing serious injury to lawns. 
It is pointed out that, since the pest was imported in balls of earth from, 
Japan before the prohibition of such shipments by the U. S. D. A. Federal 
Horticultural Board, there is a strong probability that it has been introduced 
in other localities. The autlior records (pp. 293, 294) two separate Swarms 
of Aphids during the year, one in June and the other in September, the first 
having been Eucerp^phU dedneta Baker and the September swarm Calaphis 
betulaeoolens Fitch! Mosquitoes and Human Welfare is next considered (pp« 
294-363). Mosquito Control Work, Season of 1923, is reported by R C. Bots- 
ford (pp. 303-310). 

The report concludes wdth Miscellaneous Insect Notes (pp. 316-314), which 
deal with swarms of butterflies, the giant waterbug, house cricke|, birch leaf 
skeletoniser (BuceulatH^ oanadcMiseUa Chamb.), spruce leaf-miner (Bs- 
4 mrvaria pioeaeUa Kearf.), Bnropean pine shoot moth (BpeMp bupUana 
Schilf.), in Connectient, box leaf-miner (Momrthropalpu$ buM Labon), the 
Apple and thorn skeletonlser, swarms of the chain spotted ^geometer, the flight 
etv cotton moths (Alabama arffiUaaea Hubn.), and a Japanese weevil 
tPmii^^orrhinus aetosua RoeL], in Ckmnectlcut 
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(Kntomological studies at the Idaho Station] {Idaho “Sta. Bui, 13S {192/§), 
pp, 11, 12), —A brit'f report Is made of work with the alfalfa weevil conducted 
in the lower Snake Hiver basin, where spraying seems to be the only rolialde 
means of control, the liquid spray being found superior to the application of 
dust. The work with the fruit-tree leaf-roller at five pointvS In the State dur¬ 
ing 1923 is said to show the superiority of oil over lead arsenate in its control 
and to emphasissc the need of great care and thoroughness in the application 
of oil sprays. 

[Report of the Indiana Station] department of entomology {Indiana 
i^ta, Jlpt, 1923, pp, 26-30, figs, 2). —^This is a report upon the occurrence of, 
and work of the year with, the more important Insects. The San Jos6 scale 
continued to be the most serious menace to the fruit Industry of the State, and 
miscible oils t)roved more effective than lime sulphur ns dormant .sprays, as 
has also the new lubricating oil emulsion. Investigations of the use of oil 
emulsion In summer control and its combination with fungicides are under 
way. The paradichlorobenzene treatment for the i)each borer lias proved 
sufficiently effective In the hands of the In<llana peach grower to become a 
regular practice. The flower thrips was reported in 1922 for the first time as 
a peach fruit pest of first-class importance, having been very abundant and 
destructive In many sections of southern Indiana. The apple fruit chafer Meta- 
chroma interruptum Say wgs very injurious In an orchard near Decker, Knox 
County, a large percentage of the fruit In one, section of the orchard having 
been damaged sufflclentfy to make it unmarketable. Brief reference Is made to 
melon insects, the chinch bug and Hessian fly, the oyster shell scale and 
cottony maple scale, and to the Insect pest survey. 

[Report of the Louisiana State Station] department of entomology, 
T. H, JoNKs and W. G. Braoijiy (Louisiana Stas, Rpt. 1923, pp. 21-25 ),— 
Reporting upon insects injurious to com, reference is made to the southern com 
rootworm (spotted cucumber-beetle) and to the corn earworm. The rootworm 
was- found injuring the stiilks of the first four plantings only, the injury being 
most severe to plantings made from March 10 to April 7. In field experiments 
with rmnidiclilorobenzenc for the control of this pest, the kernels failed Ip 
germinate when 1 gm. or more of the material was placed with the seed, but 
the material interfered with germination to a lesser extent when placed at 
distances of 3 and 6 in. from the seed. When the paradichlorobenzene was 
applied at like distances from young cornstalks, less damage was apparent 
than when It was placed with the seed. Rootworms w'ere found injuring corn 
in hills when the substance had been placed 12 in. distant. Observations in¬ 
dicate that the larvae that injure young corn ""come from eggs that are de¬ 
posited before the corn is planted, and that com planted In land that has 
])revlou8ly had a growth of grass on it Is more apt to be injured. 

The results of examinations made to determine the percentage of corn ears 
injured by the com earworm in a succession of plantings made in the siime 
field at Baton Rouge, and of similar examinations for the sugar cane borer, 
are reported on In tabular form. Investigations of wild grasses as possslble 
food plants of the sugar cane borer r^ulted in the finding of larvae feeding 
In the 8t€^8 of Pandcum HrUnode, P, gymnocarpon, P. dichotomivorum, 
Pasps^Um iarranagae, ffotous haleponsis, Andropogon glomeratus, and volun¬ 
teer rlee. The observations indicate that wild grasses are important in re¬ 
lation to injury to com in sections where these grasses are abundant, the 
sugar cane borer flying from the grasses to the com in the spring. 

Brief reference is made to observations of the immature stages and adults 
of tebanlds under fleid conditions and the rearing through the adult stage of 
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larvae collected in the field. Forty>six species (35 Tabanus, 10 Chrysops, 
and 1 Blachlorus) have been collected, and adults of 19 species have been 
reared from larvae £aken in the field, a paper relating to which has been 
noted (E. S. R., 49, p. 657). In studies of repellent mixtures, one made from 
pine tar was found more efficient than those made from the pine and crude 
oils, but it did not keep the flea off completely. 

Entomological work [at the Xioulsiana Sugar Station], T. E. Holloway 
(LouUiana Rpt, 192S, p. 9). —^A brief statement is made of work con¬ 
ducted, In cooperation with the U. S. D. A. Bureau of Entomology. The 
tachinid parasite introduced from Cuba, as previously noted (E. S. R.^ 49, p. 
848), is still active and spreading over the sugar parishes, having been found 
on 16 plantations, but it has not, as yet, cause<|:^ny reduction in the damage of 
tlie cane borer. A parasite received from Europe was reared with the sugar 
cane borer as host, for the second year, and liberated on two plantations. 

In experimental dipping of cane for the control of the sugar cane mealybug, 
It was found that temperatures below SO** C. (122** F.) were ineffective. Seed 
cane soaked in water heated to 50* fear 20 minutes is recommended for the 
control of the pest, since cane is not harmed unless the eyes are soft and ready 
to sprout. 

In examinations of sugar cane for insect Injury made along the west coast 
of Mexico and Lower California, a new tachinid parasite was discovered and 
also a moth^borer not previously reported from Mexico. 

Report of [the North OtS^Una Station] dlvlsls'ii of entomology, F. 
Shkbman et au {North Carolina Sta, Rpt. 192S, pp. 7S-89). —^Brief reports are 
made upon 18 projects that have been under investigation. It has been found 
that at the rate of 11b. to 4 gaL of watery laundry soap makes an effective 
spray against the cabbage aphid, rose aphid, and other species without ttie 
addition of oil, tobacco, or other ingredients. 

.Investigations of the boll weevil by R. W. Leiby and J. A. Harris, con¬ 
ducted in Moore and Hoke Counties, show the weevil to emerge from hiber¬ 
nation during the latter half of Hay and emergence to continue until about 
June 25. Ovipositlon was found to begin June 19, the eggs hatching in 3 days. 
:£bout 10 days are required for the develoxnnent of the larva and 4 days for 
the completion of the pupal stage, with 2 additional days for emergence. 
The life of the summer-reared weevils was found to average about 60 days. 
An extension circular reporting upon control work with poison dust has been 
noted (E. S. R., 60, p. 67), It Is said that by November, 1923, the boll weevil 
had readied all of the cotton-growing area of the State. 

Local outbreaks of the flaU eankerworm in forests In some 8 or Id jpountaln 
counties occurred from 1917 to 1920, artificial control work being llouiid im¬ 
practicable. Work with natural enemies was tak^ up (E. 47, p. 66), 

and two small lotci of Galosoma apeophanta were liberated. 

Inrestigations of the Mexican bean beetle were conducted at Bryson City, 
Swain Qonnty, by J. 0. Crawford; Tbe beetles began to appear in gardens the 
last week In May, the majority coming out duHttg the*, first wedi In June. 
Bigs deposited by the overwintering beetles hatdied in about 7 dayst 22 days 
required for the disrelopmmit of ^ lanm hnd 7 days ffl| the pupal 
stage* The second add third generations required less time, mching the 
tsrest of abundance August 5 tb 10 and September to Ip^ respeqttfely* 
There was praeUa^ no fourth generation at Bryson Cttty, althougii R is 
expected that a fourth would occur under normal weatl^ condithm Sl^here 
ema fo^ to be httle dUference In the ^eetiveiiein^e^^^^ artfssstqte^,|^ 

arseim|t of lead against the pest, Iml the arsenate ot lead at tlntip^ 
severe burping of the plants and its use is not recommended. 
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A brief report of the entomologist^ Z. P. Metcalf (pp. 70, 80), follows. Ob¬ 
servations of the comroot worm Indicate that proper rotation may control the 
pest in the eastern part of the State. 

fintomology [at the North Dakota Station], R. L. WebstEb {North Dakota 
Sta, Bui 174 {19t4)f PP* 45-49, figs. 2 ).—^Brlef reference is first made to 
studies of the pale western cutworm, a more extended account of which is noted 
on p. 856. This is followed by a brief account of beekeeping in North Dakota. 
The exi)erimental apiary was increased to 16 colonies. The great increase In 
acreage of sweet clover in the State has made beekeeping very profitable to 
those engaged in the industry. 

Report of the entomologist, W. V. Towica (Porto Rico Sta. Rpt, 192S, 
pp. 11-14^ 15 ).—Reference Is m^ijde to tiie fumigation of warehouses with 
liydro<?,vanic acid gas for the control <if the cigarette beetle. In demonstration 
work, pii>eH were installed in two warehouses and liquid hydrocyanic acid was 
used with success. All stages of the beetle infesting cigars were destroyed. 
It is pointed out that, owing to the relatively humid air of Porto Rico, fresh 
cdgars should l>e aired for three or four weeks, and others longer, after being 
fumigated. 

Hundreds of acres of cotton in the Cal)o Rojo district are said to have been 
destroyed by cutworms and the cotton worm, and good results were obtained 
from poisoned bait. The cucumber beetles Diahrotica innuha and />. hivittata, 
which attacked casaba melons, cucumbers, and watermelons during the win¬ 
ter months, were controllsd by Bordeaux mixture*2-3-60 and arsenate of lead 
1.5 lbs. 

The giant toad (Bufo agua), which was introduced Into Porto Rico several 
years ago, is said to l)e rapidly increasing In numbers. 

Annual report of the division of entomology [Porto Rico] for the 
fiscal year 1022-08, G. N. Wolcott (Porto Rico Dept. Agr. and Labor 6ia. 
Ann. Rpt, 1928, pp. 5f-57; al90 in Spanieh ed., pp. Sl*-51 ).—In white grub 
experiments in whldi Lachnostema (Phyllophaga) portorioensia Smyth was 
used, it was found that paradichlorobenzene will kill the grubs if applied at 
the rate of from 700 to 800 lbs. per acre, but the cost of the raw chemical makes 
its use unprofitable in the cane field. It is useful for killing or repelling cock¬ 
roaches, termites, especially the “polilla,” Vryptotermes brevis Wlk., insects 
affecting stored grain and seeds, and some other classes of insects. 

The elaterid beetle Pyrophorus luminosm Ill., the larvae of which destroy 
white grubs, has been briefly considered in a circular by the author, previously 
noted (R. S. R., 60, p. 467). Aphids (Aphis maidis Fitch) were found by F. 
Sefn, jr., to transmit mosaic disease from diseased grass to sound sugar cane. 
Poisoning experiments conducted with the coffee shade tree aut (Myrfnela- 
ohista ambiguu^mmutorum Whir.) will be continued. 

An experiment conducted by Sein at Lares showed that bees are not es¬ 
sential to the pollination of coffee, as about 70 per cent of the blossoms sot 
berries on the trees from which bees were excluded, on caged trees to which 
the bees had access, and on adjacent uncaged trees. Destruction of infested 
bulbs and morning picking of the beetles whldi hide under slices of banana 
bulbs are thp far the cmly means of combating the banana root-borer. A sut^ 
vey shows the tobacco leaf^miner <potato-tuber worm) does not occur in 
all the 8ha#s tobacco districts of the mountains, not even in sun tobacco, nor 
at any point wlfiti ah abundance of ridnfkll, but it is a serious pest in the 
drier seettons of the Island, espedaUy around Yauco and Sabana Grande. 
AeeHts Ohioans Pub. miim famd to be the source of injury to recently trami- 
Ifianted tshaceo at Cayey. Reference is made to the account of the spread 

12928-26-6 
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of the pink boll worm, previously noted (B3. S. R., 60, p. 367). An outbreak of 
the cotton worm which occurred at Hatillo early in the summer was checked 
at once by parasites, particularly Cluilcis incerta. The cotton stainers Dysder- 
CU9 andreae L. and D. neglecius Uhler caused considerable damage to late 
planted cotton in the Boqueron district. The chrysomelid Meta^ihrgma an- 
tennalia Weise was reported in June as injuring cotton. Mulberry trees used 
at the station for feeding silkworms became infested with AHcrolecanium pm- 
tulans Ckll., which spread from Orcvillea robmta. 

Insect control [in the Virgin Islands], W. M. Pebby (Virgin Islands 8ia. 
Rpt, 192S, p. IS ),—The southern cabbage butterfly (PontUi tnonuste)^ and the 
diamond-back moth are reported to have severely attacked mustard, turnips, 
cabbage, kohl-rabi, and radishes, the fortaer being effectively controlled by 
arsenical sprays on turnips, radishes, and mustard. The West Indian sugar¬ 
cane root-borer (Diaprepea abbreviatua) is said to have seriously damaged 
all varieties of beans and okra. Picking by hand was found to be the most 
satisfactory means of control. The Hawaiian beet webworm (Zinokenia faa- 
ciaZis) continually attacked l>eets, carrots, and Swiss chard, but was con¬ 
trolled by powdered arsenate of lead and air-slaked lime in equal parts. Papaya 
trees at the station became heavily Infested with the West Indian peach scale, 
but were cleansed by the use of 1 lb. of fish oil soap to 5 gal. of water. 

The control of climbing cutworms and grape flea^beetles, G. R. Phipps 
iMissouri Fruit Sta, Circ. 21 (1924), pp, A ftff- D -—Directions are given for 
the control of these pests, Which have been a source of serious injury to vine¬ 
yards in Newton County. 

Parasitic forms of beneficial insects, 0. R. Cut&ioht (Ohio Sta, Mo, Bui, 
9 (1924), No. pp, 91-9$, figs. 5).—This is a brief popular account of some 
parasitic forms of Hymenoptera and Diptera. 

White ants (termites), R. H. Pettit (Michigan 8ia. Circ. 6S (1924), 
pp. 2, figs. 2).—A brief account of the termite Leucoiermes flavipea, which for 
several years has been becoming more and more destructive in the North 
Central States, and of means for its control. 

The European elm scale in the West« F. B. Hebbsst (U. 8. Dept. Agr. 
Bui. 122S (1924), pp. 20, pis. 6, figs. 6 ).—^This is a review of the present status 
of knowledge of the European elm scale, which was first discovered in the 
western United States in 1803 at Palo Alto, Calif., where Its eradication 
was attempted but was not entirdy successful. Since that time it has 
^read, until it is now quite generally distributed tbroui^out the western 
United States. The account Includes technical descriptions of its several 
stages, an account of its Hfe history and habits, control experimentA etc. 
While a number of sprays have been experimented with, only washing in the 
spring with a solid stream of water and spraying in the wlniisr with a solu¬ 
tion of from 28 to 28*’ B. miscible oil, 1 part oil to 12 parts water, have 
successful in its-control Investigations of the pest by Doten in Nevada have 
been noted (E. S. R., 20, p. 656). A list is givsn ol 20 references to the 
UteratuPR 

Pale western cutworm in North Dakota, R. L. Wesstee and CL N. Ainslxe 
(North Dakota Bta. Bui. 119 (1924h fH* 24^ plA ft figs. 6).—^his is an accoimt 
of observations of the pale western cutworm, which. In addition to having 
caused serious loss in Montima and Alberta, as previocutibr notsd (E. 8. 40, 

p. 362 ; 49, p. 255), has been the sourceof severe damag^ especially to wheat, 
other small graips, and com, in several counties of westsm North Its 

injury In North Dakota was first notiesd in 192% 

to 4 parked degree during the succeeding two years. The inveslliatltM^^^^I^ 
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ported upon were made In severely Infested fields during 1921 and 1922. While 
the amount of damage in the State was small in 1923, there is said to be 
sufficient reason to believe that outbreaks may be expected, especially in years 
with deficient moisture in the ‘spring, which checks the growth of crops 
attacked but which does not check the development of the cultworras. 

It is pointed out that eggs are deposited in the fall, usually in wheat stubble 
fields, where they remain until the larvae hatch out in April. The moths avoid 
fields the surface of which is crusted over at the time of egg deposition in late 
August or early September in favor of soil that is loose and mellow in which 
to deposit their eggs. When summer fallow Is kept clean by means of a rod 
weeder, forming a clod-covered surface, no cutworm damage is likely in that 
field the succeeding year. Crops following any cultivated crop, such as corn, 
)»otatoes, or late millet, are not damaged by this pest, nor are crops following 
pasture land or land that has been Idle the year before likely to he damaged by 
the cutworm. It is concluded that a cropping system that includes a culti¬ 
vated crop or summer fallow and n forage crop, such as sweet clover, will re¬ 
duce and may even eliminate severe damage by this pest. A list is given of 12 
references to the literature. 

Horse-flies: Biologies and relation to western agricnlture, J. L. Webb 
and H. W. Wells (17. 8. Dept. Agr. Bid. 1218 (J924), pp. 36, pU. 5, figs. 17).— 
This is a report of investigations of the conditions favoring and the methods of 
controlling an abundance of horseflies, which cause serious losses on ranches 
in Nevada. The studies were commenced in 1915*by the U. S. D. A. Bureau of 
Entomology in cooperation with the Nevada Experiment Station. The work 
was carried on in Antelope Valley, which lies partly in California and partly 
in Nevada, with headquarters at Topaz, Calif. An account is given of the con¬ 
ditions existing in the valley and of rearing methods and equipment, followed 
by a report in detail upon the species studied, of which Tabanus punctifer O. S. 
(pp. 10-20) and T. phaenopB O. S. (pp. 20-26) are of greatest economic im¬ 
portance. Other species studied and here rei>orted upon are T. insuetus O. S. 
(pp. 26-29) and a new species described by J. S. Hine as T. monoensU (pp. 
29-31), while two or three speedes of the genus Chrysops are said to be com¬ 
mon in the region covered by the investigations, but are of less importance 
than the true horseflies of the genus Tabanus. A technical description of the 
mature larva of T. punctifer is given by A. G. BOving (pp. 14-17). T. phaenops 
is most abundant and therefore of greatest ec?onomic importance. Choice breed¬ 
ing places are found on the shores of Alkali Lake in the northwestern part of 
the valley and the adjacent swampy area, and In wide swampy areas on the 
floor of the valley formed by irrigation drainage. 

Egg masses of T. punctifer were found to be attacked by the hymenopteran 
BrophanuruB emersani Gir., practically every egg mass of this species collected 
having been parasitized. The activity of this imrasite is an important factor 
in the control of T. punctifer. The wasp Bembem primaaentaie J. & R. was 
also observed to be a predatory enemy. Repellents failed to give protection, 
and the chances of successfully trapping these species Is said to be very remote. 
It is concluded ttiat drainage will accomplish ultimate c^ontrol of the pest by 
rmnovtng the breeding places. 

AMtomy aikl meOaiiiorplioals of Hie apple maggot, Rhogoletls porno- 
MBa Walsh, R. B. SnooGaAss (Jtmr. Apr. Reeearch lU. N.], 28 (1924), No. I, 
pp. J-4M, pit. d, ftpe. d).—In this detailed account the author deals with the 
subject under the headings of the external structure, the tracheal system, 
Imaglnal buds, larval pharynx and frontal sacs, alimentary canal and saUvary 
glands, fat body, muscles of the body umll, circulatory system, the uervous 



858 


EXPBEIMBKT STATION EBCOBD. 


[Vdl. 51 


system, and the metamorphosis. A two-page summary and a list of 1(5 refer¬ 
ences to the literature cited are included. 

The cabbage maggot: Its control In the*se^bed, H. Glasgow (New York 
State Sta. Oirc, 76 (1924), pp. 4, pie, i8).— Directions are given for the control 
of this pest by the use of the cheesecloth screen, the treatment with corrosive 
sublimate, and applications of tobacco dust. 

[Dusting for the boll weevil at the North liooislana Station], S. Stkwakt 
(Louisiana Stas. Rpt, 1923, p. 33). —^Tests with the Root Saddle Gun led to the 
conclusion that its use Is very satisfactory where the larger Warlo machine 
can not be used. # 

The strawberry weevil, W. J. Baerg (Arkansas Sta. Circ. 50 (1924) ^ pp* 8, 
figs. 3). —practical account of this peat and means for its control, based 
upon the studies previously noted (B. S. B., 49, p, 554). 

. The rose chafer, F. Z. Habtzkll (New York State Sta. Circ. 7| (1924), 
pp. 4, pis. 2). —^A brief practical summary of Information on this pest 
The development of American foulbrood in relation to the metabolism 
of its causative organism, A. P. Stubtevant (Jour. Agr. Research [U. 8,], 
28 (1924), No. 2, pp. 129-168, figs. 17). —^This is a contribution from the U. S. 
D. A. Bureau of Entomology reporting investigations undertaken with a view 
to obtaining further information on the growth requirements of the causative 
organism of foulbrood, with which to explain the differences in the symptoms 
and development of the American foulbrood and European foulbrood. 

It is pointed out that the work of others has shown tlmt the glycogen and 
fat content of the bee larva increases in a definite manner for a time and then 
decreases. The work reported has shown that the percentage and amount of 
reducing sugar likewise increase after the third day of larval feeding, but 
decrease rapidly immediately after feeding has ceased, until by the eighth day 
no reducing sugar remains in the larva. The author has found a yeast-extract 
agar medium to which sterile egg yolk suspension has been added to be the 
best medium for the growth of Bacillus larvae. The optimum reaction for 
cultural growth is pH 6.8. The Incubation period of B. larvae is from 24 to 
48 hours, so that growth sufRcleut to kill the larva does not occur until it 
has completed the spinning of the cocoon and has extended quiescent in the 
cell, on or after the eighth day, by which time the reducing sugar has dis¬ 
appeared from the larva. 

This organism has the power to produce considerable acid, but the H-ion 
concentration of the decomposing material is not thereby increased, because 
of the neutralizing effect of protein decomposition inrodacts. It not only 
utilizes reducing sugar for its initial growth, but also completely hydrolyses 
the glycogen of the larval body tissues in the process of decomposition. It has 
the power to decompose nitrogenous materials, with the formation of amtno 
acids, indol, and ammonia, but the H-ion concentration is not decreased by 
this action because of the concomitant production of adds from carbohydrates. 
It apparently has no action on fat 
The paper includes a list of 57 references to the literature dted. 

Control of the JEuropeaa red mite, 0. C. Haioltoh (Maryland Sta. Bui 
264 (i924)f pp* 181-238, figs. 8).—-The firtit part of this bulletin reviews the 
present status of knowledge of this pest in connection with a list of 89 refer- 
^ces to the literature, including the recent bulletin by German <E, GL E., 59, p. 
851). This mite was observed in Maryland in a seriously infested ordiard at 
Havre de Grace, in June, WOl, 

J[n the ordiards at Cdlege Park, the eggs were irst observed to hatdi 
idiout April 15 in 1923, and the drst evipqsltion was noted on 4. On June 
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6 eggs were abundant, and a few mites of the third generation had hatched 
out. The mites were considerably more numerous on June 18, after which time 
weather conditions unfavorable to them, particularly rain, caused a decrease, 
and by the end of August few eggs and mites could be found on any of the 
trees. The weather conditions during the summer of 1922 had been very 
favorable to mite development. Reference is also made to observations of the 
l)est at Easton and Berlin. 

Control investigations, the details of which are presented in part in tabular 
form, have shown that it is advisable to apply a delayed dormant spray against 
the winter eggs if present in appreciable numbers on the trees at the time of the 
winter pruning, since most of the spring and summer sprays used on stone 
fruits will not give effective control of the summer stages. This should be sup¬ 
plemented by summer control measures in case the mite becomes injurious. 
Laboratory and field tests have shown that winter eggs can be effectively con¬ 
trolled only by the use of oil sprays, sprays containing sulphur as the active 
ingredient failing to de.stroy the winter eggs. In laboratory and field tests the 
soai) oil emulsions, both proprietary and homemade, have given a.s good con¬ 
trol at a dilution of 1 to 33 as most of the miscible oils in dilution of 1 to 15. 
In addition, the soap emulsions spread better and cost only about one-half as 
much as the miscible oils. 

The summer stages have been effectively controlled on apple trees by the 
regular spray schedule of lime sulphur 1-40 where the spraying was thorough. 
If the apple foliage becomes Infested with red mites in summer, the trees 
should be carefully sprayed with lime sulphur 1 part to 75 parts of water. The 
addition of a spreader, such as casein lime or flour paste, will aid materially 
in thoroughly wetting the foliage. The recommended sprays for peach trees, 
such as self-boiled lime sulphur, sulphur lime dry mix, Atomic Sulphur, dust¬ 
ing sulphur, etc., have not given good control. It is pointed out that the lack 
of effective summer control measure.^ on stone fruits emphasises the necessity 
for thorough spraying with an oil spray at the delayed dormant period. 

Chicken lice and mites: ** Body lice ** and ** red mites/* D. C. Kxnnabd 
(Ohio Sta. Mo. Bui., 9 {1924), No. 5-S, pp. 109-104, flffB. 2).—This Is a popular 
account of these parasites and means for their control. 

FOODS—HITMAlf NTTTEITION. 

J. Kdnig*s chemistry of human foods and condiments.—Supplement to 
volume X: (B) Composition of foods and condiments of plant origin, 
J. Gbossfkld and A. SPurroEaBEs {J. Kdnig*8 Chemie der Menschlichen 
Nahrung%- iind OenuMsnUtiet Nachtrag zu Band I. B. Zummmen%etzung der 
Fflanzlwhen Nahrungz- und Oenussmittel. Berlin: Juliue Springer, 1925, 4* 
€d., pp. XX+1216).—This supplement completes the revision of volume 1 of 
the handbook previously noted (E. S. R., 45, p. 862), covering the literature 
OB the subjects included through 1922. A concise summary of the properties 
and occurrence of the vitamins is included. 

The twenty^elghth report on food products and sixteenth report on 
drug products, 10B8, E. M. Bailey (Connecticut State Sta. Buh 255 (1924), 
pp. 16S-S19). —^In addition to routine analyses of various food products for 
the purpose of fbod and drug control (E. S. R., 50, p. 160), a large number of 
diabetic fbods, including many of foreign origin, and vegetable foods of partic¬ 
ular interest to diabetics have been analyzed. Descriptions, contributed chiefly 
by W. A. Orton, of some of the uncommon foodstuffs analyzed are also included. 
Among these are the Jerusalem artichoke, chayote, the Chinese vegetahlos 
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kai taoi and bak toy, imldietto cabbage, pignolia {Pi^iuB panes), pistache 
(Pistaoia vera), and caahew (Amcardium oooidentale), 

Special attention has also been given during the year to detenninations of the 
lipoid-phosphorus content of commercial Hours and egg-flour mixtures as a 
measure of the amount of egg material contained therein and of the ammonia 
content of eggs as a measure of their degree of freshness. In regard to tlie 
former, it is considered that “If allowance is made for flour containing as little 
as 0.041 per cent of lipoid-PaOs and for only 00 per cent recovery of the lipoid- 
PiOc present in the freshly made noodles, a product containing 0.097 per cent 
llpoicl>PaOo would represent a formula calling for 5 per cent of egg 80 l|ds.“ 
For determining the ammoniacal nitrogen in eggs, a modiflcation of the FoUn 
method was used, the technique of which is deaerU)ed. In a limited number 
of trials, in which eggs of known freshness were held for 40 days with frequent 
analyses, the average values for ammoniacal nitrogen in miligrams per 100 gm. 
of egg were 1.9 between the first and fifteenth day, 2.3 between the twenty- 
second and thirty-second day, and 2.9 between the thirty-third and fortieth 
(lay. 

Food for health*s sake: What to eat, L. H. Giixett (New York and Lon¬ 
don: Funk d Wagnails Co,, 1924, PP- —This popular pres^itation of 

the essentials of human nutrition and the proper choice of foods is one of a 
series of 20 books on various phases of human health, edited by The National 
Health Council and to be known as The National Health Series. The intro¬ 
duction to the present volume is by H. C. Sherman. ^ 

Meat for health {Chicago: Nail IMestock and Meat Bd„ pp. 20, figs, 4 )-— 
“A discussion of the food value and healthfulness of meat, with suggestions 
for the selection, preparation, and cooking of the various cuts, and more than 
80 recipes for appetizing and economical meat dlshea" 

Making a nutritionally balanced bread, C. O. Johns. A. J. Fink, and L>. B. 
Jones {Amer, Food Jour,, 18 {1928}, No, 8, pp. S94S96, figs, 2), —^Th© formula 
of the bread described, a public service patent for which has l>een issued, is as 
follows: Wheat fiour 300, peanut or soy bean flour 100, table salt 6, calcium 
hydrogen phosphate (OaHP 04 ) 6, butter 20, and a^mpressed yeast 10 gm., 
with water 228 cc. This formula is based on the results of previously note<l 
studies on the nutritive value of peanut fiour (B. S. 11., 43, p. 763) and soy 
bean flour (E. S. R., 45, p. 664) as supplements to wheat flour. 

Piet in relation to reproduction and rearing of young, L. T. Anderkqo 
{Jour, Biol, Chem., 59 {1924), No, 3, pp. SSySOO). —The literature on the 
failure of reproduction on various synthetic diets is reviewed, and experimental 
work is reported from which the conclusion is drawn that the failures dis¬ 
cussed were due to improper proportions of the various known food con¬ 
stituents rather than to the lack of a specific vitamin for reproduction as 
suggested hy Evans and Bishop (E. S. B., 48, p. 864). 

In the experiments reported, whole milk powder was used as the sole source 
of proteins and vitamins, with control experiments In whlcli the rations con¬ 
tained various supplements such as washed casein, salt mixture, agar, etc. 
The experiments were carried into the third generation when possible and the 
records of growth and reproduction compared with normal. 

When the diet contained whole milk powder as the sole source of protein 
and vitamins the rats grew at a normal rate and were not sterile. The re* 
st^ obtained with the different combinations varied wsidsly. On a diet con¬ 
taining 70 per cent of whole milk powdar with dextrin, agar, and hen ottrats, 
fourth i^ration animals were reared hot there was a hli^ amtalltyt and 
viiitle each litter contained the usual number of young there was a teatency 
to smaller numbers of littera On a diet cantalning 60 per cent of whole milk 
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with the other ingredients mentioned above the animals appeared to be in 
better condition and the mortality was very low. Better results were obtained 
on diets containing a varied salt mixture than on those furnishing iron citrate 
as the only salt. 

On a diet consisting of skim milk powder 90, agar 4.8, butterfat 5, and iron 
citrate 0.2 per cent there was normal growth but no reproduction, and the 
same was true of a diet furnishing whole milk powder 50, starch 88, lard 10, 
and salt mixture 2 i)er cent. On a diet Identical with the last-mentioned with 
the exception tliat some of the fat had been replaced by dextrin and agar, the 
first litters were successfully weaned. These and other similar results are 
thought to indicate that the ratio of fat to protein should be kept within cer¬ 
tain limits if optimum results are to be expected. 

Other points brought out in the records obtained with the various types 
are that the amount of salt mixture the animal can tolerate is dependent on 
the nature and the amount of the protein in the diet, and that too rapid growth 
may result in failure of reproduction. 

An additional study of growth and reproduction on diets containing varying 
amounts of ciiseln as a sole pr<»(ein sliowed tliat at a 15 per cent level prac¬ 
tically all of the young were reared, hut that above 20 iw»r cent mortality 
was greatly increased. 

A study Is also reported of the relation of the quantity of wheat embryo as 
a source of vitamin B to growth, reproduction, and rearing of the young. When 
this was useil at a level of 0 per cent or l)elow, the mortality of the young 
was 100 per cent, while at higher levels the number of yi»ung reared appeared 
to be directly proix)rtioimI to the amount of wheat embryo used. “ Future 
experiments will reveal whetiier the results obtained are to be ascribed to 
difference of level of vitamin B or to a new liletary factor, the nature of which 
is unknown,** 

The effect of prolonged fasting followed by real!mentatlon on gastric 
secretion, M. M. Kunde (Amer. Jour, PhyHol., 68 .Vo. 2, pp. 389-396^ 

fign, 2 ).—The author*s investigation of the effects of fasting upon the nutritive 
condition of the body <E. S. R., 51, p. 07) has been extended to a study of 
the amount and acidity of the gastric Juice of two Pavlov pouch dogs during 
realimeiitation following prolonged fasting. 

There was no increase in the continuous gastric secretion or in the acidity of 
the secretion of the two dtigs during the 27 days of fasting. During the re- 
allmentatioii after fasting, ladli animals showed an increase In the continuous 
secretion and a decrease in the psyciiic secretion, i. e., the amount secreted 
during tiie first thnn; hours after feiHling. This inhibitory effect of intense 
hunger on the so-called appetite juice was also shown by the fact that during 
the period of fasting the siglit or smell of food did not stimulate the gastric 
secretion. The amount of gastric Juice secreted from the fourth to the ninth 
hour after food and fur from one to four hours after water was much greater 
than before fasting. This persisted from 4 to (1 weeks after breaking the fast. 

The digestibility and efficiency of the protein of toast In adult human 
nutrition, M. M. Kbauku and K. St. John {Jour. Uome Koon., 16 (7924). 
No. 6, pp. S97S09 ).—A brief r(*iK)rt is given of metuhol sin i\\i)eriments con¬ 
ducted on two young women for nine consecutive three-day periods, preceded 
by a foreperiod of two days, to determine the relative digestibility of the 
protein of white bread and of toast prepared from tlie same bread. The diet 
consisted of white bread, toasted or untoasted, with batter and raw apples in 
amounts sufficient to meet the energy rtniul rement of llie subjects and to fur¬ 
nish 95 per cent of the protein as bread protein. The bread was eaten un- 
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toasted in the first, second, and last periods and as crisp dark brown toast 
in the intervening six periods. 

The tabulated data on nitrogen intake and output in urine and feces showed 
that the heat of the toasting process did not render the protein less digestible, 
no appreciable differ^ces in the nitrogen balance for the different periods being 
noted. The nitrogen balances were slightly negative in all cases. One sub¬ 
ject was able to establish nitrogen equilibrium for 15 out of 18 days when the 
diet furnished an average of 37.6 gm. of protein per 70 kg. of body weight, 
but when the untoasted bread was substituted there was a slight increase in 
the negative balance. , 

Synthesis of amino acids in the animal organism.—^III, Concerning the 
synthesis of cystine in the body of the dog, J. A. ^Iuldoon, G. J. Shiple, 
and C. P, Shekwin {Jour. Biol. Chem., 59 (1924), PP- 915-BBt), —Follow¬ 

ing the general methods employed in previous studies of this series (E. S. B., 
49, p. 661), the authors have a[>proached the question of the synthesis of 
cystin in the animal organism by determining whether it can be synthesized 
In dogs under the stress of bromobenzene poisoning. Three experiments were 
carried out In the first a dog maintained on a carbohydrate diet was fed 
bromobenzene, together with sodium sulphate, potassium thiocyanate, calcium 
sulphid, taurin, cystin, and ethyl amino mercaptan on different days. In the 
second the same materials were fed as in the first, with the addition of suffi¬ 
cient ammonium carbonate or acetate to furnish nitrogen In case it should 
prove the limiting factor. In the third gelatin was substituted for the ammo¬ 
nium salts. The same dog was used throughout tlie diffei’ent exjHjrhnents. 

In spite of the fact that the sulphur furnished during the feeding period 
was always more than twice the amount necessary for the synthesis of suffi¬ 
cient cystein for the detoxication of the amount of bromobenzene furnished 
and that the amount of nitrogen furnished, either as ammonium salts or gel¬ 
atin, was several times the amount required for the cystein synthesis, bromo- 
phenyl mercapturic acid was found only after the feeding of cystin, thus prov¬ 
ing the inability of the aniniai organism t<» syntliesize this amino acid from 
either reduced or oxidized sulphur in the presence of sufficient nitrogen. 

Amino acids in nutrition.—VllI, Proline is indispensable for growth, 
B. SVBE (Jour. Biol. Chem., 59 (1924), No. 3, pp. 577-586, ftps. 8). —^The evidence 
upon which the author bases his conclusion that prolin is indispensable for 
growth is an outcome of the previous study (E. S. R., 47 p. 660) in which 
it was shown that cystin and lysln are capable of supplementing the protein 
deficiencies of edestln if gelatin l.s present. Since gelatin contains an abun¬ 
dance of prolin and arginin it was thought that the supplementary value of 
prolin could be tested by employing e<lest!n at different levels, supplemented 
with cystin and lysln, as the basal protein in the usual rat-feeding experiments 
and noting any difference in growth on the further addition of prolin or of 
prolin in the presence of arginin. 

When edestln was fed at a 9 per cent level there was no particular Im¬ 
provement, but when fed at a 6 per cent level there was a decided improve¬ 
ment in growth on the addition of 0.4 per cent of prolin. After a 12-week 
l»eriod two of the animals, however, showed no better growth than on the 
control diet without prolin. The addition of 0,4 per cent of arginin caused a 
marked Improvement, although arginin without prolin wbm without effect 

An observation on tbe value of egg-white as the sole source of nttrogen 
lor young growing ri^« M. A. Boas (Bioohem. Jour., 18 (1984}, Ifo. 8, 
lip. 488^84, ftps. fi).--<loiitrary to the results reported by Bcmd (B. 8. E., 48, 
63), the author has found egg white to be an unsatislkctery prote^ ior tee 
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growth of yonnff rats when fed at a 20 per cent level. The ration conalgted of 
egg white (the same commercial preparation of Chinese origin as that used 
by Bond) 41 gm., wheat starch 113, marmlte 12, hardened cottonseed oil 30, 
salt mixture 3,6, and ferric citrate 0.14 gm., with orange Julcte 12 and distilled 
water 03 cc. Prom 8 to 6 drops of cod liver oil was given each rat dally to 
supply fat-soluble vitamins. On this diet young rats grew well for from 4 to 
d weeks, after which loss of hair occurred and the weight remained stationary 
for a time and then fell. The substitution of caseinogen or serum albumin 
for the egg white or the addition of 5 gm. dally of spinach or 6 oc. of .fresh 
milk cured the condition. 

The participation of inorganic sabstanc^s in carbohydrate metabolism, 

O. A. Habbop, jb., and E. M. Bbnedict {Jour. Biol. Chcm., 59 {1924), No. 3. 
pp. 68S--697t fig9. 2). —^The authors present data obtained in experiments 
planned to test the validity of the hypothesis that an intermediary phosphate 
compound Is formed during the conversion of glucose into muscle tissues or 
during the oxidation of glucose, and that this involves a transfer of inorganic 
phosphate from the blood into the muscle tissues, followed by a gradual 
restoration of the normal blood phosphates and an increase In the urinary 
phosphate. The lines of evidence pointing to the validity of this hypothesis 
are as follows: Analyses following insulin injection of tlie blood serum of 
patients In severe diabetes showed a <lrop in the c'oncentration of the serum 
inorganic phosphate and of the serum potassium but no change in sodium. 
Similar analyses of the'blood of rabbits fasted for 48 hours showed a similar 
fall In concentration of serum phosphates and potassium following insulin 
injection and an increase in both following strychnin convulsions. 

The urinary excretion of phosiihates and potassium in a diabetic patient 
receiving insulin for the first time showed a reduction during the hours In 
which the insulin was actively infiuenclng the metabolism and an Increase 
during the following night after the effect of the insulin was ended. The ex¬ 
cretion of potas.sIum showed the same variation. 

Determinations of phosphates in tlie muscles of rabbits before and after 
insulin Injection showed an Increase in the total organic phosphate fraction 
at the height of the Insulin effect. 

Determinations of the serum phosphate in three normal subjects before and 
after the ingestion of large amounts of glucose showed a drop in the concentra¬ 
tion of phosphates occurring simultaneously with the increase in blood sugar 
concentration. 

“All the data presented arc consistent with the assumption that in the 
storage of carbohydrate as glycogen, the intermediary aid of organic phosphates 
is required. This aid would appear to be, at least to a considerable degree, 
temporary In nature, because at the end of the active stage of carbohydrate 
anabolism the retained phosphate is again released,” 

The metabolism of sulfur, VII, VIII, R. M. Hill and H, B, Lewis {Jour. 
Biol. Chem., 59 {1924), No. 3, pp. 557-575).-~Continulng the series previously 
noted (B. S. R., 51, p. 681), two papers are presented. 

VII. Tho oividation of gome sulfur compounds related to eystin in the animal 
organism.^X study Is reported of the oxidation in rabbits of three sulphur- 
containing compounds closely related to cystln and cysteln—thlolactlc acid, thio- 
glyoollic add, and thlodlglycoUic acid—the first two containing the sulphur in 
the mercaptan linkage C«SH and the last in the sulphid linkage C-S-C. Of these 
the first two were readily oxidized when administered to rabbits either sub¬ 
cutaneously or by mouth. The first was nontoxlc but the second was toxic. 
ThiodlglycolUc acid was not toxic and was not oxidized. “ It seems probable 
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that of the different types of organic sulphur compounds, only those containing 
the mercapto group or those which can readily be transformed in the organism 
into compounds containing this group are oxidized with ease in the animal 
organism/’ 

VIII. The behavior of thiophenol and thiocreaol in the animal organism ,— 
The sulphur compounds tested in this study were two containing mercapto 
groups attached to the benzene ring—thiophenol, and p-thiocresol, 

CHt.C 4 H 4 .SH. Both of these were toxic, and there was no evidence of oxidation 
of the sulphur of the mercapto groups to sulphate sulphur. 

The part played by iron and fat In the recovery of rats from chronic 
experimental anaemia, J. M. D. Scott (Biochem. Jour,^ 1$ (l9^i)y No, 2, 
pp, S 47 -SSO ),—Tile author discusses briefly factors influencing the absorption 
of iron and the retrovery from simple anemia as illustrated by experiments 
conducted on rats on a bread and milk diet (R, S. H., 60, p. 262), and presents 
data showing the effect of inorganic iron and of inorganic iron plus palm 
kernel oil on blood regentration in anemic rats. 

In the first series the addition of 20 mg. daily of ferrous chlorid to a diet of 
bread and milk from the age of 8 weeks brought about complete recovery by 
the end of the sixteenth week, at which time the average hemoglobin count 
of the blood was 99 per cent us compared with 55 per cent for the controls 
on the bread and milk without iron. In tlie experiments in which 20 mg. of 
ferrous chlorid and 2 gm. of palm kernel oil were given daily to anemic rats, 
at 20 weeks of age the percentage of hemoglobin was fO as compared with 98 
per cent for controls on bread and whole milk with ferrous chlorid. 

The author concludes that the anemia discussed is due to lack of iron in 
organic or inorganic form, but that the administration of iron is without avail 
for its cure if the diet is otherwise inadequate, pjirticularly with respect to 
milk fat or something associated with it which is necessary for blood regenera* 
tion. This deficiency Is not supplied by a vitainiu-free fat such as palm kernel 
oil. 

The fat-soluble vitamin in relation to healtli, H. C. Subsman {Nation *h 
H ealth, S (im), No, JO, pp. 682, 683, 144 , 746).—This is a brief discussion, 
with references to the literature, of the physiological significance of vitamin A. 

Studies of the vitamin potency of cod-liver oil.—VI, The effect of 
storage of livers on the vitamin A potency of cod-liver oil, A. D. Holmes 
(Indus, and Enghi. Chefn., 16 (1924), No. S, pp. 296-297, figs. 2).—Data are 
reported on the chemical and physical characteristics and vitamin A cmitent 
of samples of cod liver oil obtained from fresh livers and from the same livers 
after storage in glass containers in the ice box for 6 and 12 months, respec¬ 
tively. 

Of the constants determined, the acid value showed marked differences as 
follows: Fresh oil 0.5903, oil from livers stored for 6 months 15.66, and oil 
from livers stored for 1 year 18.07 per cent The color of the oil tended to 
change from a straw yellow to a red with increasing periods of storage. The 
method of testing for vitamin A was the same as in previous papers of the 
s^es (E. S. R., 50, p. 858). From 7 to 10 rats were used for each of the 
three grades of oil, which was fed in amounts varjing from 0.24 to 4.8 mg* 
daily. No deterioration in potency of the oil was evident as the result of 
storage. In fact the oil stored for 1 year appeared to be even more potent 
than fresh oil. One mg. per day of each of the oils contained sufficient vitamin 
A for good growth. 

Iltndies of the vitamin potency of cod-liver oil.—VU, The vltamba A 
poteiicy of hake-liver oil, A. D. Holmes (indu$, and Engin, Chem,, X6 
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No, 4, pp. S79f $80, fig, i).--'Data are reported on the chemical characteristics 
and content of litamin A of crude hake liver oil prepared by the author from 
fresh livers obtained from Osh in prime condition. The analytical constants 
of the oil are as follows: Specific gravity at 25* C. 0.9191,. refractive index 
at 20^ 1.4757, saponification value 185.9, iodln number 184.1, acid value 0,5458, 
and clouding point 25* O. The estimated amount of the oil to furnish suf¬ 
ficient vitamin A for growing rats is 0.8 mg. daily. 

The effect of light on the organism, W. Cbameb and A. H. Drew (Brit 
J<mr, Ewpt, Path,, 4 (1928), No. 5, pp. 271-288, figs. 5 ).—Hats were kept In 
the dark from birth on a diet containing a constant amount of vitamin A 
Just suIBcient to maintain health under ordinary conditions, and at the age 
of three or four months their blood nras examined for platelet count and 
number of red cells. Of the seven rats examined, all but one had a greatly 
lowered platelet count. The rats with the subnormal count were then ex¬ 
posed to the light of a mercury vapor lamp from 3 to 5 minutes each day for 
from 14 to 25 days, after which blood platelet counts were again made. In 
every case there was a decided increase in the number of platelets, which 
was greatest in the animals which had received the longest exposure to light. 
In three rats which had shown signs of anemia tills had disappeared during 
the treatment. 

The conclusion that light has a stimulating effect on the formation of blood 
platelets was tested further by studying the effect of ultraviolet light on the 
platelets of rats kept onm diet deficient in vitamin A. In the first series, two 
rats taken from litters which had been kept from birth on a vitamin-rich diet 
were fed a vitamin A-defleient diet, and one was exposed daily for seven weeks 
to ultraviolet light while the other received no treatment. At the end of this 
time the cfoiiditioiis were reversed and the experiment contlnned for four 
weeks. The bloofl platelet counts of the rats receiving light treatment for the 
first period, at the end of tlie first, sev^enth, and eleventh weeks were 750,090, 
728,000, and 006,(KX) per cubic uillliincter. Corresponding figures for the other 
rats were 890,000, 546,000, and 830,000. 

In the second series, three rats from litters on a vitamin-rich diet were 
placed on the vitamin A-free diet and after eight weeks, when all showed 
marked tbrombopenia, two were given ultraviolet light treatment and the 
third left as control. The lower bbsKl platelet count which all showed at the 
beginning of the light treatment increased rapidly in the two receiving treat¬ 
ment and was maintained at the same level in the other. 

In a third series, three rats which had been kept on the low vitamin labo¬ 
ratory diet were placed on the deficient diet, one receiving the deficient diet 
from the start until the ninth week and the other two not until the fifth week. 
The latter developed eye lesions in the sixth week, while the other remained 
free from eye tronble. 

In discussing these results the conclusion is drawn that light is a stimulus 
to the formation of blood platelets. This explains the partial antagonism be¬ 
tween vitamin A deficiency and exposure to light: Light can counteract the one 
lesion—^thrombopenia—^produced by vitamin A deficiency, but can not prevent 
the eventnal atrophy of the intestinal mucous membrane. Exposure to light 
can therefore delay bnt can not prevent the eventual cessation of growth and 
the eventual onset of bacterial Infections resulting from the vitamin A defi¬ 
ciency. Absence of light accelerates the onset of these conditions. light is, 
however, not an essential condition for the formation of platelets, and its ab¬ 
sence can be counteracted so far as the platelets are concerned by an abundant 
supply of Titaittln A.** 



866 


EXPERIMENT STATION B£CX>R1>. 


[Vol. 51 


Note concerning the deficiency in ritamin A in the pigeon [trans. title], 
J. Hoiet (Biochem. Jour., 18 (1924), No. 2, pp, 412, This is a Iwlef note 

to the effect that, on continuing the investigation previously noted (E. S. R., 
50, p. 264), the pigeons, which up to six months had shown no ill effects from 
a diet deficient in vitamin A, soon After developed symptoms of leg weakness. 
One died a few weeks later, and the others remained in poor condition until 
the ration was changed to ordinary com. In 10 or 12 days all had recovered 
from the leg weakness. It is also noted that during the entire time of the 
experiment eggs were laid by only three pigeons. Some of these eggs were 
Infertile, and none of the young lived more than 5 days. « 

The author concludes that, contrary to his previous belief, vitamin A is 
necessary for pigeons. 

The depletion of vitamin C in the liver of the guinea pig on a scorbutic 
ration, H. T. Parsons and M. S. Reynolds (Jour. Biol. Chem., 59 (1924), 
No. S, pp. 781--736, figs. 2 ).—^The livers of guinea pigs on diets rlcfi and lacking 
in vitamin C have been tested for their content of vitamin C by the methods 
used in a previous study of the livers or rats (E. S. R., 51, p. 569). 

In the livers of normal guinea pigs vitamin C was present in abundance, the 
amount being comparable with that found in rat liver. The livers of the 
guinea pigs on the scorbutic ration contained inappreciable amounts of vitamin 
C., a result in marked contrast with the results obtained on rats. This is 
'thought to indicate, as suggested in the first report of the series (E. S. R., 
44, p. 862), that the rat produces vitamin C in metabolism from some source 
not available to the guinea pig. 

Rice in relation to beriberi in India, R. McCabrison (Brit, Med. Jour., 
No, S297 (1924), pp. 4^4-420, figs, 5). —^Thls is a general discussion, based upon 
the author’s extensive investigations, of tropical beriberi as it occurs endemi- 
cally in India. The distribution of the disease as correlated with the extent 
of rice cultivation and the kind of rice used is first discussed, and it is shown 
that, while undermilled and parboiled rice apparently afford protection against 
beriberi outside the endemic zone, they do not alwayes protect against it 
within the endemic zone. It would seem that residence in an endemic locality 
imparts to certain individuals a susceptibility to the disease which favors 
its development under conditions of life—faulty food. Imperfect hygiene, 
overexertion, hardship, cold, and damp—^that do not suffice to cause it in others 
not rendered susceptible to it by such residence.” 

Data are reported on the nutritive and vitamin value of a large number of 
rices in common use in India in the various forms of raw, parboiled, polished, 
and unpolished. Two series of experiments contributed to the data. In one 
adult pigeons in groups of six were fed the rice as the sole ration, and the 
loss and gain in weight were recorded, together with the time of the dev^Uvp- 
ment of polyneuritis. In the other the nutritive value of 30 samples of paddy 
and rice were compared with one another and with mixed grains by feeding 
experiments conducted on young pigeons. Each sample famished the exclu¬ 
sive food of a group of six young pigeons of approximately the same age and 
strain and obtained from the same locality. While in general, as was to be 
expected, the unmilied and parboiled rice proved superior to the milled and 
polished rice, the data show that few of the rices in common use in India 
were entirely devoid of vitamin B, and that the ones known to have been 
used by sufferers from beriberi were not always those most d^eient in 
vitamin B. 

.In discussing the observations as a whole, the author states that he has pro¬ 
duced in pigeons by means of rice no less than four beriheri4lke diseasss: 
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(1) ^'Infective polyneuritis, due to infection, but favored in its genesis by 
vitamin deficiency; (2) polyneuritis due to vitamin deficiency alone; (3) 
lK>lyneuritis due to vitamin deficiency, but precipitated in its onset by various 
infections; and (4) a malady presenting the characteristics of true beriberi, 
and due to an unknown agent acting in association with insufficiency but not 
complete want of vitamins/* It is suggested that there may be a similar 
variety of berberidike maladies in man. 

The value of milk acidified with lemon Juice.—Its combination with egg 
yolk to add the antirachitic factor, A. F. Hess and M. J. Matznes {Jour. 
Artier. Med. Assoc., 82 {1924), No. 20, pp. 1604-1606, figs. 2 ).—In view of the 
fact that various forms of acid milk are readily digested by infants and are 
being widely recommended for infant feeding, the authors have conducted 
experiments in the use of tomato Juice, orange Juice, and lemon Juice as the 
acidifying agent with a view to bringing the H-ion concentration of the milk 
to the desired value and at the same time increasing the vitamin G content of 
the milk. ^ 

Tomato Juice and orange Juice proved unsatisfactory, in that excessive 
amounts were required to overcome the buffer action of the milk and bring it 
to the desired pH, but lemon Juice was very satisfactory. The addition of 21 
cc. of lemon Juice to 1 liter of milk changed the H-ion concentration from pH 
G.64 to 5.54 and of 28 cc. to pll 5.35. In preparing the milk mixture with 
undiluted milk the lemon Juice is added drop by drop; but if a diluted formula 
is used, the lemon Juice ^s added to the water or other diluent and this in turn 
to tlie milk. Under these conditions the lemon juice does not curdle the milk 
and changes its flavor only slightly. Infants from 2 to 15 months of age have 
been fed milk prepared with lemon Juice for long periods with no digestive 
disturbances and with steady gain in weight 

Milk mixtures have also been prepared with both lemon Juice and egg yolk, 
the latter to improve the antirachitic value of the milk, as suggested in a 
previous paper (E. S. B., 50, p. 105). For infants as young as six weeks of 
age the egg is added in the proportion of half a yolk to a quart of milk mixture 
and for others in the proportion of one yoik to a quart This addition is of 
further value in supplementing the low iron content of milk. 

The calcium content of breast milk in relation to rickets, L. It DeBuys 
and L. von Meysenbug {Amer. Jour. Diseases Children, 27 {1924), No. 5, 
pp. 4S8-44S ).—^*rhe breast milk of 19 mothers with normal and 51 with 
rachitic babies was analyzed for calcium by the Clark direct precipitation 
method (E. S. B., 47, p. 14), with the following minimum, maximum, and aver¬ 
age results: Normal milk 23.7, 40, and 32.G mg. per 100 cc. and rachitic milk 
18.4, 39.0, and 27.5 mg. Grouped according to age of the infant, the results 
showed a decreasing calcium content as lactation progressed. Grouped accord¬ 
ing to white and colored mothers, the calcium content of the milk of the white 
women averaged 31.1 and of the colored 27.3 mg. per cubic centimeter. 

It should be noted that all of the babies were receiving a daily ration of cod 
liver oil emulslan. 

Experimantai rickets iu rats on a purified synthetic diet deficient in 
phosphorus and fat-soluble organic factor, H. Goldblatt {Biochem. Jour., 
18 {1924), No, 2, pp. 414-418).--DAt& are presented showing that the addition 
of suitable amounts of calcium carbonate to the low phosphorus, low fat- 
soluble yitamin diet described by Korenchevsky as not inducing rickets in rats 
(ID. S, p. 568) changed the diet from nonricketshproducing to rickets- 

producing. The amounts of calcium carbonate added were such as to change 
the proportion of calcium to phosphorus from 1:0.88 to 1:0.2. 
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The supposed influence of irradiated air on growth, T. A, WxBSTiai and 
^ L. Hnx {Biochem, Jour,, IB No. 2, pp. $40-^46, figs. 4 ).—^An ^tanaion 

of a previously reported study of the alleged growth-promoting effect of irra¬ 
diated air (E. S. R., 51, p. 270) is reported, with results which are summarised 
as follows: 

**ln no case have we been able to confirm the results of Hume and Smith 
[E. S. R., 60, p. 265] regarding the growth-promoting effects of irradiated air, 
and we have come to the definite conclusion that it has no effect on growth, 
nor do we see any possible a priori reason why it should have an effect on 
growth. 

'*A daily eximsure of 15 minutes to the rays of a 3.5-ampere lamp at i dis¬ 
tance of 2 ft. appears to have some stimulating effect on the growth of young 
rats on a diet deficient in vitamin A, but a daily exposure of 10 minutes to a 
2-ampere lamp apparently has no effect on growth, although it exercises a con¬ 
siderable effect on the calcium and phosphorus metabolism. Evidently the 
ultraviolet rays do not stimulate growth^ by preventing rickets, as suggested 
by Steenbock and Nelson [E. S. R., 50, p. 364]. The radiant energy necessary 
t(» promote growth appears to l)e other than that required to cure rickets.** 

ANIHAI PBOBUCnOH. 

Report on inspection of conAmercial feeding stuffs, 1028, E. M. Baiuct 
ET AL. (Cotmecticut State Sta. Bui. 257 (1924), pp. B20S59). —This is the usual 
report (E, S. R., 50, p. 169) of the Inspection of commendal feeding stuffs 
officially analyzed, with other information relating to the feeding stuffs law and 
the composition of feeding stuffs. 

Ensiling versus drying soft ear corn, J. M. Ewaud, A. R. l^un, and E. J. 
Maynaju) (Iowa Sta. Bui. 216, abridged ed. (1929), pp. ^).—^This is an 
abridged edition of the bulletin previously noted (E. S. R., 50, p. 64). 

The effect of varying feed levels on the physiological economy of steers, 
E. Q. Ritzman and F. G. Benedict (New Hampshire Sta. Tech. Bui. 26 (1924) * 
pp. 9-64)-—^This is a more popular report of the experiments previously noted 
(E. S. R., 50, p. 670), dealing mainly with the results of this investigation 
which have a more definite bearing on economic practice. 

Fattening cattle [at the Indiana Station] (Indiana Sta. Rpt. 1929, p. 14 ).— 
In one steer fattening trial whole soy beans, whole soy lieans and minerals, 
and soy bean oil meal produced as rapid and economical gains as cottonseed 
meaL In comparing heavy with light cattle, less rapid gains but little dif¬ 
ference In the cost of gains were made with 770-lb. cattle roughed for 80 days 
as compared with 950-lb. cattle fed corn from the beginning of the test. In 
testing the economy of cottonseed meal for fattening 2-year-old steers, larger 
profits were produced when cottonseed meal was not fed, but with lighter cattle 
the cottonseed meal has been found to be profitable. 

[Beef cattle expe^ments at the Nebraska fitatton] (Nebraska 8ia. Rpt. 
11929'!, pp. 29, 24, 98). —^The results of experimental work with beef cattle 
are briefly noted. 

Effect of age upon rate and economg of gain. —The third year’s trial of this 
experiment (E. B. R., 49, p. 772), with 4 lots of 10 steers each rauglag In 
age from calves to 3- and 4-year-olds, have yielded results very similar to 
those of the previous trials. The steers were fed for 200 days, begfnnlmt 
October 31, 1922, on shelled com and alfhlfa hay. The gains of all groups sme 
sIlgliHy over 2.5 Iba per day, the calves maldng more eooboittleal gglni» due 
to a smaller feed cmisumption. 
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Balfy beef .—^In an experiment using 0 lots of 16 calves each during a 176-day 
feeding period, the economy of gain on various rations by steer and heifer 
calves was compared. The cheapest and most profitable ration proved to be 
shelled corn and alfalfa hay. The addition of 1.1 lbs. of linseed meal daily 
to this ration decreased the profit, though the gain and selling price were 
increased. Oats and ground corn were not so satisfactory as shelled corn. 
The steers gained more rapidly and sold for higher prices than the heifers. 

i^weet clover and native pasture. —this test at the Scottsblufl? Substation 
3 lots of 25 3-year-old steers each averaging 757 lbs. were pastured during the 
seaspn as follows: One lot on sweet clover, with the additional feeding of corn 
up to 20 lbs, per head dally at the end of tlie period; 1 lot on sweet clover only; 
and 1 lot on native grass pasture only. The average gains per steer during 
the season in the respective lots were 255, 133, and 225 lbs. 

[Experiments with beef cattle at the North Dakota Station], J. H. 
Shei'pkri), P. W.'Chribtknsen, and A. C. Kuennino {North Dakota Sta. Bui. 
m pp. 13, IP, 24-26, 27, 95 ).—^Tlie following experiments have been 

<*onducte(i with beef cattle: 

Native pasture .—^The results of 7 years* work in cooperation with the U. S. 
D. A. Dry Land Station at Mandan, using 350 head of cattle, have shown 
that 5 acres of native pasture are not sufficient to carry a 2-year-old steer. 
Seven acres were sufficient, however, and 10 acres have bee/i found to fur¬ 
nish an oversupply, l^etting the grass get a good growth In the early spring 
and rotating betw’een pastures have l»een found to increase the carrying 
capacity. Observations on grazing cattle have shown that the distance 
traveled has a distinct relation to the size of the pasture and that the amount of 
time wasted and the diligence with which steers graze and nimlnate is subject 
to much variation. The number of Jaw^ wags i)er bolus varied from 31 to 50. 

Sioeet clover pasture .—^A 4-acre piece of yellow and white sweet clover was 
found to have an average carrying capacity per acre of 1.05 head of cattle 
from May 10 to August 30. The average daily gains [x>r liead made on this 
pasture were 1.04 lbs. The white blossom clover started grow’th earlier 
in the ^ring and grew longer than the type with the yellow blossom. Cattle 
were found to I'cquire 15 days to get acxrustomed to the swef^t clover. An un¬ 
expected result was the seemingly greater palaUibility of the coarser stems 
than of the younger foliage. 

Digestibility of prairie hay ,—The results of a continuation of this study have 
l)een in accord with those previously noted (E. S. U., 48, p. 03). 

Silage feeding erperiments. —^An{»ther year's results of this experiment have 
been generally In agreement with those previously noted (E. S. R., 49, p. 809). 
Com silage was distinctly superior to the other types used because of its 
palatability and the production of larger gains and better finish In the steers. 

[Pasturing steers at the WUlMon^Substation].--Twenty-tour steers pastured 
on native grass from May 1 to September 24, J921, made average daily gains 
of 2.28 lbs. per steer during the period. In a succeeding 68-day feeding 
period on dry feed, com fodder, Sudan hay, and oat straw they made aver¬ 
age daily gains of 0.44 lb. 

Market classes and grades of dressed beef, W. C. Davjs and C. V. Whaxin 
{V. S. Dept. Agr. BuL 1246 (1924), pp* 49, pls. This bulletin deals with 
the distinguished diaracteristics of the various grades and classes of beef car¬ 
casses and the/^eholesale cuts made from them. The approximate percentage 
of the carcasses represented by the wholesale cuts when cutting by dlffermit 
methods Is tabniated. 
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Bxpeiimeiits with sheep [at the North Dakota Station], D. J* Gbiswold 
and A. G. Kueivning (North Dakota 8ta, Bui 174 PP* —^The 

following expeiim^ts with sheep have been carried on at the station and the 
Williston Substation: 

Breeding ewe lambe. —Six ewe lambs bred to lamb in June seemed to develop 
as well as 6 others that were not bred. The lambs dropped, however, were at 
one year of age smaller than earlier lambs from older ewes even when the age 
was considered. 

Lambs grazing in com field, —Sixty^lght spring lambs receiving a ration of 
0.73 lb. daily of a grain mixture of cracked com, whole oats, and wheat l^ran, 
4:2:1, and turned into a cornfield on July 28, made average daily gains of 
0.4 lb. during the succeeding 12 days. 

**Iiogging off** com with lambs. —Sixty spring lambs averaging about 75 Ibs;. 
in weight made average daily gains of 0.244 lb. during a 49-day test in hogging 
off corn. They consumed an estimated average of 9.7 lbs. of grain per pound 
of gain. 

Sheep {at the Williston Substation^, —flock of Hampshire sheep proved 
to be effective gleaners of the growth along Irrigation canals and produced in 
1922 an average of 8 lbs. of wool per head. 

Damb feeding [at the Indiana Station] (Indiana Sta, Rpt. 1923, p, 13, 
fig. 1), —Whole soy beans, cottonseed meal, soy bean oil meal, and whole soy 
beans with minerals have shown practically equal values as supplements to 
a ration of shelled com, clover hay, and com silage for fattening lamba Self¬ 
feeding lambs on corn and cottonseed meal produced** more rapid but also 
more expensive gains than hand-feeding. Six per cent of the lambs died from 
overeating when first placed on the self-feedera 

Ear com as compared with shelled corn produced as rapid and more eco¬ 
nomical gaina Corn silage in a ration with corn, cottonseed meal, and clover 
hay produced more rapid and more economical gains and better finish than 
com stover. 

[Hog feeding investigations at the Idaho Station] (Idaho Sta, Bui, 133 
(1924), p. id).-—In two tests with 75 hogs weighing about 125 Iba each, in 
which various rations were compared, it was found that the following amounts 
of feed were required per 100 Iba of gain: Peas 870 Iba, peas and barley 400^ 
barley and tankage 425, and corn and tankage 410 Iba 

Hog feeding [at the Indiana Station] (Indiaw Sta, Rpt, 1923, pp. 11, 12, 
fig. 1). —^The results of several hog feeding experiments are briefly summarised, 
most of which are in continuation of those previously noted (E. S. H., 4B, p. 
571). Tests so far indicated the necessity of protein supplements and minerals 
to corn either fed in dry lot or hogged down for fattening swina 

Sprlng-plgs have been found to require an equal amount of feed for fhttmi* 
Ing whether fed heavily for the early faU market or fattened more slowly for 
later marketing. Eations well supplemented with protein and minerals are 
necessary to fatten pigs In time for the fall market before prices drop. 

Alfalfa pasture has been found to furnish a more constant forage siqiply 
than clover, though high values for both have been demonstrated In the experi¬ 
ments conducted. Bape has also been found to make a satis^ctory mibstltute 
for clever and alfalfa when the latter are not avallbla 

[Hog feeding experiments at the Nebraska Statloa] (Nebraska 91a. Bgd, 
l^Wfh PP- 94, 2S, 33, 38, 39).—The feeding experiments with sirlne have boon 
laigsly cmianuations of those previously noted In annual reports (BL S. Eh 49, 
p.ns). 

Madioni for fattening hogs ,—^In tests of comparative rations for flattening 
hogs, the following amounts of feed were required in a 7<Nbiy test to piadiies 
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100 lbs. ot gain on 110-lb. pigs: 870 lbs. of yellow com and 41 lbs. of tankage, 
393 lbs. of white corn and 52 lbs. of tankage, 383 lbs. of mixed corn and 51 lbs. 
of tankage, and 454 lbs. of ground barley and 50 lbs. of tankage. In a 76-day 
test, 6 lots of 12 pigs each were used in comparing white and yellow com with 
tankage supplements for fattening pigs. The average daily gains were 1.47 
lbs. on the yellow com and 1.36 lbs. on the white com. When the yellow 
corn was used, 388 lbs. of corn and 105 lbs. of tankage were required to pro¬ 
duce 100 lbs. of gain, while 420 lbs. of white com and 101 lbs. of tankage were 
rcMiuired to produce an equal gain. 

Ewperiments with hog$ at the North Platte Substaiim. —Rations of yellow 
and white corn with tankage and alfalfa supplements were compared, using 2 
lots of 10 pigs on each ration. The average daily gains were 1.61 lbs. with 
white com, 1.58 lbs. with yellow corn, and 1.63 lbs. with yellow and white 
com mixed, while the amounts of corn and tankage required per 100 lbs. of 
gain for the respective lots were 340.4, 338.9, and 347.9 IbS. In another test, 
lots of 15 80-lb. pigs pasturing on Sudan grass and receiving yellow or white corn 
made average daily gains of 1.3 and 1.28 lbs., respectively, while 381.9 lbs. of 
white com and 402.2 lbs. of yellow com were required to produce 100 lbs. of 
gain. Another lot also pastured on Sudan grass, but receiving tankage, made 
average daily gains of 1.54 lb& A lot receiving yellow com and alfalfa pas¬ 
ture gained an average of 1.51 lbs. per day, requiring 359.3 lbs. of com per 
100 lbs. of gain. 

[Hog feeding experimenU at the Scottabluff Substation}, —^In a comparison 
of summer and winter finishing of fall pigs, the summer finishing on pasture 
yielded an estimated profit, while finishing in the winter was done at a loss. 
A comparison of self-feeding and hand-feeding rations of com and barley was 
made with 2 lots of 37 pigs each during a 136-day test. The lot receiving the 
grain in a self-feeder made a total gain of 4,095 lbs., while those receiving a 2 
per cent ration pf grain gained 2,995 lbs. The estimated profits per hog were 
—25 cts. for the former lot and +50 cts. for the latter. 

In a 57-day test tankage and alfalfa hay were compared as supplements 
to corn. The lot (35 pigs) on corn and tankage gained 2,210 lbs., while the 
other lot gained 1,645 lbs. The calculated costs per pound of gain were 
6.76 and 6.72 cts. 

[Swine feeding experiments at the North Carolina Station], E. H. 
Hostetudr et al. {North Carolina Sta, Itpt, 192S, pp, 12, 15-17, 61, fig 1 ),— 
Many of the experiments conducted with swine were continuations of those 
noted from a pievious report (E. S. R., 49, p. 775). At the Black Land Sub¬ 
station, Wenona, corn fed to hogs brought $1.10 per bushel, while its value 
on the market was only 65 cts. per bushel. Fish meal and shelled corn pro¬ 
duced gains at somewhat less cost tlian tankage and corn in these experiments. 

At the Upper Coastal Plain Substation two tests dealing with the pork- 
produdng value of sweet potatoes were conducted. In the first experiment 
culled sweet potatoes of practically no market value were found to be worth 
34 cts. per bushel when compared with corn at $1 per bushel and fish meal at 
$60 per ton. Their feeding value was somewhat reduced (25 cts. per bushel) 
when fed with a 2 per cent corn ration. In the second test the pigs were 
allowed to harvest the crop and received in addition fish meal and minerals in 
self-feedefs. The yields of potatoes were low, but 360 lbs. of pork were pro¬ 
duced per acre and the pigs killed hard. 

In continuing the soft pork studies in cooperation with the Bureau of 
Attimei IndiistfT, U. S. D. A. (E. S. R., 49, p. 775), one lot of 12 75- to 100-lb. 
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pigs was fed on soy beans plus a 2.6 per cent ration of shelled com for 8 weeks, 
followed by 12 weeks finishing on corn and tankage. A similar lot was self- 
fed in dry lot on peanuts for 8 weeks and finished for 12 weeks on corn and 
tankage. The soy bean lot made average daily gains of 1.17 lbs. during the 
grazing period and 2.01 lbs. in the finishing period. The peanut lot made 
average daily gains of 1.38 and 1.65 lbs., respectively, in the two periods. 
Neither lot killed strictly hard. 

[Experiments with swine at the North Bakota Station]« J. H. Shkppksd, 
P. W. Cheistenskn, O. a. Thompson, and A. C. Kuenning {North Dakota 8ia. 
Bui 174 (l^Wf PP- ^0, 21, 22, 26, 78, 79, 95, 96, ftp* 1).—InvesUgational work 
with swine included the following experiments: 

Pasturing crops with pigs, —Experimental results in fattening hogs have 
demonstrated the economy of forage crops as compared with dry lot feeding. 
Tfie order of preference of the different crops used, based on the gains made, 
is as follows: Alfalfa, peas and oats, rape, s^'eet clover, brome grass, winter 
rye, oats and barley, and millet. Grain fed at the rate of 3.5 lbs. per 100 lbs. 
live weight has been the most satisfactory. In an average season it has been 
found that 30 March pigs may t>e carried per acre of alfalfa pasture. 

Hogging off** com, —Nine years’ results of this experiment (E3. S. R., 48, p. 
72) indicate that pigs weighing from 100 to 125 lbs. make the best use of 
com in hogging off tests and that the corn should be In the glazing stage when 
pigs are turned into it. In determining the carrying capacity of corn, it is 
suggested that 5 lbs. of corn grain, as estimated, be calculated as the con¬ 
sumption per 100 lbs. of live weight per pig daily. Iif testing the desirability 
of furnishing tankage as a supplement to corn for hogging off, it was found that 
better gains and thriftier pigs resulted when tankage was fed, but with recent 
prices it was not a profitable venture. Figs changed from rations of corn 
to a ration of barley in the late season do not do as well as when they are 
finished on corn. 

Shrinkages in shipping live stock. —Shrinkage in swine has been found to 
be at a minimum for animals taken from hogging off corn lots as compareil 
with others handled in a manner in which they received less exercise. 

Sprouted vs. unsprouted hurley lor pigs, —In a 90-day experiment dealing 
with the nutritive deficiencies of barley, one pair of pigs received a ration 
of barley alone, while tw*o other pairs received sprouted or unsprouted barley 
plus linseed meal and middlings. Bone meal and salt were given to all lots. 
The pigs in the lot receiving barley alone made the poorest gains, but the 
sprouted barley (sprouts % to % in. long) showed no superiority over un¬ 
sprouted barley. 

Hogging off'' experiments [at the Bdgeley Substation], —In another year’s 
comparative test of com and peas for hogging off, the gains made were much 
as in 1921 (E. 8. B., 48, p. 72). The estimated returns per acre were, how¬ 
ever, greater for the peas than for the com. 

Hofs [of the WUliston Substation].--^Wonr sows weighing a total of 14kK) 
lbs., while on sweet clover pasture consumed 2,100 lbs. of ground barley In 
30 days, making a gain in weight of 880 lbs. 

Sairlessness in pigs [at the WilUston Substation '].—Four purebred Puroo- 
Jorsey sows, though receiving 6.6 grains of lodln per day for 1$ days prior 
to parturition* farrowed 31 hairless pigs. A grade sow which had reoelved 
the lodln 2 weeks longer farrowed 7 haired pigs. 

Soybeaiis in cofm tor hoggliic-dowiit W, L. Boetsoif (Ohio Stn. Uo. Ad., 

$ {JM4), No. 5-d, pp. 75-89).*-^he average veaults of three years’ experlitteiits 
In hogging down com with sni^lements are given In the fioUowInf table: 
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Bummary 0 / three yean' experimenta in hogging down com and aoy heana 

of rape. 


1 

Ration. 

Average 
Initial 
weight 
of pigs. 

Average 

d&y 

gain. 

1 

Oain per 
bushel 
of 00 m. 

Tankage 

per 

bushel 

1 of corn. 

Cekni- 

latedro- 

tiifnsper 

acre 

cost of 
tankage. 

Standing corn containing soy beans. 

Standing corn containing soy beans plus tankage_ 

Standing com plus tankage. 

Standing com containing rape plus tankage.. 

Lbs. 

147.4 

147.6 

146.9 

147.3 

Lbs. 

l.OB 

1.73 

1.78 

I 1.88 

!____ 

1 

SWISS' 

Lbs. 

2.29 

2.83 

2.06 

132.74 
46.14 
46.76 
47. la 


The results of similar experiments and others dealing with the effect of 
soy l>eans and rape on the yield of com per acre, conducted at several State 
oxr)erinient stations, are discussed. The conclusions Indicate that pigs on 
standing com containing soy beans gain more rapidly and produce larger 
gains per bushel of com than on corn alone, but, due to the reduction in 
the yield of the com by the soy beans, it is questionable which method results 
in the greatest gains per acre, whether tankage is or is not fed. 

(Poultry investigations at the Idaho Station] {Idaho Sta, Bui. ISS (1924)^ 
pp. IS, H ).—One i>en of Single Comb White I-eghorn pullets receiving pea meal 
and sour milk ns proUtn supplements averaged 1S1.2 eggs per bird for the year. 
In three years* experiments sour skim milk has proved to be a valuable and 
economic source of protein for laying hens. Other experiments have shown 
that lactic acid and milk salts are not the factors in sour skim milk which 
stimulate egg production. 

In a test of the effect of accessory^ food factors on egg production and 
health, one lot of birds developed a disease resembling roup in March, and 
13 later died from the disease. The birds of the other lot retained their 
health and vigor though receiving a similar ration except that 1 oz. of cod 
liver oil was administered dally. 

The value of certain protein fec^s for production and quality in eggs, 
R. T. Pakkhubst (Idaho Sta. Bui. JS4 (1924)f pp. 8, figa. 3 ).—^More detailed 
results are given of the three years* experiments previously noted (B. S. R., 
49, p. T77) and noted above. The Importance of including In the rations of 
laying hens protein supplements of animal or animal and vegetable origin 
was demonstrated. The ration containing pea meal and sour skim milk 
produced the most eggs at the lowest cost per dozen. 

(Poultry experiments at the Indiana Station] {Indiana Sta. Rpt. 192S, 
pp. $9-42, flga. 2 ).—^The experimental work of the department of poultrj^ 
husbandry is brieffy summarized, part of this being in continuation of experi¬ 
ments noted in the previous report (B. S, R., 49, p. 673). 

Boy bean oU meal can replace tankage—The results of a second year’s 
comparative test of tankage v. soy bean oil meal and minerals as supplements 
to a basal ration for laying hens indicate that soy bean oil meal can replace 
tankage partly or entirely, provided minerals are supplied. Six lots of 80 
Barred Plymouth Bock pullets each were used in the experiment. The 
protein supi^emmits and the average production for the different lots were 
as follows: Tankage 138.6 eggs, tankage and soy bean meal (3:1) 134.2 
eggs, tankage and soy bean meal (1:1) 123.1 eggs, tankage and soy bean 
meal (1:2) 106.9 eggs, soy bean meal 124.9 egga and soy bean meal without 
minerals 8^7 eggs. 
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Chick9 need an experiment with 12 lots of 20 chicks each, the 

necessity of supplying feeds containing vitamins was demonstrated. The 
mortality of the chicks was high in all lots except two which received dried 
buttermilk with and without green alfalfa. Neither green alfalfa nor sprouted 
oat tops gave satisfactory results alone, but when fed together they were 
of more value. 

Com germs rich in vitamin B, —^The essential nutritional factor contained 
in com germ, as noted in a previous report, was found in a series of tests 
to be water-soluble B. 

Bo Vitamins influence haichabilityt^ln making this study, 5 lots of*hens 
were fed on rations of com, wheat, and oats, with the additional sources of 
vitamins as follows: Tankage, fish scrap, and meat scraps; buttermilk; canned 
tomatoes; and hog liver. The percentages of hatchability of the fertile 
eggs in the 4 lots were 52.1, 60.5, 69.6, and 57 per cent respectively. In a 
lot receiving no additional supplements the hatchability was 50 per cent. 

Feeding experiments [with poultry], B. F. Kaupp and U. S Deasbtyne 
{North Carolina Sta, Rpt. pp, 67, 68). —The results of the studies con¬ 
ducted Indicate that dried buttermilk is practically as suitable a feed for 
poultry as either liquid buttermilk or condensed buttermilk. Other experi¬ 
ments have indicated that fish meal may be used to replace meat meal for 
egg production, fattening, or rearing, and no fishy flavor was imparted to the 
eggs or the flesh of the fattened fowls when given in quantities up to 20 
per cent • 

A statistical study of egg production in four breeds of the domestic 
fowl, I, n, L, C. Dunn {Connecticut Storrs Sta. Buis. 117 {1924), PP- 28^88, 
flgs. 8; 118, pp. 96-140, figs. 6). —^The monthly and annual egg production of 
the Wyandotte, Rhode Island Red, Plymouth Rock, and Leghorn puUets 
entered in the nine international egg-laying contests conducted at the State 
agricultural college and experiment station from 1911 to 1920 has been treated 
statistically for each breed and the usual biometric constants determined. The 
first two parts of this series deal with Wyandottes and Rhode Island Reds. 

Part I. Egg production in Wyandottes. —^This study is based on the annual 
individual egg records of a total of 903 pullets. The existence of considerable 
variability in the egg records of Wyandottes averaging 28 per cent for the nine 
years was demonstrated. The annual production of individuals varied from 
0 to 308 eggs, averaging 159.3±1.0L During the nine years of the tests there 
was a gradual increase in annual productinon of about 7 eggs, and the per¬ 
centage of the aimual production occurring in the winter months was increased 
about 8 per cent. The. percentage of birds laying over 210 eggs was also some¬ 
what increased during the period. The data are tabulated in detail according to 
monthly and annual production. 

Part II. Egg production of Rhode Island Reds. —^This study Is based on 
the annual egg records of 1,152 Rhode Island Red pullets. As in the Wyan¬ 
dottes, the coefficient of variability for annual production averaged 28 per 
cent, the range for individuals being from 0 to 270 eggs, averaging 153JS8 
±0.88. The average egg production has shown a tendency to increase during 
the nine years of the test by about 1 egg per year. The proportion of high 
producers has also shown a tendency to increase during the test, while the 
prcw^i^^nn of low producers has remained stationary. The detailed data 
are presented as in the preyious study. 

OheermSIoiis on Bnropean pooltry farming. W. C. Thomiwon {Urn 
Jerndg BUm.. Bints ts Ptnatrymm, if (iW), Ne. 11, pp. 4, flg. i)*— Veiy 
brief reviews of poultry farming in Spain and Bngland are givepi. 
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Effect of high and low protein content on the digestibility and meta¬ 
bolism of dairy rations, A. E. Peakisis and C. F. Monboe {Ohio 8ta, Bui. 
376 {X6^)f pp» 85-116f figs, 4 ),—^The results of a study of the effect of high 
or low protein rations fed over a long period on their digestibility and the 
nitrogen, calcium, phosphorus, magnesium, and sulphur balances of dairy 
cattle are reported. 

In the first trial of this experiment, 2 cows were fed a ration having a 
nutritive ratio of 1:9, while 2 other similar cows received a ration having a 
nutritive ratio of 1:4, In the second trial, 1 of the animals previously receiv¬ 
ing the wide ration and 1 previously receiving the narrow ration were given 
rations having nutritive ratios of 1:2 and 1:11, respectively. The cows had 
always received either wide or narrow rations as was furnished to them in. the 
first trial, and the dams of these cows had likewise received rations of the same 
type. The data on the digestibility of the rations, water consumption, weights 
of the animals, composition of feeds, feces, urine, and milk, and nitrogen, 
calcium, phosphorus, magnesium, and sulphur balances, as well as other related 
information, are tabulated in detail in the appendix and discussed in the text. 

The general results indicate that the digestibility of the rations was lower 
than that estimated according to calculations of the average digestibility of 
the feeds used, based on Henry and Morrison’s standards. The divergence 
from the calculated d^estlbllity was greater with the low protein than with 
(ho h:gl] protein rations, though the differences were not great. A greater 
water consumption accompanied the high prote n rations, as well as a much 
greater elimination of water In the brine. The cows on the wide ration main¬ 
tained a positive nitrogen balance with one exception, and the live weight 
was maintained or slightly increased. 

In regard to the mineral balances. It was found that the cows on the high 
protein rations stored calcium, while tho.s(‘ on the low protein rations were 
in negative calcium balances. A possible cause for this difference Is the 
greater amounts of clover liay wliich were consumed in the high protein ration. 
The phosphorus balances In the first experiment were similar for the two 
groups, but tlie narrow ration aided in production of a greater phosphorus re¬ 
tention in the second experiment No marked differences between the magne¬ 
sium, sulphur, and nitrogen balances of the cows fed on the two types of 
rations were evident. One of tlie main features of the results was that the 
calcium and phosphorus balances obtained were much more favorable than 
had been reported by other workers for dairy cattle during lactation. 

[Dairy cattle feeding experiments at the Indiana Station] {Indiana Sto. 
RpU 1323, pp. 22, 25, 23). —One series of trials has indlcateil that ’soy bean 
oil meal plus minerals is a more efficient source of protein for milk produc¬ 
tion than either cottonseed or linseed meal. In a second trial soy bean oil 
meal and linseed oil meal were found to l>e equal. Fee<ling ground soy beans 
increased milk and fat production about S per cent as compared with lin¬ 
seed meal. 

In a study of methods and rations for wintering dairy heifers, 3 lots win¬ 
tered in the dairy bam made average daily gains of 1.25 lbs. as compared with 
0.86 lb. by heifers wintered in an open sited. Heifers receiving soy bean oil 
meal without mineral supplements made the greatest gains. In a compara¬ 
tive test of silages, a mixture of equal parts of com and sunflower silage gave 
better tesults tor milk and tat production than either silage alone. 

The experimental teedtng of 4 lots of calves indicated that calves may be 
successtully jplaced on a ration of grain and hay at 60 days of age. When 
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skim milk was fed to 6 months of age the calves were heavier, however. No 
change in the growth occurred with the substitution of soy bean oil meal for 
linseed oil meal. 

The feeding value of cotton seed meal and hulls for dairy cows, (North 
Carolina 8ta. Rpt. 192S, pp* 59). —In continuation of this experiment 

(E. S. R., 49, p. 780), in cooperation with S. Combs and R. S. Curtis, no spasms or 
convulsions have occurred in the 10 cows and 5 heifers used and 2 normal 
calves were born. These conditions are attributed to the Inclusion of 10 
supplements in the rations of cottonseed meal and hulls. The 2 living calves 
were produce<l when supplements of alfalfa meal and oats were included. * 

In experiments at the Coastal Plain Substation cottonseed meal and peanut 
meal have proved of equal value for growing heifers when mixed with equal 
parts of crushed corn, oats, and wheat bran. Tests of home mixed feeds and 
ready mixed feeds for milk production have indicated that the home mixed 
feeds are more palatable, produce more milk, and are more economicaL 

[Silage V. no silage for milk production] (Nebraska Rta. Rpt. 1192$), 
p. $4).—Rations containing grain, alfalfa hay, and com silage were compared, 
at the North Platte Substation, with rations containing com and alfalfa hay 
plus as much corn as was included in the silage of the other ration, for milk 
production with 2 lots of cows during 5 20>day periods, with 10>day transition 
periods between each. While on tlie silage rations the cows gained 30 lbs. in 
weight and produced 1,444 lbs. of milk conAining 50.14 lbs. of butterfat On 
the ration containing no silage, the cows lost 12.6 lbs. ir weight and produced 
.1,474.5 lbs. of milk containing 53.15 lbs. of butterfat 

[Sweet clover silage for luilk production], J. R. Dice (Nof'ih Dakota Bta. 
Bui. 174 (1924)t pp- 44f 45)- —Sweet clover silage made by stacking green sweet 
clover was found to be from 85 to 00 per cent as efficient for milk production 
as corn silage in 20*day tests, using 5 cows and 5 heifers. The difference in the 
value of the two types of silage was largely due to a wastage of about 10 per 
cent of the coarser stems of the sweet clover. 

A study of the birth weight and gestation of dairy animals, J. B. Fitch, 
P. C. McGiluabd, and G. M. Drumm (Jour. Dairy 8ci., 7 (1924), No. 5 , pp. 222-- 
2SS). —^The results of a study of the birth weights and gestation i)erio<l8 of 
521 calves born in the dairy herd at the Kansas Agricultural College from 
September 1, 1910, to January 1, 1922, are given. The birth weights of the 
dams were also recorded. All calves from gestations of less than 260 or more 
than 295 days were omitted. The following table gives a summary of the 
average birth weights, gestation i)erlods, and relative weights of calves and 
dams for the purebreds of the four major dairy breeds, the grade Holstein herd, 
and the experimental Holstein herd: 

Areraye birth toeiyhtn and yestation periodn of the four niajor dairy breede. 


Breed. 

Averafo weight of calves. 

liCngth of gestation. 

Bulls. 

Hstfers. 

Both 

■esas. 

Per 

osnt of 
dsms* 

Bull 

calves. 

llsifor 

calves. 

Both s«sss. 

SSfeir-.:::::;::::;:;;:;;; 

jgpWlaieiitia Hokteiii. 

P9uni». 
00:4:1.17 
07^1.18 
76dbl.85 
lOldrl 12 
91d:1.80 
M±2.16 

iViMuif. 

64d:1.30 

60:i;1.17 

0Odsl.44 

90dtl.96 

97±%m 

85dbl.62 

PSttlldf. 

67:iK100 

.00 

72dbl.Q3 

U±l.b7 

80^1.87 

Wdt\.4a 

Feret. 

aa 

a7 

ao 

7.1 

7.7 

a.8 

Daft. 
286.ddb0.96 
m.S± .80 
2818:4:.71 
282.8d; .79 
281.294: .M 
28a ddb .78 

Dufi. 
282.04:1.08 
282.6:4: .54 
.66 

28L8dfi .96 
Whbdk.m 
28a8dbl.l2 

an- 9*:.« 
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In studjring the effect of Tarlous factors on the weights of calves at birth, 
it was observed that the nutrition of the dam had little or no influence except 
when restricted rations were fed over a long period. Some bulls seemed to 
have an influence on the weight of the calves, but signiflcant differences be¬ 
tween the average weights of the calves of the different bulls used were not 
found. The number of the birth, as studied from the records of cows having 
five or more calves, indicated that the weight of the calf increased up to the 
fifth birth of the dam and decreased after the sixth The length of the gesta¬ 
tion iH‘riod al.so scH'med to effect the weight within breeds, as lighter calves 
had shorter average gestation periods, but Jerseys did not hare shorter jierlods 
than Holsteins. Marked individual differences in the length of the gestation 
periods of the cows having more than five calves were also evident. 

A study of the weight of dairy cattle (Nebraska Sta. Rpt. [f925], p. 10 ).— 
The average weights of the males and females of the Holstein and Jersey 
breeds and the females of the Guernsey and Ayrshire bret'ds in the university 
herd are reported at birth, 3 months, 0 months, 9 months, and 1 year of age. 

The inllaence of the stage of lactation on the prodnction of dairy cows, 
A. C. McCandlish (Jour. Dairy Sci., 7 (1924), No. S, pp. 255-261, fig. 1 ).—In 
studying the influence of the stage of lactation on production. 428 lactation 
records of 102 cows, made in the Iowa State herd from 1007 to 1021, were tabu¬ 
lated according to the breed, A general decrease in the milk and fat prodnc¬ 
tion with advancing lactation was observed in all breeds, though the Holstein 
and Ayrshires reached* their highest milk production in the second month. 
The fat iK»rcentnge of the milk of Ayrshires and Holsteins was found to drop 
lo the third month, but this was soon followed by a gradual rise to the end of 
lactation. The fat i>ercentage of Guernsey milk dropi)ed in the second month 
and gradually Increased from then on. whereas Jersey milk showed a gradual 
rise in fat percentage from the iH'ginning to the end of lactation. It is pointed 
out that high initial prmluction Is not (he only consideration for choosing high 
annual produc(»rs, but that continuance of production is very imjwrtant. 

[Experiments in dairy bacteriology at the Indiana Station] (Indiana 
8 ta. Rpt. 1925, pp. 25. 24, 25 ).—The results of two studies in dairy bacteriology 
are briefly reported. 

A chemical and physiological study of the action of specific organisms and 
of a group of organisms found in sicect and sour cream butter and in synthetic 
butter .—In studying the proteolytic action of 10 different organisms in butter, 
samples of S3Titbetlo butter wore lnoc‘ulated with the organisms and held at 
room temperature and in cold storage. The action of these organisms In milk 
was also observed. The organisms use<l, Bacillus panis mignla, B. micrococcus 
viseosus, B. proteus vulgaris, B. butyricus, B. megatherium, B. coli, B. mesen- 
tcHous, B. acidi lactis, B. Uqucfaciens, and B. mycoidcs, all produced con¬ 
siderable action on the milk pretelns in the synthetic butter. The proteolytic 
action seemed to heat a close relation to the ammonia production, the action 
usually being as great when held for 60 days at room temperature as when 
held for 120 days in cold storage. Salt was found to have no action on the 
keeping quality of butter. 

6 ferm content of the creamery chum .—In this study four methods of clean¬ 
ing the churn were compared, the greatest advantage being shown when hot 
water, cleansing powder, and a hypochlorite solution were used. 

Fraetlcal Introdactton to tho mamtfacture and handling of Emmental 
cheeaot A, Pxtbb, J. Held, and H. Arm (Praktische Anicituny zur FahrikatUm 
und Behandlung des Emmentalerkdses. Bern: K. /. Wyss Erben, 1922, 4 . cd., 
fW., pp, VII+115, pis. 12, figs. 2 ).—^The bo<ik previously noted (E. S. R., 28, 
p. 475) has been revised and rewritten. 
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The principles of Ice-cream making {Nebraska Sta, Rpt, il9i$h PP* 

12).—^The continuation of this study (E. S. R., 49, p. 782) has consisted of 
experiments on the effect of acidity and aging on the yield, quality, and flavor 
of ice cream. It was found that increases in the acidity of the mix by the use 
of starters did not improve the physical properties and did produce objection¬ 
able flavor. The optimum aging period has been found to be between 24 and 
48 hours, excessive aging causing a- decrease in the viscosity and undesirable 
changes in the physical properties. 

VETERINABY MEDICINE. 

, [Report of the Indiana Station] department of veterinary medicine 
(Indiana Sta. Rpt. 1923, pp. figs. 2 ).—^The death rate occurring in early 

spring litters of pigs is said to be greater than in litters farrowed in late 
spring, part of which loss is attributed to conditions such as chilling, to which 
the early litters are subjected. The early litters, however, do not seem to 
suffer more than late ones from Infectious diseases and infestation with lung 
and intestinal parasites. Pig typhoid has been found to occur more often in 
late winter and early spring pigs and frequently causes heavy loss. Healthy 
pigs kept for several months in contact with sick animals have continued 
healthy. The condition of the sick animals is said to suggest food deficiencies 
as one of the causes of pig typhoid. Sv^ffie dysentery was observed in nine 
herds, eight of the outbreaks being sufliciently virulent to produce typical 
symptoms of the disease in animals fed the colon contents and given direct 
exposure. 

Healthy pigs kept for a period of 50 days in a pen 16 ft. from a pen con¬ 
stantly containing pigs infected with hog cholera failed to become infected. 
Healthy pigs placed in the cholera pen 1 and 2 days after the carcass of the last 
pig had been removed remained well at the end of 15 and 21 days, respectively. 
Six inclosed concrete pens were heavily bedded with straw over which cholera 
blood was sprinkled from 1 to C days before turning in the pigs. Cholera 
broke out among the pigs in the 1-day pen, one dying on the sixteenth day 
and the last on the twenty-seventh day, while lots in the other pens were well 
after 14 days, when all were inoculated with cholera bloo<l and their suscepti¬ 
bility proved. In a repetition of this experiment, all the pigs in i>ens sprinkled 
with blood 1, 2, and 3 days before occupancy sickened after 6 and 10 days and 
died of the disease. In another experiment, cholera blood of known virulence, 
which had been spread over glass plates in a thin layer and kept in a well- 
lighted room 1, 5, 6, 7, 8, and 9 days, vras injected subcutaneously and fed to 
12 groups of pigs. The 1-day blood produced cholera in pigs fed and inoculated 
with it; the 5-day blood failed to produce cholera in the pigs that received it 
with their feed, but proved virulent when inoculated subcutaneously, produc¬ 
ing symptoms in 4 days and death on the twelfth to twentieth days; the 6- and 
7-day blood produced cholera in pigs fed and inoculated with it; but the 8- 
and 9-day blood was non virulent All pigs that remained well were proved 
susceptible by inoculation with cholera blood, plgs fed urine collected from 
the bladder of a cholera hog killed 10 days after Inoculation with cholera blood 
sickened on the sixth day. Pigs fed feces collected from the rectum of the 
same carcass remained well. In infectious abortion studies, 98 samples of 
blood were taken from 20 herds of brood sows, 37 reacting to the agglutination 
test, showing the disease to be present 

In white snakeroot investigations, two horses were each fed daily 1 lb. of 
blossoms and leaves which had been dried for a period of three months, with 
the result that both animals showed slis^t inappetence on the fifth day of Uie 
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experiment One died on the eleventh day, and the other was killed on the 
fourteenth day, after being down in the stall and unable to rise. Four pigs 
averaging 60 lbs. were fed 30 lbs. of fresh tops, leaves, and stems of white 
snakeroot, and at the end of 15 days’ feeding none showed any ill effect 

Of 44 herds of cattle having Infectious abortion, which were under observa¬ 
tion during the year, a number ceased to abort, and there was a marked de¬ 
crease in the number of abortions in all but a few, with a corresponding in¬ 
crease in the number of calves raised. Of the 922 cows in the herds visited, 
279 had aborted the previous year and were not pregnant early in the year or 
aborted during the year. Of blood samples collected from the aborting 
animals, 209 gave positive and 70 negative reactions. Of nonaborting animals, 
74 or 11.5 per cent gave positive reactions. The agglutination test only was 
used. In 7 herds containing 234 animals, 97 gave positive reactions, 8 reacted 
throughout the year, 17 nonreuctors aborted, and 48 gave birtli to live calves. 
Abortion vaccination is briefly reported upon. 

A iHK*uliar hemorrhagic disease was observed in 2 herds of cattle, with a 
loss of 0 and 8 animals, r«;si)ectively. Microscopic* examination of stained 
smears of the contents of the hemorrhages did not reveal any microorganisms, 
and culture media seeded with contents of the hemorrhages in muscles of dead 
animals and with spleen pulp remained sterile. 

In w'ork with diseases of poultry, 15.6 per cent of 19,370 hens tested for 
bacillary white diarrhea reacted.^ldicroseopic studies of the bones of chicks 
affected with leg weakness showed that the pathologic changes w»ere the same 
ns oc*c*ur in rickets in other animals. AiTc^eted cliicks rectnered when givcMi 
cod liver oil in feed. 

Tests of hog cholera serum and virus are briefly referred to, as is the pro¬ 
duction of cholera serum and examination of pathological specimens. 

Animal pathology [at the liouisiana State Station], H. Moimis (Louisiana 
Stas. Rpt. 1923t pp. 20, 21 ).—In investigations of insects us disseminators of 
anthrax, practically tiie same results were obtained as in the previous year 
(B. S. K., 49, p. 881). Fifty per cent of infections were produced by Tabanus 
falviilm Wd., while other sjiecies gave lower percentages of Infection. Ref¬ 
erence is made to infectious abortion work, which has proved that it is pos¬ 
sible to keep the disease under control while working under adverse conditions. 

Animal diseases [studied at the Nebraska Station] (Nebraska Sta. Rpt. 
U92S], pp. 8-id).—Brief reference is made to investigations being conducted 
with organisms of the hemorrhagic septicemia group, their characteristics 
and development. A highly potent immune serum for use against the fowl 
cholera organism was produced, although the immunity offered by this serum 
Avus of short duration and it was not possible to lengtlien or to activate this 
immunity by the introduction of virus during the immune period of the test 
animals. 

Reference is made to work with poultry diseases in the State, an account of 
which, by Van Es and Martin, bas been noted (B. S. R., 50, p. 185). 

Investigations of the relation of avian tuberculosis to that of swine, under 
way, are briefly referred to. Through cooperation with the U. S. D. A. 
Bureau of Animal Industry, it was possible to secure a complete survey of the 
animals on 14 of the farms from which the tuberculous swine originated. On 
all of these fari^ the poultry flocks were found to be infected with tuber- 
cttloslfl, but on only one were the cattle also found to suffer from this in¬ 
fection. On 10 of the farms swine were also tested, and on 5 those animals 
were found to be tuberculous. It is considered significant that many of those 
swine tested stmnltaneoasly with mammalian and avian tuberculin reacted 
only to the latter. Twenty-six consignments of tuberculous swine from South 
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OmaRa aiid Nebraska City packing establishments all failed to show badlli 
of mammalian origin, but in 21 of the specimens the disease was found deh' 
nitely to have been caused by the avian strain. 

The preparation and sending of specimens for laboratory diagnosis. 
P. B. Beaijdette {New Jer$ey Stas., Hints to Poultnrrnen, 12 {1924), No. 10, 
pp. 4, fig. 1). —^The value of laboratory examination in the diagnosis of diseases 
of the fowl is emphasized, and directions are given for the preparation and 
sending of materials. 

Relation between toxicity of cottonseed and its gossypol content, K. W. 

ScHWABTZK and C. L. ALSiiKBG {Jour. Agr, Research IV. <Sf.], 28 {1924), }{o. 2, 
pp. 173-189, figs, 13). —^This is a report on the results of investigations con¬ 
ducted by the U. 8. D. A. Bureau of Chemistry, in which a comparison was 
made of the toxicity of pure gossypol with that of four varieties of cottonseed 
kernels, rats l»eing used as the experimental animals. Pure gossypol in peanut 
oil and the ether extract of cottonseed kernels were Injected intraperltoneally 
into some of the rats. In feeding tests rats received an adequate diet to which 
were added in some cases known quantities of gossypol and in other cases raw 
cottonseed kernels in which the gossypol content had been determined. Four 
varieties of cottonseed were tested in the experiments, namely, Trice, Lone 
Star, Durango, and Egyptian. 

Administered intraperitoneally, the lethal dose of gossypol was found to 
vary from 20 to 50 mg. per kilogram of livgi^eight. The results demonstrated 
that Durango and Egyptian seeds, which contained the larger quantities of 
gossypol, were as toxic as predicted on the basis of chemical analysis, whereas 
seeds of the Lone Star and Trice varieties, which contained less Icossypol, 
were less toxic than predicted. In the experiments there was no significant 
difference in the rate of growth of rats fed the peanut meal diet and those 
fed the ether-extracted cottonseed kernel diet. When 0.225 per cent of gossypol 
was added to an adequate diet the rats ceased to grow and all died within 3 
days. The feeding exiieriments with diets containing either added pure 
gossypol or raw cottonseed kernels added to the diet in such proportion that the 
gossypol content of the total , diet was known show the same imrallelism be¬ 
tween gossypol content and toxicity. 

**The symptoms observed from feeding gossypol and cottonseed kernels 
were similar. They consisted of loss of appetite and depression of growth, 
which, if sufiicient quantities of gossypol or of cottonseed kernel had been 
fed, often led to death if the feeding was continued. If the feeding was dis¬ 
continued and the animals changed to control diet, growth was resumed at 
varying rates. There was some evidence that animals were permanently in 
jured when fed for long periods on the gossypol or raw cottonseed kernel 
diets.’* The authors consider these results to bear out the conclusion that the 
toxicity of cottonseed kernels is due to their gossypol content 

A list is given of 10 references to the literature cited. 

Pharmacology of gossypol, E. W. Sohwabtze and C. L. AiaSEBo (Jour. 
Agr. Research [U. S.], 28 (1924), No. 2, pp. 191-198, pis. 2). —In experiments, 
conducted by the U. S. D. A. Bureau of Chemistry, gossypol was fed for long 
lieriods to cats and rabbits in dosages small enough to avoid marked loss of 
appetite yet large enough to produce chronic intoxication. The symptoms and 
hasksns observed included loss of appetite with the larger dosages, paralysis, 
with nerve degeneration, shortness of breath, cardiac hypertrophy, edema of 
the anogenital region and of the lux^ and effusion into the serons cavities. 
It was fonnd that spontaneous recovery may occur temporarily while gosmnP^ 
is Mug administered, and the cmiditlon of the animal may become progtmh 
sIMy worse fior some time after it is diacoatlaued. Subcutaneous, intravhttoaa 
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and intraperitoueal Injeetipn of goasypol results in a local edema of the lungs, 
which may be hemorrhagic, and effusion into the serous cavities. Blood pres¬ 
sure falls, heart action becomes irregular, and death comes from cardiac in¬ 
volvements. The conclusion that gossypoi is the principal causative agent of 
cottonseed iK>isoning, reached in the iiaper above noted, is reaffirmed. 

A list is given of 11 references to the literature cited. 

Fatal bemorrhage, evidently reanlting from feeding damaged sweet 
clover hay and silage, A. F. Schalk (North Dakota Sta. But. 174 (19B4)f 
pp. flg$. 2).—^This is a brief account of investigations conducted follow¬ 

ing the extensive occurrence of a fatal hemorrhagic condition in cattle during 
the fall and winter of 1922-23. It is stated that approximately 100 farms in 
12 different counties reported this disease in cattle, mainly In animals less 
than three years of age, although older cattle were occasionally affected. Upon 
every farm experiencing this condition, sweet clover hay or silage of a ques¬ 
tionable nature was a part or all the food used. The problem is said to be 
a very comprehensive one, which may require considerable time and exten¬ 
sive investigations. Recent ac'counts of this disease in Ontario by Schofield 
have been noted (E. S, R., 50, p. 878 ; 61, p. 383). 

Studies of plants poisonous to cattle, R. M£N]gNDEz Ramos (Porto Rico 
Dept, Agr, and Labor Bta. Ann, Rpt,, 1923, p, 22; aUo in Spanish ed., p, 23), — 
Feeding experiments with tlbey (Isotofna longi/lora) have failed to demon¬ 
strate any poisonous effect. Extffiicts from all parts of the plant, taken at 
different times of da:^ and different seasons of the year, failed to produce 
poisonous effects in guinea pigs, sheep, goats, and horses. 

Hog cholera and possible complicating diseases, I—VIII, A. F. Schalk 
(North Dakota Sta, Bui, 114 PP* 63-68), —Miscellaneous studies are 

reported as follows: 

I. Hemorrhagic septicemia experiments—feeding and injecting of and pen 
exposure to the bipolaris suisepticus organisms. —^Attempts were made to lower 
the vitality of hogs in various ways and then to feed them large quantities of 
suisepticus bacilli to determine whether susceptibility to such infection is en¬ 
hanced by unfavorable conditions resulting in decreased resistance. Insanitary 
conditions, starvation and unbalanced rations, and wounds were all tested, but 
in none of the experiments did any of the pigs show signs of infection. The 
intravenous and intracardial injections of from 5 to 10 cc. of the virulent cul¬ 
tures were likewise without effect,. 

II. The occurrence and isolation of bipolaris suisepticus in hogs with 
cholera, —Samples of tlie heart and lung blood of 12 cholera-infected pigs were 
tested for the presence of suisepticus bacilli by intravenous inoculation into 
rabbits. In 3 cases the presence of these organisms was demonstrated in both 
heart and lungs, in 3 in the lungs but not the heart, while in 6 there was no 
evidence of infection. The lungs in which the organisms were identified were 
la half of the cases normal and in the other half congested. 

III. Bipolaris septicus types of bacteria. —Complement fixation tests have 
shown that the bacterial strains causing hemorrhagic septicemia in cattle and 
hogs are of the same type and differ from those causing the disease in sheep, 
fowls, rabbits, and guinea pigs. 

IV. Necrotic enteritis experiments, —^The feeding of young pigs with the 
tissues of pigs suffering from necrotic enteritis, and the subcutaneous or intra¬ 
muscular injection of the blood of infected pigs, did not result in the develop¬ 
ment of either hog cholera or necrotic enteritis. Negative results were obtained 
in agglutination tests of the blood sera of pigs affected with necrotic enteritis 
with Buoinua coU, B. typhosus, B. cholera stUs, B. enteritidis, and B. para* 
typhosus A and B, 
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y. AttmuaHon emperimentn on hog cholera virus, —^Attempts to attenuate 
hog cholera virus by mixing with tuberculin and by subjecting the virus to an 
electric current of low power gave negative results. At higher amperage for 
24 hours some samples of virus were completely inactivated, but possessed no 
antigenic or immunizing properties. 

VI. Virus precipitation experiments, —On complete precipitation of the pro¬ 

teins of hog cholera blood or serum virus the protein-free filtrate proved in¬ 
active and the precipitate to contain the active virus. In explanation of this 
it is suggested that tlie virus itself may be a protein which is precipitated or 
that it may be adsorbed by the serum protein. ^ 

VII. Chemical analyses of the blood of swine. —A series of samples of blood 
from normal hogs and two aeries from hogs in various stages of hog cholera 
were analyzed for sugar and for nitrogen distribution as total nitrogen, urea, 
uric acid, amino acid nitrogen, preformed creatlnln, and total creatinin. One 
of the series of hog cholera blood showed no evidence of the retention of the 
urea fraction of the nonprotein nitrogen and the other distinct evidence of such 
retention as shown by the following figures: Urea nitrogen in 12 samples of 
normal blood 17.2 mg. per 100 cc., in 15 samples of hog «fholera blood (first 
aeries) 16.4, and in 10 samples of hog cholera blood (second series) 34.5 mg. 
No marked differences were noted in the percentage comi)ositlon of the re¬ 
maining protein decomposition products nor in the blood sugar. 

VIII. Experiment to ascertain the longevity of hog cholei'a virus. —The ex¬ 
posure of hog cholera virus to a current of oxygen for p4 lioiira had no appre¬ 
ciable effect in maintaining the potency of the virus. 

Swamp fever or infectiotis anemia [and other stadiesj, A. K Sciialk 
{North Dakota Sta, Bui, 174 (1^4)* PP- 68-71).—In experiments in which 
the swamp fever virus was precipitated by the Polin method, the virus was 
completely destroyed by the action of the chemicals involved in the precipi¬ 
tation. It is pointed out that the chemicals had no such inactivating or de> 
structive effect on the hog cholera virus. 

Beports by British authorities that the acridin e<:»mpounds show unusual 
germicidal power upon certain organisms led to the systematic treatment of 
two swamp fever horses wdth proflavin. It was administered intravenously 
in 0.85 per cent salt solution, one horse receiving 5 gm. in all in 18 days and 
the other 10 gm. in 3 daily injections. Both animals continued to show 
periodic fever tjT)ical of swamp fever, and the blood from both horses pro¬ 
duced the disc^ase in susceptible animals, thus indicating that proflavln is of 
no curative value in this disease. 

Considerable time was devoted during the year to the treatment of swamp 
fever with neoarsphenamin, an arsenical preparation simulating neosalvarsan 
and salvarsan. It was administered to nine horses intravenously, at a strength 
of 1 gm. to 100 cc. The dosage ranged from 1.6 to 12 gm. at each adminis¬ 
tration and was given In series consisting of from 2 to 7 treatments each. The 
individual treatments were usually 3, 5, or 7 days apart. All treated animals 
eontliiued to show the characteristic febrile reactions, and the blood from all 
treated animals never failed to reproduce the disease when injected into sus¬ 
ceptible horses, showing that with this disease neoang»benamin has no cura¬ 
tive effect nor attenuating pr(^rtles. 

It is reported that the 6-year-old gelding which was givmi the experimental 
swamp fever by an artificial Inoculation of virulent blood from a swamp 
fever horse in September, 1968, has continued an infection carrier for 14 
yufifs* A study of this case shows that an artifidaliy infected animal may 
surrive for years without anemia and then, without any ai^arent eKcltlnf 
tACtoVf rapidly break down and show all the pheamnena of a typical flUfi 
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cane* including a profound anemia. During all this period the virulence of 
the blood of this animal was fully maintained, as shown by not less than 18 
positive inoculations. 

Brief reference is made to Gastrophilus sensitization of young colts, in 
which it is pointed out that additional investigations during the year abso¬ 
lutely confirm the sensitization theory, by way of the mother's milk, with some 
evidence of sensitization as early as the seventh day after birth. 

Preliminary investigations of so-called rat viruses have been noted in detail 
in Bulletin 155 (E. S. R., 47, p. 51). 

Fowl typhoid, its dissemination and control, B. F. Kaupp and li. S. 
Dcabstynk {Jour, Ayr. Henearck [V, /%'.], 28 A^o. i, pp, 75-78^ figs, 2 ),— 

Ill tills accfount the authors first deal witli the morphology of the causa¬ 
tive organism, /tacterium sa/uguinarium or galUnanum {Eberthella sanguinaria 
Moore), known on tlie I'ontinent as Klein's bacillus, its cultural characteristics, 
artificial infection, etc. In studies of 38 cases of fowl typhoid artificially 
infected by mouth, by subcutaneous irioeulatioti, or through the drinking water, 
a period of from four to six days was found to pass before definite clinical 
symptoms appear. The temperature in severe cases runs as high as 111.5® F., 
respiration going as low as 23. The organism was recovered from the blood 
current of infected birds in two Instances, four and six days,•respectively, 
after infection. 

“ Hematological studies sliow a reduction of erythrocytes; leucocytosis, with 
a decided increase inj:lie polymorpiionuclear leucocytes. There is a decided 
lack of coagulability of the blood. The polymorphonuclear leucocytes may run 
as high as 95 per cent while the lymphocytes go down to 5 per cc?nt; the ery¬ 
throcytes fall as low as 1,160,000; the face, comb, and wattles become anemic; 
hemoglobin may fall to 75 per cent" 

The clinical symptoms and the gros.s and micrroscoplc anatomy are briefly 
considered. It Ls pointed out that the causative organism may be recovered 
from the heart, liver, spleen, kidneys, lungs, ovaries or testicles according to 
sex, bone marrow, and (he brain. Vaccination is said to be tlie most prac¬ 
tical method of treating the disease, nslng autogenous vaccines when pos¬ 
sible and stock vaccines if necessary, A vaccine consisting of 24-bour bacil¬ 
lary saline emulsion, heated one hour at CO® C., tested for efficiency of desensi- 
thEation by pig inoculation and cultures and preserved with 0.5 per cent 
phenol, was administered in doses of 1 cc. for adults and 0.5 cc. for chicks 
weighing from 1 to 2 lbs. In 10 epidemics, 2,140 birds were vaccinated, and 
the subsequent loss was reduced to 41, against a loss of 303 in the flocks 
prior to its administration. Among 974 birds propbylactically vaccinated 
during the year on infected premises, no losses occurred from this disease. 

The examinatioii of eggs from Infected and immnniaed hens, with 
germicidal tests on albumen and blood semm, H. G. Mat (Rhode Inland 
8ta, BuL 197 (1924), pp, 5-48).—^Following the investigation of bacterial 
infection In fresh eggs reported In Bulletin 164 (E. S. R., 35, p. 174), an at¬ 
tempt was made to throw more light on the possible transmission of patho¬ 
genic organisms through the egg by a bacteriological study of the eggs of a 
series of fowls before and after repeated inoculation with different bacteria. 
In no case was there evidence of transmission of the inoculated bacteria 
through the egg or of localization of the organism in the ovaries of the hens, 
but various bacteria appeared to be present in larger amounts in the eggs after 
the inoculation than before. 

A repetition of this work In another flock under more controlled conditions 
forms the subject matter of the first part of this report In this experiment 
36 hens were used, 18 of which served as controls, while the other 18 were 
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inoculated after from 6 to 12 of their egj^ had been examined for bacterial 
infection, and the eggs were examined from time to time throughout the spring 
laying season. Three groups of organisms were used, including three cultures 
of Bacterium pullorum, two of B. gallinarum, and four of PasteureUa avUep- 
tica of known histories. One of the 2 hens treated with a given culture was 
fed from 2 to 4 cc. of a 24-hour broth culture throughout the experiment, and 
the other was injected intraperitoneally with 2 cc. of a killed culture, fol- 
Jowed 3 or 4 days later by 1 cc. of a living 24-hour broth culture, the Inocu¬ 
lation being repeated twice a week for from 6 to 8 weeks. In the case of the 
fowl cholera organism, two preliminary intraperitoneal inoculations of l«and 
2 cc., respectively, of a killed culture w’ere given before the living cultures 
were used, the dosage of the latter being gradually increased from 0.6 to 2 cc. 

With the exception of two of the four cultures of the fowl cholera organism, 
none of the bacteria had any effect upon the health of the inoculated fowls. 
All of the hens fed or injected with living cultures of typical /?. puUonim 
showed infected ovaries, but there was apparently no transmis.sion of the dis¬ 
ease to the other inoculated fowis. None of the other organisms inoculated 
could be obtained from the ovary, heart, or liver of the inoculated birds. 

The eggs were examined under sterile conditions by methods similar to those 
used by Hadley and Caldwell in the investigation noted al>ove. With the per¬ 
fection of methods of handling the eggs to prevent contamination, there was 
found to be no Increase in egg infection due to inoculation or infection of the 
hen and no case of transmission of the organism. ^ 

Part 2 consists of the report of germicidal and agglutination tests conducted 
on egg albumin and blood serum. With the exception of the fowl cholera 
experiments, agglutinins were produced in all cases in the blood serum of the 
inoculated hens and to a lesser extent in the albumin of the eggs laid by these 
hens. 

The germicidal power of the blood serum was extremely variable and seemed 
to depend to some extent on the culture used. In about half the flock there 
was no evidence of germicidal power, in some cases the serum w’-as germicidal 
l>efore inoculation and not afterwards, in others the reverse, and in some 
there was no change. The albumin from the eggs of normal hens showed 
only a slight inhibitory effect on the growth of bacteria when tested in 1 to 4 
dilution, and with one exception there was no increase in the inhibitory effect 
during the immunization of the hens. 

Parasitological studies, B. F. Kavfp and K. S. Dkabstynz [North Oarolim 
Sta, Rpt. 1&23, p. 89).—^The authors And that roiuulworms in the intestinal 
tract of the fowl can be successfully combated with nicotin, 2 per cent of 
powdered tobacco in dry mash being recommended, lioutiue autopsy work 
on dead fowls sent to the laboratory from various sources shows the gizzard 
worm (Spiroptera hamuio$a), which burrows through the grinding part of 
the gizzard into the muscle walls, to be more prevalent than heretofore sup¬ 
posed. 

BUSAL EVOIHEEBIHa. 

[Agricultural engineeriiig stodias at the ludlaiia Btation] {Indiana Sta* 
Rpt pp. 44-4^1 d),—Experiments with concrete fence posts are said 

to have shown that 4 lbs. of reinforcing is the least amount which will ma k e 
a post strong enough for practical use. 

Tests of the loss of power due to slipping of an open-rim whe^ showed that 
whfSii properly equipped with spade lugs this wheel had a slippage of less than 
5 pgr cent as compared with 20 per cent for the regular wheel. 
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Annual report of the agricultural engineer, Burma, for the year ending 
30th June, 1033, W. Skith-Rollo {Burma Agr, Engirt. Ann. Rpt, 192S, 
pp> 2). —^The activities of this office are presented and discussed. 

These included primarilj'^ work with cultivating, pumping, and sugar machinery. 

The mechanical properties of fluids {Vew York: D. Van Nostrand Co., 
192i, pp. XVI+$62, pis. 10, figs. 14S). —^This is a collection of essays oil the 
subject. It contains chapters on Liquids and Gases, by A. Ferguson; Mathe¬ 
matical Theory of Fluid Motion, by H. Lamb; Viscosity and Lubrication, by 
A. G. M. Mitchell; Stream-line and Turbulent Flow, Hydrodynamical Resistance, 
and Phenomena Due to the Elasticity of a Fluid, by A. H. Gibson; The Deter¬ 
mination of Stresses by Means of Soap Films, by G. I. Taylor; Wind Structure, 
by A. E. M. Geddes; Submarine Signaling and the Transmission of Sound 
through Water, by C. V. Drysdale; and The Reaction of the Air to Artillery 
Projectiles, by F. R. W. Hunt. 

Ground water in Musselshell and Golden Valley Counties, Montana, 

A. J. Ellis and O. E. Meinzer (U. S. Qeol. Survey, Water-Supply Paper 518 
(1924), pp. ¥1-^92, pis. 6, figs. 11). —^This report, prepared in cooperation with 
the State engineer, the Montana State College, and the Montana State Board 
of Health, pre.sents the results of a study of the ground water resources of 
the Musselshell and Golden Valley Counties in Montana, including data on 
physiography, rock formations and their water-bearing properties, and the 
quality of the water, special attention being paid to sources for farm use. 
Tlie analytical data indicate that the waters of the area range in quality for 
irrigation from good to bad. Many of them are imor because of their large 
contents of sodium and sulphates, but still may be used successfully under 
favorable conditions. 

Special articles on Storage of Rain Water in Cisterns, by K. Bryan; Tanks 
for Storing Stock Water, and Storage of Ice, both by G. M. Hall; and Purifica¬ 
tion of Surface Water by Chlorination, by W. M. Cobleigh, are included. 

Additional ground-water supplies for the city of Enid, Oklahoma, 

B. C. Renick (U. S. Crol. Survey, Water-Supply Paper 520-B (1924)i pp. //+ 
tS-26, figs. 3). —A brief statement Is given of a ground water survey for the 
city of Enid, Okla., including chemical analyses of five samples of water. 

Surface water supply of Hawaii, July 1, 1010, to June 30, 1020 
(U. S. Geol. Survey. Water-Snppljf Paper 516 (1924)pp. —^Tbis report, 

prepared in cooiieration with the Territory of Hawaii, contains the results of 
measurements of flow of certain streams and ditches in the Territory made 
during the year ended June 30,1020. 

Power resources of Snake River between Hnntington, Oregon, and 
Lewiston, Idaho, W. G. Hoyt {V. S. Geol. Survey, Water-Supply Paper 520^ 
(1924) t PP* //+37-5i).—^A brief summary is given of the power possibilities 
and related features of the area between Huntington, Oreg., and Lewiston, 
Idaho. It is stated that this text should be read in connection with river 
survey maps of the area. 

The principles of irrigation engineering, with special reference to 
South Africa, F. E. Kanthack (Jjondon and New York: Longmans, Green d 
Co., 1924, pp. 299, pie. 11, figs. 18). —^This publication is based on a course of 
lectures delivered by the author at the University of Cape Town. It deals 
With the principles of irrigation engineering, with special reference to require¬ 
ments of irrigated agriculture in South Africa. It contains chapters on rain- 
fafl in the Union of South Africa; flow of rainfall from the ground or run-off; 
high floods, di^Hisal of surplus water, and protection against floods; reservoir 
and canal losses; conservation of water; silt; duty of water and canal eapeci- 
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ties; distribution of water on to the Irrigable land; irrigation and b^; and 
Irrigation law. 

Peat as a protection against temperatnre changes andl sound penetra* 
tion and as a building material [trans. title]» G. Bibk {Mitt Per. F6rd, 
Moorkult Dent. Reiche, {192S)^ Nos. IS-H, pp. figs, S; 15^16, 

pp, f55-id7, figs, 4; 17-18, pp, US-H5, figs, S), —Data on the insulating proper¬ 
ties of peat against the penetration of beat and sound are presented, together 
with a discussion of the use of peat as a structural material, with particular 
reference to its insulating properties. 

Sands and crushed rocks. — Volume I, Their nature, properiteSf and 
treatment. Volume II, Their uses In industry, A. B., SfiABLie (London: 
Henry Frowde and Hodder rf Stoughton^ 1928, vols. /, pp. XfV^j~475, figs. 151; 
2, pp. IX+281, figs. 12). —This work consists of tw<» %'oluines. 

Volume 1 deals with the nature, properties, and treatment of sands and 
crushed rocks, with particular refei*ence to their use as structural materials, 
and contains chapters on the origin and formation of sands; their occurence and 
distribution; the chief characteristics of various sands; mineral and other 
constituents; proi>erties; examination and testing; prospecting, mining, and 
quarrying sand and sandrocks; crushing sandrocks and grinding sand; purlfi> 
cation of sands and sandrocks; sizing or grading sands; and storage, packing, 
and despatching. 

Volume 2 deals with the uses of sands and crushed rocks In industry. It 
contains chapters on the uses of sand in brickmaking, concrete, cements and 
mortars, plasters, road construction, metallurgy, as refract;ory materials, in 
agriculture, for filtration, in the chemical industry, in pottery manufacture, 
in glass making, as abrasives and polishes, and In explosives, as well as the 
miscellaneous uses of sand. 

The bulking of moist sands: Effect of phenomenon on strength and 
yield of concrete. A, A. Levison (U, 8, Dept. Agr., Public Roads, 5 (1924), 
No. 5, pp. 21-23, figs. 5), —^Experiments on the bulking of moist sands and its 
effect on the yield and strength of concrete are briefiy reported. 

The results showed that with gravel concrete the yield per unit volume 
of coarse aggregate exceeds that of trap rock by about 6 per cent The de¬ 
crease In yield due to the omission of coarse aggregate between 0.25 and 0.75 
in. in size was from 3 to 4 per cent, while that due to using the nominal 
volume of damp sand without a correction for bulking was 7 per cent for a 
1:2:4 mix and 8.5 per cent for a 1:2:3 mix. The decrease in yield due to 
using damp sand without a bulking correction and omitting the smaller 
sizes of coarse aggregate was 12 per cent 
A 1:2:4 mix made with dry sand averaged 14 per cent stronger than 
mixes made with the same volumes of damp sand. A 1:2:3 mix made with 
dry sand averaged 8 per cent weaker than mixes made with the same volumes 
of damp sand. The omission of the smaller sizes of coarse aggregate resulted 
in a decrease in strength of from 12 to 14 per cent. Cylinders of a 1:2:4 
mix made with dry sand and well graded coarse aggregate averaged 17 per 
cent stronger than those made wiUi damp sand and poorly graded coarse aggre¬ 
gate. With a 1:2:3 mix.this difference in strength was 12 per cent In the 
wsam direction. 

Cteading aggregates by fineness modiulns metbodU 0. D. Wixxbtt (fffurln, 
92 (1924)f Ho, 24» pp* 1010, 1011, figs, 3).—In a contribution from 
llie California Hls^way Commission, i^arts ate presented for the giedlng 
gf aggregates for concrete by the flnoiess modulns method for three stses of 
sggrsgate. Them charts are said to enable the use of the Abrams the^ Of 
preportlonlng concrete when only standard sieves are available. 
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Friction of concrete on Tarlous snb-bases, A. T. Ooldbkck (U. iV. 

Dept Agr,, Public RoadSy 5 (1924)y No, 5, pp, 19, 20, 2S, fig. I).—Studies on the 
force of friction at the base of concrete roads are reported. Slabs 2 ft. wide, 
6 ft. long, and 6 in. thick of 1:1.5:3 concrete were cast on 12 sub-bases, con¬ 
sisting of (1) clay with smooth top surface, (2) clay with cobblestones partly 
rolled in the surface, (3) broken stone, 0.75 in. to dust, flat top surface, (4) 
concrete base with top surface troweled smooth, (5) loam with smooth top 
surface, (6) sand with top surface smoothed and oiled with heavy flux oil, 
(7) clay with surface scored to make it uneven, (8) gravel, 0.75 in. to 0.25 
in., flat surface, (9) broken stone, 8 in., (10) concrete base, troweled surface, 
oiled with heavy flux oil, (11) sand with smooth surface, and (12) clay oiled 
with heavy flux oil. Each specimen weighed approximately 870 lbs. 

The results showed that movement took place almost as soon as the 
load was applied In all cases except that in which large broken stone was 
used in the base. In this case there was great friction from the start until 
a load of 1,000 lbs. was reached, when slipping occurred. Great force was 
required to start the slab, after which no more was necessary than in some of 
the other bases. Apparently the coeflicient of friction is not constant but 
varies with the displacement. When the slab on the loam base had l>een slid 
0.035 in., the load was gradually released and the return movement noted. 
The sub-base seemed to behave in a somewhat elastic manner, as the slab 
actually recovered considerable of its forward movement. Further results 
showed that much depqpds upon the moisture condition of the .sub-base, a wet 
sub-base permitting the concrete to slide much more easily than a dry sub-base. 

Tests of the effcKJtiveness of a heavy oil coating for decreasing the friction at 
the sub-base showed that heavy flux oil was not effective in decreasing the 
friction in any of the bases, even when applied to the concrete base that had 
been carefully troweled smooth. The results showed in general that the co¬ 
efficient of friction can readily vary from almost 0 to something over 2 or more, 
depending upon the movement of the concrete and the character of the sub-base. 

Tractive resistance and related characteristics of roadway surfaces, 

T. R. Ago {Iowa Engin, Expt. Sta, Bui. 67 {1924), pp, 62, figs. 3S ).—Studies 
conducted by the Iowa Engineering Exi>eriment Station in cooperation with the 

U. S. D. A. Bureau of Pufdic Roads and the Iowa Highway Commission on the 
tractive resistance of road surfaces are reported. 

The results showed that of the several groups of more or less independent 
resistance to the translation of a vehicle over a road the most signiilcant to 
the highway engineer is that resulting from the interaction of the tire and 
roadway surface, including the Impact effects on translation set up thereby. 
These effects, retluced to an equivalent force applied at the axle of the vehicle, 
constitute the rolling resistance, wliich is expressed in pounds per ton of weight 
of vehicle. 

It wfits found impracticable to measure rolling resistance without including 
the resistance of still air to the passage of the vehicle. Rolling resistance 
varies within wide limits with the roughness, degree of rigidity, and physical 
texture of the roadway surface, the type of tire used, the temperature of the 
tire and of the roadway surface if of the bituminous type, and the gross weight 
carried by the tires. Within the range of good practice in the use of rubber 
tires, rolling resistance seemed to vary but little with the size of tire. 

The temperature of tires was found to rise slowly when the vehicle is put 
in operation, but finally reaches a temperature at which the heal is dissipated 
as rapidly as it is generated. The maximum temperature reached will vary 
with the air temperature as well as with the use. This results in a seasonal 
16923—25-7 
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variation In rolling resistance, which in the case of solid tires may reach a very 
material percentage of the total rolling resistance, but is less marked in the 
case of pneumatic tires. 

While no fixed relation could be established between the rolling resistance 
and profile of road surfaces, it was readily shown that for a given vehicle 
and type of road surface the resistance Increases with the roughness. Speed 
and the suspension system of the vehicle as well as the degree of rigidity of 
the road surfac^e and the nature of the unevenness all enter into the problem. 
It was shown quite conclusively that under identical conditions the rolling 
re.slstance of fK)lid tlre.s is from tt to 10 lbs. per ton higher than for pneumatic 
tires. This relation was less readily established on gravel and earth roads 
than on paved surfaces. 

The rolling rGsistanc*e was much lower on clean, dry, hard surfaces than on 
surfaces covered with snow, even a thin layer of fairly well compacted snow 
resulting In a decided increase in the rolling resistance. It was shown con¬ 
clusively that the rolling resistance of sheet asphalt pavements increases ma¬ 
terially with an increase in temperature, and that the rolling resistance of the 
coarse aggregate type of asphaltic concrete increases somewhat with an in¬ 
crease in temperature. 

Studies of relative fuel consumption on different tyi)es of road surfaces 
showed that the best results were obtained on concrete and the best gravel 
roads. 

The highway engineer's year book for 1024, edited by H. G. Whtatt 
{London and New York: Isaac Pitman d Sons, Ltd., 19SS, pp, XVI-j-tSS, 
figs. Ill ),—^This is the first issue of this yearbook, which is intended to cover 
the highway engineering and construction industry in Great Britain and deals 
with the outstanding problems now being con.sidered. It contains chapters on 
rock asphalt and bituminous roads; tar, tar painting, bitumen, and bitumen 
painting; proprietary tarry, bituminous, or alternative materials; machinery 
for mixing or applying tarry or bituminous materials, and for afterwards grit¬ 
ting; road rollers and scarifiers; road stone and stone breakers; concrete roads; 
concrete mixers, layers, and breakers; reinforcement metal; rubber roads; 
street sweeping, watering, cleansing, and gritting; gullies and gully cleaners; 
motor wagons—electric, petrol, and steam; and miifcellaneous appliances. A 
classified directory of manufacturers is included. 

Public Roads, [July, 1024] {V, 8, Dept Agr., Public Beads, 6 {192^), 
No, 5, pp, 26, figs. 22 ).—This number of this periodical contains the usual 
data on road material tests and insiiection news and status of Federal-aid high¬ 
way construction as of June 30, 1924, together with the following articles: 

Transportation of Milk by Motor Truck, by H. R. Trumbower (see p. 802); 
IMction Tests of Concrete on Various Sub-bases, by A. T. Goldbeck (see p. 
887) ; and The Bulking of Moist Sands: Effect of Phenomenon on Strength 
and Yield of Concrete, by A, A. Levison (see p. 886). 

Fuel saving devices and treatments for internal combustion engines 
{Nebraska Sta, Rpt [1923], p. 8 ).—^Tests of a number of refuesentative fuel 
treating materials showed that the same results can be secured by proper ad¬ 
justment of the carburetor without fuel savers as when these are used. Gaso¬ 
line improvers did not in general give a marked saving in fuel nor increase 
the mileage per gallon. When any improvement was noted it was so slight 
that it did not pay for the added cost of the improver. 

Hygrometry of buildings [trans. title], M. A. Krafen {Recharohes et 
Iment, Off. Natl. ReoheroXes 8oi. et Indus, et Invent, Min. Instr. Pub. 
[France], 4 {1923), No. 77, pp. 857-^69, figs. The nature of the occunwee 
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and movement of nioieture and dampnea8 in the walls of buildings is discussM^d, 
with particular reference to the development of means for their prevention. 

Portable hog houses, C. M. Hubbard {Wash. Stats Col. Ext. {Bvl.^ IVt 
{19W* PP- 7, figs, S). —information* drawings, and bills of material for the 
construction of portable hog housen adapted to conditions in the State of 
Washington are presented. 

Poultry houses and equipment (Ohio Apr. Col. Ext. Bul„ 19 No. 7, 

pp. iO, figs. 51). —^Working drawings and quantity surveys of materials of 
tliree laying houses and their equipment and one brooder house adapted to 
poultry raising conditions In Ohio are presented in this buUethi. 

Why build a silo and how, J. C. Woolby, E. A. Tbowbridge, and A. C. 
liAGSDALB {Missouri Sta. Bui, 214 (1924)f pp. 16, figs, id).—The advantages of 
a silo under the practical conditions to he met on Missouri farms are briefly 
stated, together with definite building instructions for each type of silo. 

The trench silo and ensilage, .T. E. T>onkin and E. J, van Meekten 
{Union So. Africa Dept. Agr. Jour., 8 {1924), No. 4, PP- S67-S69, fig. 1 ).— 
Information on the construction and Ailing of trench silos is briefly presented. 

Simple water systems, O. K. Robey {Michigan Sta. Circ. 64 {1924), pp. 16, 
figs. IS). —Infonnation on simple water ^vstems which may be installed in 
farm homes without furnace heat is presented. 

Electrical house pumping systems, G. C. Blaiock and D. D. Ewinq 
{Purdue IJniv., Pinyin. Ext. Serr. Bui. 4 {1923). pp. 30, figs. 6). —^The object of 
this publication is to Qresent pertinent information concerning the various 
electric motor driven water supply' systems now on the market in such a 
manner as to permit their intelligent selection and application, particularly 
for farm conditions. Information on oiwatlon is also included. Data from 
operating records and tests of several systems are appended. 

Banitation and water purification, J. H. Johnston {Soc. Chetn. Indus. 
[London], Ann. Rpts. Prog. Appl. Chem.. 8 {1923), pp. 505^17). —^A review is 
presented of the noteworthy advances in the technique of sewage and water 
purification during the past year. 

Elements of water bacteriology with special reference to simitary ivater 
analysis, S. C. Pbescott and C. E. A. Winbijow {New York: John Wiley d 
Sons, Inc.; London: Chapman d Hall, Ltd.. 1924, 4* c6., reivritten, pp. IX-\-211, 
fig 1). —^Thls is the fourth edition of this book (E. S. R., 29, p. 814). 

Farm home fire prevention, ll. Sykes {Wash. State Col. Ext. [Bui.] 114 
{1924), pp. 11, figs. 7).—Practical Infonnation on the prevention of fires in 
farm homes Is presented. 

Grain fire prevention, H. Sykes and G. L. Zundel {Wash. State Col. Ext. 
[Bui.] 115 {1924), PP* 6, figs. 6). —Practical information on the prevention of 
grain fires is presented, special reference being made to smut dust explosions. 

BTJRAL ECOHOtflCS ASB SOCIOLOOT. 

[Investigations in farm mauagcniont and marketing at the North Dakota 
Station, and 1022-231 {Sorth Dakota Sta. Bui. 174 (1924), 

pp. 54-60, figs. 2). —^A report is given on a number of projects. 

Farm mamgement, K. E. Willard <pp. 54-57).—Studies principally of the 
cost of production of crops and live.stt»ck are noted. The capacity, cash cost, 
total cost, aud cost i)er ton of cai>acity of const meting pit silos on 10 farms in 
Morton County are tabulated. Wheat yields arc tabulated by CiUinties of the 
State in percentages of the best crop pr<Klu<!ed in each county. Causes of 
crop loss are cited. 
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Marketing and rural finance, Jl. H. Benton (pp. 57-60).—^The procedure fol¬ 
lowed in studying the potato marketing problem Is outlined, together with 
some of the results secured. 

Investigations with reference to agricultural business management 
[trans. title], O. H. Larsen (Land 0 konom, Driftsbur. [Denmark^,.JJnder» 0 g, 
Landbr, Driftsforh,, No. 6 (192S), pp. 190; rev, in Jour, Min, Agr. [Ot, BrU,}, 
SI (1924), No. 1 , pp, This Is the sixth of a series of annual reports 

based upon farm accounts kept by cooperative bookkeeping circles and presents 
data for 1921-22 along lines noted in the earlier one (B. S. R., 49, p. 89). The 
gross income ifrom agriculture is shown to have been reduced by 30 pe]^ cent in 
comparison with that of the crop year 1920-21. This is attributed largely to 
declining prices of agricultural products, particularly livestock products, dur¬ 
ing the last six months of the business year and to local poor crops. For farms 
of less than 10 hectares (24.7 acres), where the livestock products made 83 per 
cent of the total gross output, the income is reduced by 37.4 per cent, while that 
of the farms of 100 hectares and more, where one-half of the income is derived 
from the crop, is reduced by 27.3 per cent. 

Working costs were reduced, the decrease for the items of wages, goods pur¬ 
chased, and other costs being, respectively, 16, 17, and 12 per cent, while the 
total reduction amounted to 16 per cent. The net proceeds In 1921-22 amounted 
to 33 crowns per hectare ($3.58 per acre) as against 236 crowns the year 
before. 

Farming the logged-off uplands in western Was^ngtou, E. R. Johnson 
and B. D. Strait (U, S, Dept. Agr. Bui. 1286 (1924), pp. 86 , fige, ii).—A 
detailed study of farms established on logged-off land in King and Pierce 
Counties, Wash., was made in 1915 and again in 1921, enumerators visiting 
about 300 farmers in 1915 and 400 in 1921. The territory surveyed was confined 
to the uplands of the two counties. A complete record of the business of 157 
farms for 1915 and of 150 farms for 1921 was obtained from their operators. 

It was found that in most cases the selling price of raw logged-off uplands 
plus the cost of clearing exceeded the value of the land after it was cleared for 
crops. 

The proportion of settlers who had accumulated wealth to the extent of more 
than $6,000 between the time of settlement and 1921 is as follows: 86 per cent 
of those who settled before 1898, 78 per cent of those who settled between 1898 
and 1903, 61 per cent of the 1904 to 1909 settlers, 26 per cent of the 1910 to 1915 
groups, and 6 per cent of those who settled during the six years previous to 
1921. 

Poultry was the most important enterprise on the farms visited in 1921, an 
average of 45 per cent of the total receipts being derived from poultry and 
eggs, 26 per cent from dairy products, and 15 per cent from fruit. Forty-eight 
per cent of the fruit farms, 44 per cent of the poultry, 22 per cent of the mixed, 
and 16 per cent of the dairy farms had farm incomes of $590 or over. The 
average farm income was $414, the food, shelter, and fuel furnished to the 
family by the farm amounting to $316 in addition. 

Feed was the largest item of cash expense in 1921. Unpaid family labor 
amounting to $166 was included in the expenses in obtaining the farm incomes. 

An analysis of the business of each of 47 representative farms operated by 
the same men through a period of years was made to show the changes which 
may have taken place. No rapid expansion in size of the farm business is 
noted except for the poultry farms. 

Farm tenants and owners on a corporate estate, W. H. Baumoabtel and 
0. L. Stewart (U. S, Dept. Agr., Bur. Agr. Boon., 1924, pp. 20).-—A preliminary 
report in two parts presents information gathered from a field study made in 
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1919-20 in Amenta and Chaffee Townships, Cass County, N. Dak. The social 
and economic experiences of 64 tenants operating farms belonging to the 
Amenta and Sharon Land Co., noted by Benton (E. S. B., 61, p. 605), are 
set forth, as well as the experiences and the economic status of farm owners 
holding stock in the company. 

[Report of the] department of farm management {Indiana Sta, Rpt, 
1923, pp. Sl-SS, figit. 2 ).—Studies of the costs of fattening cattle and of pro¬ 
ducing pork are briefly noted. 

[Cost of producing crops on demonstration areas at the Louisiana 
Stations, 1923], S. Stewart {Louiniana Stas. Rpt. 1923, pp. —The 

expenditures on corn in combination with velvet beans and cowpeas and on 
cotton grown In four plats are tabulated here without consideration of the 
items of taxes, interest on investment, depreciation, and overhead. 

Corn planted with cowpeas and beans, which, however, matured nothing and 
were not harvested, yielded 15.74 hu. i)er acre on about 9 asres at a total 
cost for preparation and planting, fertilizer, seed (corn, beans, and peas), cul¬ 
tivation of crop, and harvesting of $12.80 per acre. Corn on a 3-acre plat 
planted May 15 and given very little attention yielded 11 bu. per acre at a 
total cast of $17.14 per acre. Corn planted with velvet beans on about 11 
acres previously planted to cotton yielded 18.36 bu. per acre at a total cost 
(>f .$14.86 per acre. The value of the corn crop at $1 per bushel was therefore 
$.3.50 per acre al)Ove cost. The net value of the corn crop and the beans 
picked on approxiiuatei.v % acre is estimated at $12.88 per acre above the 
cost of production. Cotton following corn and cowpeas on 17 acres yielded 
a crop valued at $1,207.80, the total cost of which was $611.77. 

Employment hours and earnings in prosperity and depression, United 
States, 1920^1022, W. I. King York: Natl. Bur. Econ. Research, Inc., 

1923, pp. HI, figs. 11 ).—An investigation was carried on for the President's 
Conference on Unemployment by the IT. 8. Bureau of the Census and the Na¬ 
tional Bureau of Kconomic Kesearch, with the cooperation of the Bureau of 
Agricultural Economics, U. S. D. A. Questionnaires were distributed to the 
township crop reporters by the Bureau of Agricultural Economics, and about 
8,600 schedules were received. The occupations followed during the last two 
years by members of the fariner’.s family and the number of employees hired 
by each farmer, the hours they worked, and the wages they received were 
asked for. 

This report embodies the results of the whole inquiry into the subject of 
unemployment in the United States in all industrial fields, and is presented in 
chapters dealing with the number of employees, the volume of employment, 
and hours worked per week and earnings of employees. The data setting 
forth these phases of the farm labor problem are tabulated and reviewed in 
each chapter. The returns compri.se an approximately complete record of the 
seasonal changes occurring in the conditions of agricultural labor and a pic¬ 
ture of the distribution of farm employees according to hours and earnings. 

The importance and advantages of a good system of agricultural credit: 
The example of the United States [trans. title], J. R. Rousso i^gypte 
Contemporaine, 15 (1924), No. 78, pp. 240-258 ).—^This article describes the 
rural credits systems of the United States, setting forth the organization and 
operation of the Federal land banks and associated bodie.s, as well as the In¬ 
termediate credit banks authorized by law in 1923. 

The taxation of the profits of agriculture in Belgium [trans. title], 
M. L. Gerard (Rev. &con. Intematl., 16 (1924), II> No. 1, pp. 38-70 ).—^A r^sum6 
is given ©f outstanding opinions witli respect to debated phases of the income 
tax upon agriculture, together with a commentary upon the Belgian law of 
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1919 and the conclusions of the National Commission for Agricultural Produc¬ 
tion. The income taxes paid from large and small holdings are compared* 
showing that the large holdings normally pay more per hectare than the small 
ones. The questions of the inclusion of the salary of the operator and the 
Income on invested capital are discussed, together with the rate of personal, 
income in agriculture and the taxable capacity of Belgian agriculture In 
particular. 

Production and marketing of wheat in North America, .1. F. Booth 
(iSct. Agr,, {1924), No, 10, pp, 29SSOO). —A historical discussion Is presented 
under the captions of early history of wheat in America, the industrial revo¬ 
lution and westward expansion, and the development of railroads and of grain 
exchanges. 

Cotton futures, F. de P. GonzAi.ez i*Ai.ou (Futuros de Algoddn, Barcelona: 
Editorial CuUura, 1924, PP- ^06, pis. IS, figs. S). —^Hiis is said to be the first 
study of cotton and cotton marketing to l>e prepared for Spanish readers. 
It sets forth the cultivation of cotton, the operation of cotton markets, factors 
contribiiting to fluctuations in prices of cotton, and the mechanism of future 
trading. A detailed account is given of methods of growing cotton in the 
United States, Federal provisions for crop reporting, and regulations as to 
selling. The world’s important cotton exchanges are described. Appendixes 
present a table for the reduction of English and American money into Spanish 
money and formulas and tabulated data for calculating prices of spinning 
cotton. ^ 

Marketing cabbage, A. K. Cance and G. B. Fiske (U, 8, Dept. Agr. Bui, 
1242 (1924), PP- 00, figs. SI), —Cabbage is said to rank third among the vege¬ 
tables in commercial output, being exceeded only by potatoes and tomatoes. 
This bulletin describes the commercial production, showing the principal grow¬ 
ing regions and methods of growing, and discussing problems of financing, har¬ 
vesting, packing, shipping, storage, marketing, and prices. Maps and other 
graphic illustrations are used in setting forth the growing regions, the desti¬ 
nation of shipments, prices, the distribution of the consumer’s dollar, and 
other data. 

Transportation of milk by motor truck, 11. H. Trumbower (17. 8, Dept. 
Agr., Puhlw Roads, 5 (1924), No. 5, pp. 1-18, figs. 14).—A survey and investiga¬ 
tion of the transportation of milk by motor truck were made in Baltimore, 
Philadelphia, Cincinnati, Detroit, Milwaukee, St. Paul, Minneapolis, and 
Indianapolis in 1923, intended to determine the extent to which the motor truck 
is used in bringing milk into the cities over the highways. 

For the eight cities studied a total of 683 motor trucks was engaged in the 
transportation of milk; 65.6 per cent of these trucks operated within the 0-20 
mile zone, 27.6 per cent in the 80-46 mile zone, and the rest traveled routes 60 
miles and over in length. A large part of this movement is over comparatively 
short distances. The motor trucks engaged in this business are for the most 
part of the smaller capacity type. The 1- to 2-ton trucks constitute 57.1 per 
cent of the total number, and the trucks over 4-ton capacity amount to only 7.8 
per cent. Detroit is the only city which shows a very large development in 
the use of the tank truck. 

For distances from 30 to 39 miles the motor truck rate ranges from 35 to 
40 cts. per 100 lbs. or the equivalent of about 20 cts. per ton-mile. For 
shorter distances the rate is higher. It is the uniform practice for the rate 
charged to include the return movement of empty cans. Where railroad rates 
were compared with motor truck rates it was usually found that the motor 
truck rates were the same as the railroad rates or somewhat higher. Even 
though the truck rates are higher the tendency is to ship by motor trucks 
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where the distances are not too great for trucks to operate. Use of the motor 
truck in shipping milk eliminates the city terminal transportation costs which 
have to be met where shipments are made by railroad. 

Cooperative transportation organizations have not been developed to any 
great extent in the areas surrounding cities studied in this investigation. The 
only motor trucks operated by farmers upon a cooperative basis were found 
in the Baltimore area, where several organizations of this kind have entered 
this field and made a success of it 

Co-operative livestock shipping, W. Waxdkon {Saskatchewan Dept. Agr, 
Bui. 74 {192S)f pp. 31, figs. >}).— ^This bulletin supersedes one noted earlier 
(E. S. R., 33, p. 491), using much of the same material but with revisions and 
deletions. 

Cooperative livestock marketing in Ohio, B. A. Wallace {Ohio Sta. Bui. 
375 {192^), pp. 3SS2, figs. 4).—^The history of livestock shipping in Ohio is 
outlined, and the details of operation; particularly on the county-wide plan, 
are presented on the basis of information taken from montlily reports furnished 
through the farm bureau as well as from replies to a questionnaire returned by 
the managers of 45 of the 61 companies in the State and detailed data assem¬ 
bled by the station in cooperation with the Bureau of Agricultural Economics, 
U. S. D. A.; also 50 or more annual or semiannual audits of livestock com¬ 
panies are analyzed. Instructions are offered as to how livestock should be 
sold, and certain features of a comprehensive scheme of livestock marketing 
are outlined. Appendixes give, respectively, certain arguments advanced for 
the organization of livdl^tock shipping on the county-wide plan, legislation pro¬ 
viding for organizations of producers, a form for the code of regulations for 
a livestock cooperative association, and a type of marketing agreement. 

Crops andl Markets, [August, 1024] {11. 8. Dept. Agr., Crops and Markets, 
2 {mh), Nos. 5, pp. 65-80; 6, pp. 61-96; 7, pp. 97-112, fig. 1; 8, pp. 113-128; 
9, pp. 129-m). —^The usual weekly abstracts and reviews of market reports 
are given, together with tabulated data with reference to the receipts and 
prices of important agricultural commodities at the principal markets. 

Report of the coiqmittee on an agricultural program, November 20, 
1923, B. P. CoHXLi. {[College Park^: Ud. Unw. Ext. 8vrv., 1923, pp. 62 ).— 
The committee appoint<"d by the Governor of Maryland, May 15, 1923, presents 
a summary of its recommendations in behalf of the agriculture of the State. 

Where ore we going? 0. Turnor and B. GnjsiitBT {London: Cedi Palmer, 
1923, pp. 90). —A plea is presented for the combination of the rural vote of 
Great Britain Into a rural party for tlie protection of agricultural interests. 

The ills of French agriculture [trans. title], M. Lair (Rev. Eoon. InternatL, 
16 (1924), II, No. 1, pp. 7-37). —(.Comparisons are drawn between the production 
of the principal crops in the period just preceding the war and that of re<.‘ent 
years, showing that production is gradually tending to approach the pre-war 
level and self-sufficiency. Exports are shown to be increasing. The apparent 
increase in the prices of agricultural products is attributed largely to the low 
exchange, and the producers’ profits are said to have increased only a very 
little. The scarcity of farm labor is deplored, and the advantages of alleviating 
the social and economic ills of country life and of infiuencing an increase in 
the birth rate in rural districts principally by assuring the perpetuity of In¬ 
heritance arc iK)inted out. 

Sociological significance of recent rural religious surveys, E. DeS. 
Bbunneb {Amer. Jour. Sociol., 20 (1923), No. 3, pp. 325-337). —Oiitstarnding 
facts are cited from the results of the series of rural religious surveys previ¬ 
ously noted (B. S. R., 48, p. 493) and from time to time since. It is noted that 
good feeling between town and country was found in about two cases out of 
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three; and that this good feeling was evidenced by the spread of the consolidated 
school movement, the teaching of agriculture in schools, the founding of rural 
hospitals, the presence of farmers on the town and village boards of trade, and 
in other ways. It was deemed advisable to expand the community concept to 
include with the trade or service areas of a town or village certain variants 
from tills type. It was shown that the question as to whether or not the town 
and village churches are growing at the expense of the country church can not 
be answered in any general way. 

For the purpose of these surveys a method was worked out for more or less 
precisely measuring the comparative efficiency of rural religious agencies. The 
most concrete available units for such measurements were taken as expil^ssed 
in terms of time, material (including money), and man power. One aim of the 
investigations was to measure churches by the per capita amount of time each 
of the members devoted to its activities. Attendance was taken to mean the 
usual number of persons attending each type of service multiplied by the num¬ 
ber of services per month. This concept was called “units of attendance 
interest.” It is thought that by this method one individual church can be 
compared with another, the church interest of a county or region can be set 
over against that of another section, and church life of the present can be 
weighed and compared with that of previous decades. It has been found that 
within certain comparable communities in churches having 50 active members 
or mere the average per capita Investment of time on the part of each member 
runs between 2.25 and 2.9 units or hours i)er month. In the smaller churches 
the service interest is higher. A study of the 40 most successful town and 
country churches found in America shows that these churches command from 
6.25 to 12 hours from each member per month. 

Further, an attempt was made to divide this per capita investment of time 
between worship, religious education, and social or community service. The 
results in this case, however, are still practically unformulated. It is pointed 
out here that the Middle West as a section leads in contribution of both time 
and money, that the irrigated sections of California are second in money 
and practically tie with the Northern Colonial States in contribution of time, 
and that the South is fourth and the far West fifth in time and money. The 
per capita range is between 2.03 hours per month and 0.9. In money on the 
yearly basis, the range is from $1.95 to $5.47. 

The average value of farms of any given county was compared with the 
per capita contributions of the country church, and a tendency was discovered 
for the per capita contribution of church members to equal 0.1 per cent of the 
value of the farm. 

In another respect there was found to be a very close relationship between 
the growth and decline of churches and the rise or fall of population. 

Rural religious organization, J. H. Kolb and C. J. Bornman (Wisconsin 
Sta. Research Bui, 00 (19^^)^ pp. iigs, 20 ),—^The purpose of this study is 
to determine the facts and conditions of the organization of religious groups found 
in Dane County, Wls. Personal visits were made to every church parish in the 
county outside of the city of Madison. Parishes were mapped and local his¬ 
tories and other information were collected. The major religious groupings 
were found to be the Lutheran, the Roman Catholic, and the Reformed. Three 
streams of settlement from Europe and the Eastern States were defined, 
corresponding to these divisions. 

A tendency toward a merging of the group identities is pointed out. The 
number of religious bodies has been reduced since 1890, and there has been 
a marked growth of the Lutheran and the Roman Catholic organizations. 
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There was found to be a rough sort of correspondence between the parish 
boundaries of churches located in villages and small towns and the trade 
areas of these various centers. There was a large number of large country 
churches, and churches located in some center were as successful in reaching 
the farmer as were those in the open country. The largest number of small 
churches was among those of the Reformed bodies, and none of these had a 
membership larger than 200. Their churches were situated in centers of popu¬ 
lation. The most frequent size of the Lutheran churches lay between 201 and 
250 members, and over half of these, as well as of the Roman Catholic churches, 
had over 200 members. The total number of pastors serving churches in the 
county was 80, of whom 70 reside in the county and 04 are resident pastors. 

The problems of abandoned churches, overlapping parishes, unchurched 
territory, nonresident clergy, and nationality and language factors are 
discussed. 

Examples of community enterprises in Louisiana, A. W. Uayks (Tulane 
Unw» La., Dept. Social,, Research Bui. 3 (1933), pp. J^S, figs, 22). —This study 
was carried on at Tulane University with the cooperation of the Bureau of 
Agricultural Economics, U. S. D. A., in order to complete a study noted earlier 
<E. S. R., 48, p. 892). Several examples of community enterprises are described. 

Model rules for an agricultural society (Ddinhurgh: Bd. Agr. Scotland, 
1924, pp. 22). —^A copy of suggestive rules approved by the Board of Agriculture 
for Scotland under the Agricultural Credits Act, 1923, and the Industrial and 
Provident Societies Act^ 1893 to 1913, is given. 

Directory of agricultural organizations and institutions, 1024, com¬ 
piled by W. I. Dbummoni) (Kansas City, Mo.: Intcmatl. Farm (Jong. Amer,, 
1924, pp* 47).—National and local agricultural associations in the United States 
are listed and described, together with a number of Canadian associations. 
The official rosters are given, correctc<l up to March, 1924. 

Monthly Supplement to Crops and Markets, [August, 1024] (U. S. 
Dept, Agr., Crops and Markets, 1 (1924), ^np. 8, pp. 249-288, figs. 7).—(Current 
estimates of acreage and yields of important crops, including truck crops, are 
offered with coraparisems with earlier year.s and periods of years; and crop 
conditions, August 1, li)24, farm prices, the livestock and meat situation and 
the receipts and disposition of livestock at important markets, cold storage 
holdings, shipments of fruits and vegetables, grain receipts, and other data are 
tabulated. One special report compares farm prices and retail prices of seven 
articles on June 15, 1913 to 1924, in<?lusive. Two special articles may be noted, 
one presenting a new series of index numbers constructed in the Department, 
composed of prices of 30 commodities classified in six groups. The other article 
summarizes in four tables and discusses the results of a study of agricultural 
income for the United States for the 5-year period 1919-20 to 1923-24. 

Maryland farm statistics, J. S. Dennkb (Md. Univ. [Agr.^ Fwt. Bui. 32 
(1924), PP* 43, pi 1, figs. 3).—The statistics given in these pages are largely 
estimates based upon information received from voluntary crop correspondents, 
and are presented cooperatively by the Bureau of Agricultural Economics, 
U. S. D. A., and the University of Maryland Extension Service. 

Agriculture and livestock iu Svreden, 1021 [and 1022] [tnins. titled, 
L. WiDEU. (iStJoedenl K. Statis, Centralhyrdn, Sveriges Off. Statis,, Jordbr, 
och Boskapsskdtael, 1921, pp. VII+61; 1922, pp. y/f+di).—Statistics are 
presented with interpretative discussion along the lines previously noted (E, 
8. R., 50, p. 296). 

Land tenure and settlement, [agriculture, pastoral production, and 
forests in AustraUa], O. H. Wickens (Aust. Off, Yearbook, No. 16 (1923), 
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pp. 150-211, 686-18Ji^, 6 ).—Information for the later year is presented 

along the lines previously noted (B. S. B., 48, p. 8S4). 

Crops and fruits, J. K. Ajnswoeth-Davis {London: Ernest Berm, Ltd,, 
1924f pp. XVJI+19-m ),—^The Resources of the Empire Series in 12 volumes 
has for its purpose the furnishing of a business man's guide and work of refer¬ 
ence on the available supplies of raw materials in the British Empire and the 
summarizing of the present condition of interimperial trade. The 12 volumes 
are food supplies, in two parts, of which this is the first; timber and timber 
products; textile fibers and yams; fuel; rubber, tea, cacao, and tobacco; 
leather; chemicals; ferrous metals; nonferrous metals; oils, fats, waxes, and 
resins; and communications. Bach contains a foreword by the Prince of Wales 
and a general introduction by B. Geddes. 

The introductory review to this work on crops and fruits is written by E. 
Machin. Data are presented in three sections dealing with chief foods of vege¬ 
table origin; production, import, and export of food of vegetable origin in the 
British Empire and the Kingdom of Egypt; and summary and conclusions. 

Meat, fish, and dairy produce, J. R. Ainbwobth-Davis {London: Ernest 
Benn, Ltd,, 1924, PP* F//+8-id4).—^Thls is part 2 of the work noted above. 
It includes the summary and general conclusions, together with an extensive 
bibliography. The introductory review is by G. Campbell. 

Timber and timber products, edited by S. J. Duly {lA)ndon: Ernest Benn, 
Ltd,, 1924, PP* 228), —^Thls volume belongs to the scries noted above. It 
contains an introductory review by Lord Lovat and a,{statistical presentation 
of the extent and nature of the Empire's forests by dominions, colonies, and 
protectorates. 

Rubber, tea, and cacao, compiled by W. A. Maclabbn {London: Ernest 
Benn, Ltd,, 1924, PP* SS4, fiffs, 6), —^The introductory review to this one of 
the series noted above is by H. E. Miller. The study consists of detailed geo¬ 
graphical surveys of the raw rubber industries of the British Empire, with 
special sections on coffee, spices, and tobacco. 

AOBICULTXrSAL EDTTCATION: 

The educational work of the Department of Agriculture, O. W. Wae> 
BUBTON {School and Soc,, 20 {1924), Eo,507,pp,S$2SS6), — ^This paper describes 
this work of the U. S. Department of Agriculture under three main divisions 
of research, resident leaching, and extension. 

Agricultural education [in Northern Ireland] {North, Ireland Min, Agr, 
Ann, Oen, Rpt,, 2 {1922-23), pp, 6-13), —Notes with reference to progress are 
presented as in the earlier report (B. S. R., 50, p. 094). 

The value of two-year higher courses in agriculture [trans. title], E. 
IjiaprAE {Rev. Q4n, Agron., n. ser., 14 {1924), Eo, 2, pp. 62-93). —^Two 2-year 
programs in agriculture, one offered in German higher institutions and uni¬ 
versities and the other that followed at Louvain for the degree in agronomy, 
are cited. The organization of such courses, with short courses also in tropical 
agriculture for training agriculturists for the colonies, is urged for Belgium. 
The systems in vogue in Germany, France, and England are set forth, com¬ 
pletely noting the courses offered, the manner in giving examinations, and 
other detaila 

The agrleultural economic trend, C, L. Stbwabt (Vocat. Ed, Mag,, 2 
{1924), No, 10, pp, 809-^16), —CJertain phases of the economic function of the 
American farmer are reviewed in order to point out those on which emphasis 
ikhould be placed in vocational training in agriculture. It is held first that in 
training farm hands for efiiciency it is wise to train them in the principles of 
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farm management and marketing and develop tlie national or social viewpoint. 
This onglit not only to help them become better farm hands bnt also to deter¬ 
mine more wisely whether they will remain laborers and whether they will 
want to remain farmers. In the second place, economic training should be given 
which will encourage the application of principles of better management, sav¬ 
ing, and Investment. Also, the farmer must be taught to use his credit facili¬ 
ties, and in the fourth place he must be brought to a broader understanding 
of salient market facts and world economic movements. 

The effectiveness of vocational education in agriculture, T. L. Bayne, 
jK. (Vocof. Ed, Mag,, 2 (1924), 10, pp, 818-821). —A study previously noted 

(K. S. R., 51, p. 603) is reviewed, the reviewer taking exception to the conclu¬ 
sion that vocational instruction in agriculture appears to be responsible for 
reducing the mortality of high school students by 63.5 per cent and to the 
statement that this conclusion is supported by data from the New York State 
Rural School Survey (E. S. R., 48, p. 793). Some of the original data sheets 
from that survey, In which the enrollment of the students In vocational agri¬ 
culture was reported separately, were furnished the reviewer, and data there¬ 
from are interpreted In this paper. 

The teaching job In vocational agriculture, B. E. Barkinqer (Jour. Rural 
Ed., 3 (1924), No. 9-10, pp, 408-4^^)* —^Thls article is designated as an analysis 
of the duties of the teacher of vocational agriculture as the source of training 
objectives in preparing teachers. It emphasizes the need of providing the pro¬ 
spective teacher with ^appropriate farm skills and points out some of the 
difficulties of the teaching job, such as the endless variety of details, the 
dynamic condition of farm science, the lack of standardization in courses of 
study, the range of types of teaching technique, the necessity for teaching out¬ 
side of the classroom and for individual teaching, and the difficulties of adequate 
supervision. 

Suggestions on curriculum making for the Middle West, H. M. Hamlin 
(Vomt. Ed. Mag., 2 (1924), No. 10, pp. 816-818). —It is held that the Iowa 
farmer needs to know how to grow and market hogs, cattle, poultry, com, oats, 
and clover. Instructidn along these lines, together with some attention to 
horse husbandry, to home gardening and orcharding, and to farm engineering 
and farm management, constitutes the logical curriculum for the boy who is 
to farm in this section. ^ 

Farm home and social experiences of farm boys, O. R. Wiseman (Vocat. 
Ed. Mag., 2 (1924), No. 10, pp. 806-608). —^The author studied the farm home 
and other social exr>erience.s of pupils of vocational agriculture in South 
Dakota, and In this paper he endeavors to show how the facts may be applied to 
the teaching content and the method of presentation of courses In vocational 
agriculture. The total amount of farm experience and that of the summer 
Just preceding the time of the study, the ownership of livestock or crops in the 
preceding three years, and the purebred livestock and pure seed grains found 
on the home farms were revealed. Suggestions as to the curriculum are based 
upon these Items. 

Principles of supervision, F. Kelley (Vomt. Ed. Mug., 2 (1924), No. 10, 
pp. 840-843). —^This is a general discussion of principles of supervision as they 
apply to home economics teaching In a city system. The Job of supervisors is 
analyzed under the heads of the duties of adminstration and of supervision. 

Lessons in forest protection, G. H. Wirt (Pefin. Dept. Foreata and Watera 
Bui. 35 (1924), PP- 57). —Eighteen short lessons covering the destructiveness 
of forest fires and some means of their prevention are presented. 

Cooperative extension work, 1022 (U. S. Dept. Agr., Coop. Ewt. Work, 
1922, pp. 11^36 ),—This is the eighth annual report on cooperative extension 
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work in agriculture and home economics and follows the general lines of the 
earlier one (E. S. R., 49, p. 494). 

MISCELIANEOUS. 

Work and progress of the [Idaho] Agricultural Experiment Station for 
the year ended December 31, 1023, [E. J. Iddings] {Idaho Sta. BuL ISS 
(1924)f pp. 19). —This contains the organization list, a report of the director, 
and financial statements for the B^ederal funds for the fiscal year ended 
June 30, 1923, and for the remaining funds for the fiscal year ended December 
31, 1923. The experimental work reported is for the most part abstracted else¬ 
where in this issue. 

Thirty-sixth Annual Report of [Indiana Station], 1023, G. 1. CiiniSTiK 
and H. J. Reed {Indiana Sta. Rpt. 192$, pp. 't9, figs. 29). —^This contains the 
organization list, a report of the director summarizing the activities of the 
station, publications of the year, changes in staff, etc., and a financial state¬ 
ment for the Federal funds for the fiscal year ended June 30, 1923, and for the 
remaining funds for the fiscal year ended September 30, 1923. The experi¬ 
mental work reported is for the most part abstracted elsewhere in this issue. 

Thirty-fifth Annual Report of the Kentucky Agricultural Experiment 
Station for the year 1022, Part II {Kentucky Sta. Rpt. 1922, pt. 2, pp. 
IV~\-378'{-93, figs. 104). —This contains reprints of Bulletins 239-245 and of 
Circulars 28-30, all of which have been previously note|^. 

Thirty-fifth Annual Report of [Louisiana Stations], 1023, W. K. Dodson 
ET AL. {Louimana Staa. Rpt. 1923, pp. 61). —^This contains the organization 
list, a financial statement for the fiscal year ended December 31, 1923, and a 
report by the director, including brief departmental reports. The experi¬ 
mental work reported is for the most part abstracted elsewhere in this issua 

Thirty-seventh Annual Report of [Nebraska Station, 1023], E. A. 
Burnett and W. W. Bure {Nebraska Sta. Rpt. [1923], pp. 4^)- —contains 
the organization list, a report of the work of the station, and a financial state¬ 
ment for the fiscal year ended June 30, 1923. The experimental work not 
previously reported is for the most part abstracted elsewhere in this issue. 

Annual Report of [Nevada Station], 1023, [S. B. Doten] {Nevada Sta. 
Rpt. 19^, pp. 16). —This contains the organization list, a financial statement 
for the fiscal year ended June 30, 1923, lists of the station projects and publi¬ 
cations, and a report of the director discussing the work and ijrobleius of the 
station during the year. 

Forty-sixth Annual Report of the North Carolina Agricultural Experi¬ 
ment Station, [1023], B. W. Kilgore et al. {North Carolina Sta. Rpt. 1923^ 
pp. 103, pi. 1, figs. 17). —This contains the organization list, a report of the 
director and heads of departments, and a financial statement for the fiscal 
year ended June 30, 1923. The experimental work is for the most part ab¬ 
stracted elsewhere in this issue. 

Experiment station progress: Report of director for biennium ending 
June 30, 1023, P. F. Trowbridge et al. {North Dakota Sta. Bui. 174 (1924)$ 
pp. 100, figs. 25). —This contains the organization list, a report of the director 
and heads of departments on the work of the station and the various sub¬ 
stations, and a financial statement for the biennium ended June 30, 1923. The 
experimental work reported is for the most part abstracted elsewhere in this 
issue. 

Report of the Porto Rico Agricultural Experiment Station, 1923# 
D. W. Mat bt al. (Porto Rico Sta. Rpt. 1923, pp. 12]+18, pis. 4)> — 
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contains the organization list, a summary by the agronomist in charge as to the 
general conditions and lines of work conducted at the station during the year, 
and reports of the assistant chemist, horticulturist, plant breeder, assistants 
in plant breeding and horticulture, entomologist, plant pathologist, and spe¬ 
cialist in farm management The experimental work reported is for tlie most 
part abstracted elsewhere In this issue. 

Annual Report of [Porto Rico Insular Station], 1923, H. Men^ndkz 
Ramos E?r al. (Porto Rico Dept. Agr. and Labor 8ta. Ann. Rpt., 1923^ pp. $4^ 
also Spanish ed., pp, 63). —^Thls contains the organization list, a report by the 
director for the fiscal year ended June 30, 1923, and departmental reports, the 
experimental featured of which are for the most part abstracted elsewhere 
in this issue. 

Report of the Virgin Islands Agricultural Experiment Station, 1023, 
J. B. Thompson and W. M. Perry (Virgin Islands Sta. Rpt. 1923, pp. 12}+13, 
pis. 3, fig 1). —This includes the organization list and reports by the agronomist 
in charge and the horticulturist as to the work of the station for the fiscal 
year ended June 30,1923. The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

Bulletin summary (Massachusetts Sta. Giro. 71 (1924)> PP* 4)‘ —Brief 
summaries are given of Balletins 216-218, Control Series Bulletins 23-26, and 
the report of the station for 1922, all of which have been previously noted. 
The titles of reprints available from technical articles published in 1923 are 
also listed. ^ 

Monthly Bulletin of the Ohio Agricultural Experiment Station, [May— 
June, 1924] (Ohio Sta. Mo, Bui, 9 (1924), ^o. 5-6, pp. 73--104, figs. 12).-- 
This number contains, in addition to several articles abstracted elsewhere in 
this issue, the following: Grazing Farm Woodlots, and Gladiolus Diseases, the 
latter by F. Detmers. 



NOTES 


Kansas College and Station.—conference with representative flour mill 
owners and operatives was held at the station October 17 to discuss the 
proposed remodeling of the college and station mill in order to modernize it 
and fit it for use in experiments in flour milling technique. During the 12 
years that the mill has been in operation it has been used for student instruc¬ 
tion and for routine milling testa in connection with wheat improvement. 
It is now proposed to add to these two lines of work a series of experiments 
on milling processes. A committee of commercial millers has accepted an 
invitation to assist in developing plans for the proposed experiments. 

The total undergraduate enrollment in agriculture for the first semester 
is 352. The freshman class is 19 per cent larger than a year ago, but because 
of reductions in the junior and senior classes the total enrollment is smaller 
by 7 per cent 

At the request of the division of agriculture, the department of education has 
given a series of five lectures to the agricultural freshmen on how to study. 

During the annual extension conference week at the college in October, the 
county agents spent two half days studying station projects on poultry nutri¬ 
tion, animal genetics, chinch bug control, taxation, and tree production. 

Dr. F. L. Hisaw, for five years in charge of experiments with injurious mam¬ 
mals, has resigned to accept an appointment with the University of Wisconsin 
and has been succeeded by Dr. George E. Johnson, of tlie University of Mississippi. 

liOiiisiaiia Stations.—Dr. Eugene C. Tims has l>een ai)pointed assistant plant 
pathologist. ^ 

Massachnsi^tts College.—Wilbur H. Thies, instructor in physics in the 
Michigan College, has been appointed assistant extension professor of pom<^gy. 

Michigan College.—New radio equipment has been contributed to the col¬ 
lege, including an improved radiophone transmitter valued at $35,000. This 
gift will materially increase the broadcasting facilities of the Institution. 

Texas Station.—Substation No. 16, near Iowa Park in Wichita County, pro¬ 
vided for by the last legislature, has been officially established and develop¬ 
ment work has been begun. The people of Wichita County donated to the 
State a tract of 161 acres of excellent land, together with a permanent water 
right in a rather large Irrigation district. Earl J. Wilson has been api>ointed 
superintendent of this substation and has entered upon his duties. 

On September 1, the poultry, swine husbandry, and dairy work was sepa¬ 
rated from the remainder of animal industry. The name of the division of 
animal Industry was changed to that of the division of range animal hus¬ 
bandry, with J. M. Jones continuing as chief of the division. The new divi¬ 
sions as established comprise those of dairy husbandry, swine husbandry, and 
poultry husbandry, the first two with G. B. Warren as chief and the third 
in charge of R. M. Sherwood. 

C. B. Neblette has been appointed technical assistant, beginning October 1, 
and will take chatge of the station’s photographic laboratory. 

Washington College Station.—Max A. McCall, superintendent of the sub¬ 
station at Lind, has been appointed agronomist in the U. S. D. A. Oflice of 
Cereal Investigatioiis. 
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Wilbur, jr. B., 498. 

Wilbur, J. W., 177. 

Wiley, H. W., 700. 

Wilhelm, C. P., 422. 

Wilkins, H. L., 697. 

WilUrd, B. V., 185. 

Willard^ H.B., 578. 

Willard, B. B., 898, 889. 
Willett, C. D., 886. 

Willey, C. B., 257. 

WiUey, B. 8. B., 718. 

Williams, A. M.,285. 

WUiams, C. B., 215, 857, 
810, 811, 816,881. 
Williams, C. Q., 495. 


Williams, C. L., 222. 
Williams, C. M., 798. 
Williams, D. W., 76. 
Williams, J. R., 318. 
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Willis, R. D, 39. 
Willoughby, U B., 88. 
Willson, C. A., 374. 
Wlllstlltter, R., 802. 
Wllsdon, B. H., 617. 
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Wilson, E. B., 681. 

Wilson, B. J., 900. 

Wilson, H. A., 781. 

Wilson, H. F.. 463. 

Wilson, J., 91, 701. 

Wilson, J. A., 614. 

Wilson, J. B., 610. 

Wilson, J. W., 496. 
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Wilson, R. S., 502. 

Wilson, T. B., 170. 

Wilson, W. H., 697. 
Wiltshire, 8. P., 61. 
Winchell, C. M., 493. 
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Vinegarden, H. M., 66. 
Winkenwerder, H., 688. 
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Winkler, C. H., 800. 
Winogradsky, S., 600. 
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Winterstcin, B., 802. 

Wirt, G. H., 897. 

Wise, B. F., 490. 

Wiseman, C.«R., 897. 
Wltherby, H. F., 54. 
Withers, W. A., 497, 700. 
Withycombe, R., 739. 
Wltkamp, J., 286. 
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Witte, H., 326, 630. 

Witte, J., 888. 

Woffenden, L. M., 829. 
Woback, F., 801. 

Wolbach, 8. B., 561. 
Wolcott, G. N., 669,865. 
Wolf, F. A., 846. 

Wolfe, T. K., 438, 786, 742, 
828. 

Wolffenateln, R., 8. 
Wolkoir, M. I., 219. 

Wollatt, B. B., 670. 
Wollenweber, H. W., 248. 
Wood, L., 610. 

Wood, T. B., 78. 

Wood, T. D., 663. 
Woodbury, B. M., 663. 
Woodland, W. N. F., 759. 
Woodman, H. B., 278,669. 
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Woods, A. F„ 800. 
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Woodward, S. S., 287, 289. 
Woodworth, H. B., 883. 
Woolard, B. W., 413,615. 
Wooley, J. C., 787, 889. 
Woolman, H. M., 360, 446. 
Woolsey, C., 493, 699. 
Works, G. A., 196. 
Worthen, B. L., 799. 
Worthley, H. N., 161. 
Worthley, L. H., 161. 
Wrledt, C., 334, 734. 
Wright, A. H., 486. 
Wright, A. M., 268, 866. 
Wright, J. C., 796. 

Wright, N. C., 506. 

Wright, P. G., 690. 

Wright, R., 647. 

Wright, S., 127, 228, 626. 
Wright, W. H.. 486. 

Wu, H., 313. 

Wyndham, H. A., 776. 
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Yarnell, D. L., 287, 289. 
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Yerkes, G. B., 344. 

Yetter, W. P., Jr., 252. 

Yoder, P. A., 743. 

Tothers, M. A., 159. 

Yothers, W. W., 454. 

Young, A. G., 679. 

Young, C. C., 670. 

Young, B. C., 596. 

Young, G. A., 86. 

Young, H. C., 246. 

Young, J. B., 20, 320. 

Young, N. B., 237. 
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Yule, G. U., 428. 
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Zago, F., 326. 
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Zander, E., 555. 
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Zeller, H., 477. 

Zempl4n, G., 801. 

Zetek, J., 659. 

ZilTa, S. S., 269, 503, 566, 
568, 768. 

Zlmmerley, H. H., 342, 642. 
Zimmerman, C. C., 302. 
Zlmmermnnn, R., 802. 
Zink, W. L., 86. 

Zinsser, H., 284. 

Zon, R., 791. 
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Zuccarlni, J.-A., 681. 
Zuckcr, T. F., 464. 

Zttndel, G. L.. 889. 
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Abietineae, endodermis in, studies, 519. 
Abortion— 

and undulant fever, comparison, 479. 
bacilli carriers and the agglutination 
test, 281. 

complement fixation test for, 282. 
control, agglutination test for, 281. 
diagnosis in guinea pigs, agglutination 
curve, 282. 
discussion, 585. 

equine paratyphoid, serological reac¬ 
tions in, 183. 

experimental producfiou, 781. 
immunization, 478. 

immunization, value of vaccines and 
bacterins in, 783. 
in cattle, 781. 

in cattle and swine, Mo., 782. 
ill cattle, present status, 783, 
in cattle, spirilla as cause, 3S3. 
in cattle, studies, 581; lud., S7i). 
in cattle, summary, 281. 
in swine, 482. , 

Infection in guinea pigs, detecting, 
479. 

paper on, 180, 577. 

prevention and control, West.Wash., 90. 

tests for, technique, 783. 

vibrionic, in sheep, 785. 

(JSfce also Bacillus abortus and Bac¬ 
terium abortum.) 

Absorption apparatus, description, 524. 
Acarine disease, control, 764. 

Acarine disease, notes. 603. 

Accessory food factors. (See Vitamins.) 
Acclpitres, synopsis, treatise, 657. 
Accounting, farm. {See Farm accounting.) 
Acetic anbydrid, determination, 203. 

Acid- 

ammonium sulphate as preservative 
for liquid manure, 120. 
phosphate. (See Superphosphate.) 
solutions, changes in pH value pro¬ 
duced by growing seedlings, 125. 
Acids— 

amino. (Bee Amino acids.) 
determination in milk, 207. 

Acinopterus, paper on, 551. 

Acridlans in France, 751. 

40271—26- i 


Acrydidae of India, catalogue, 54. 
Actinomyces hrasiUenais n.sp., notes, -156. 
Actinomyces function in soil, 324. 
Actinomycetes— 

in partially sterilized soil, 18. 

In soil, effect of decomposition of or¬ 
ganic matter, 620, 

Adenoids, operation for, results, 366. 
Adhesives and furfural from corncobs, 114. 
Adlay flour, baking qualities in batters, 
304. 

Adobe sol], water percolation through, 
effects of liming, 625. 

Adrenal glands, function, 269^ 

Adrenalin hydrocblorld action, effect of 
various factors, 269. 

.\d.sorptlon phenomena, studies, 117. 

Ae 4 jeria (8anninoid€a)e<Fi1io8a. (Bee Peach 
borer.) 

Aeolus elegans, notes, 855. 

Aeration, effect on plant growth, 516. 
Afforestation. (Bee Forestatlon.) 

African coast fever, 781. 

Ageniaspis fuscicolliSf notes, 553. 
Agglutination— 

curve In diagnosis of abortion, 282. 
test for abortion, methods, 281. 
test, macroscopic, effect of fat in blood 
serum, 884. 

Aggregates, road. (Bee Road materials.) 
Agrarian reform in Hungary, 688. 
Agrarian reform In Rumania, 687. 
Agricultural— 

associations, development, 687. 
associations in United States, direc¬ 
tory, 895. 

business management, 890. 
census in Finland, results, 298. 
code, Alabama, 1928, 198. 
colleges. (See Alabama, Arizona, 
etc.) 

colonization in Spanish Protectorate 
of Morocco, 898. 

(Bee also Land settlement.) 
commerce, textbook, 299. 
concessions in Russia, 94. 
cooperation— 

In India, 895, 596. 

in Rumania, 687. 

in United States, laws, 198. 
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Agricultural—Continued, 
credit— 

and community settlement bill in 
New South Wales, 91. 
in Brasil, 91. 
ill Poster Co., N.Dak., 89S. 
in United States and Canada, 
treatise, 689. 

systems in United States, 891. 
curriculum for Middle West, 897. 
economics. (See Rural economics.) 
education— 

and crisis in agriculture, 100, 
396. 

and research in Great Britain, 
funds for, 698. 

Association, proceedings, 396. 
elementary, in the Netherlands, 
299. 

expenditures from development 
fund, 194. 

higher, of future, 796. 

In Ireland, 492, 896. 
in Scotland, 796. 
in South Africa, 492. 
subsection in International Con¬ 
gress of Agriculture, 298. 
vocational effectiveness, 693, 897. 
vocational, High School depart¬ 
ments, 195. 

vocational, in Missouri high 
schools, 396. 

vocational, State fair program in, 
196. 

vocational, teaching, 897. 

(See also Agricultural instruction. 
Agricultural schools, etc.) 
engineering. (See Engineering.) 
exhibits and fairs, 494. 
experiment stations. (See Experi¬ 
ment stations.) 
extension— 

and the resident department, 49,3. 
cooperative, U,S.D.A., 196, 897. 
cooperative, methods and results, 
U.S.D.A., 796. 

courses and supervised practice, 
299. 

service of New York State Col¬ 
lege of Agriculture, 96. 
workers* handbook, 299. 
holdings in India, disintegration and 
reunion, 693. 
instruction in India, 299. 
instruction, papers on, 396. 

(See also Agricultural education.) 
Journals, new, 100. 
labor in Massachusetts, U.S.D.A., 393. 
labor requirements for Arkansas crops, 
U.S.D.A., 90. 

labor, utilisation on the farm, Mo., 
794. 

lecture train in China, 198. 
legislation, international yearbook, 794. 
machinery— 

and implement studies at Pusa, 
389. 


Agricultural—Con tin ued. 
machinery—con tinned. 

for threshing and separating sin¬ 
gle bundle harvests, 88. 
textbook, 389. 
wider use in Spain, 488. 

(See also Thresher.) 
methods, eastern, 193. 
organisation of Brazil, 690. 
Organization Society of Ireland, ra 
port, 193, 

Organization Society, report, 696. 
organizations in Canada, 198.*' 
organizations, international, of the 
future, 100. 

outlook for 1924, U.S.D.A., 297. 
problems, 196. 

produce in England, distribution and 
prices, 394. 

production, adjusting, to meet market 
demands. Pa., 89. 

production and commerce in Spain, 
092. 

products and industries of Brazil, 94. 
products, cost of production, Mo., 794. 
products, marketing. (See Marketing.) 
program for Montana, Mont., 688. 
program, national, 189. 
program of Maryland, 893. 
requisites In Norway, cooperative pur¬ 
chase, 296. 

research in Scotland, 796. 
resources and living conditions In 
Texas, treatise, 297. 
schools in Saxony, 598. 
show, educational value, 694. 
society, model rules for, 895. 
statistics— 

of Australia, 895. 
of British India, 692. 
of Colorado, 94. 
of Dutch colonies, 298. 
of Finland, 298. 
of Germany, 194. 
of India, 395. 

of Java and Madura, 298. 
of Maryland, 896. 
of Montana, 194. 
of North Platte Reclamation Proj¬ 
ect, U.S.D.A., 194. 
of Scotland, 94. 
of Spain, 491. 
of Sweden, 895. 
of United States, 697. 
of United States, 697; U.S.D.A., 
193, 194, 894, 491, 692, 796, 
893, 896. 

survey of Europe, Danube Basin, 
U.S.D.A., 490. 

tenancy. (See Land holdings, Land 
tenancy, and Land tenure.) 
tribunal of investigation, 90. 

Agriculture— 

American, and nitrogen fixation, 518. 
and phenology, 717. 
as affected by business, 189. 
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Agriculture—Continued. 

course for farm boys, 299. 
Department of. (Kcc United States 
Department of Agriculture.) 
economic trend in, 896. 
in Austria, 491. 

In Canada, 689. 
in Cyrenalca, 297. 
in Esthonia, 297. 

in famine area of Russia, restoration, 
199. 

in France, 690. 
in France, ills of, 893. 

In Germany, chambers of, legislation, 
193. 

in Irish Free State, 298. 
in Italy, treatise, 837. 
in New South Wales, 690. 
in New Zealand, 492. 
in Poland, 297. 
in Rumania, 94. 

in seminrid regions, relation to for¬ 
age crops U.S.D.A., 738. 
in Switzerland, 692. 

In Uruguay, 490. 
minimum wagf^ for, 91. 
new, textbook, 693. 

<»rganized day course^ in, 598. 
i>roflts and exiienses, 687. 
relation to colloid chemistry, 607. 
rOle of plant physiology lii, 519. 
social rdle, 687. 

taxation of profits in Belgium, 891. 
textbook, 598. 

fwo-year higher courses In, 896. 
Agronomy— 

economic relationships, symposium, 
799. 

extension work In, 433. 

AijrotUt sp. affecting cotton seedlings, 357. 
Air- 

analysis, 12. 

infiltration into buildings, tests. 299. 
irradiated by quartz mercury vapor 
lamp, grow’th'pronioting effect, 2i0, 
868 . 

leakage through openings in buildings. 
188. 

Alabnma arpillacea. (See Cotton moths 
and Cotton worm.) 

Alabama— 

College, notes, 97, 800. 

Station, notes, 97, 300. 

Albinism In barley, 736. 

Albizeia moluooanat Bt>tryodiplodia thvu- 
bromae on, 46. 

Albumin, egg— 

agglutinins for Bacterium puUorum 
In, 286. 

as sole source of nitrogen for rate, 
862. 

digestion experiments, 262. 

Albuminous substances, chemical methods. 
802. 

Alcohol— 

aldehyde-free, preparation, 409. 
from blackstrap molasses, 809. 
fumes, eff'cts on rats, 180. 


Alcohol—Continued. 

industrial, trcatist, 210. 

(See also Methyl alcohol.) 

Alcohols attractive to Hylemyia spp., 162. 
Alfalfa— 

and limestone, feeding value, Ohio, 
469. 

as affected by sulphur, Wasb.Col., 128. 
breeding experiments, Mich., 133; N.. 
Dak., 882. 

Caenurgi<i erechtea affecting, 362. 
crop enterprise on a dairy farm, 
N.J., 688. 

culture experiments, 36; Minn., 134; 
Wis., 484. 

cultuie, improved method, 687. 
culture in South Africa, 688. 
decomposition in soils, Wash.Col., 118. 
effect on following crop, U.S.D.A., 
185; Wyo., 186. 
feeding value, Mich., 576. 
fertilizer experiments, Minn., 120. 
girdle, notes, 150. 

growth, with various cutting treat¬ 
ments, 84. 

hay V. cottonseed cake. Kans., 74. 
in Western Washington. Wcst.Wash,, 
96. 

irrigation experiments, N.Mex., 483. 
manuring experiments, N.Dak., 832. 
meal, composition and dlgestibllltyr 
Tex., 467. 

meal, decomposition in soils, 416. 
nitrates in soil following, 724. 
pasture for pigs, Mich., 573; U.S.D.A., 
175. 

problems, 84. 

production and seeding tests, Ohio, 
484. 

residual effect of fertilizers on, Minn., 
133. 

root development, 233. 
rust resistant varieties. Ind., 844. 
seed, longevity, 140. 
seed treatment, 84. 

set'ding experiments, 680; Idaho, 830. 
selection experiments, 232; Conn. 

State, 127. 
silage. (See Silage.) 
tolerance to brackish water, Hawaii, 
787. 

V. clover hay for cattle, Wis., 468. 

V. tankage as corn supplement, 774. 
varieties, V.I., 833; Wash.rol.. 136. 
variety tests, Minn., 134 ; N.Dak., 833; 

N.J., 636; N.Mex., 433. 
weevil activity, new developments, 364. 
weevil, control, Idaho, 555, 853. 
weevil, parasites, introduction, 
U.S.D.A,. 468. 

white stippling, cause, 247. 
yields, Wash.Col., 136. 

Alkali- 

action on concrete, U.S.D.A., 684. 
effect on strength of mortar, 788; 
U.S.D.A., 689. 

soil solution, methods of study, 322. 
soil, studies, 617. 



M6 


EXPERIMENT STATION REOOBD. 


[Vol. 51 


Alkali—CcmtlDued. 

soils, leaching, 211. 

solutions, protection of concrete 
against, 687. 

Alkalinity— 

of ash of foods, 711. 
potential, of Irrigated soils, 711. 
Alkaloids, plant, treatise, 8. 

Allaatoin metabolism in avitaminosis, 463. 
Allotments— 

and allotment gardens, law of, 488. 

In England and • Wales, cultivation, 
192. 

Almonds, breeding, 846. 

AUophUa pometaria. (8ee Cankerworm, 
l!nll.) 

AUemaria — 

braasioae, studies, N.Y. State, 152. 
mali, morphological characters. 650. 
oheracea n.ap., description, 49. 
radicina B.sp., description. 151. 
sp., notes, 248. 

Aluminum— 

cooking utensils, corrosion, 601. 
phosphate, assimilability, 220. 
relation to activities of soil microor¬ 
ganisms, 18. 

sulphate and lime, fungicidal action, 
65. 

American— 

Farm Economic Association, papers of, 
189. 

Home Economics Associatlou, proceed¬ 
ings, 493. 

Society of Agronomy, proceedings, 798. 
Ametaategia glabrata larvae on apples. 3.56. 
Amino acid— 

in blood, 557. 
in blood of children, 265. 
new sulphur-containing, 109. 
new sulphur-containing, effect ou pan¬ 
creatic amylase, 710. 

Amino acids— 

effect on blood sugar, 365. 
in nutrition, 62, 862. 
synthesis in animal organism, 802. 
titration methods, 315. 

Amino nitrogen, determination in milk, 
207. 

Ammonia— 

content of soil, 813. 
determination in milk, 207. 
formation in partially sterilized sol’, 
18. 

oxidation, catalyaers for, 217. 
<»:idatlon, conditions favoring, 213. 
production, 722. 

vacuum apparattis for distillation, 11. 
Ammonium— 

bicarbonate' action, effect of methods 
of application, 120. 
nitrate, explosibllity, 518. ' 

nitrate, fertilizing value. La., 880. 
salts, volumetric determination, 611. 
sulphate action, effect of methods of 
application, 120. 


Ammonium—Continued. 

sulphate, fertilizing value, 628; Misa, 
134; N.J., 622. 

sulphate, repeated appUcationB, effect, 
N.J., 064. 

Ampeloglgpter oisai n.8p., description, 50. 
Amphibians and reptiles, North American, 
check list, 452. 

Amygdalin, hydrocyanic acid determination 
in, 409. 

Amylase, pancreatic, as affected by sul¬ 
phur-containing amino acid, 710. 
Amylases, chemical studies, 804.“ 

Anabrua simpler. {See Cricket, Mormon.) 
xVnaerobes— 

effect of artificial peroxidase oa 
growth, 180. 
in meat, studies, 262. 
of Intestines, effect of Bacterium 
acidophilus on, 65. 

Atiiiplasmosis, studies, 882, 680. 

Anaaa triatia. (See Squash bug.) 

An«>mia— 

iiif(‘ctiou8, studies, N.Dak., 882. 
t>erniciouB, of sheep and goats, 785. 
recovery from, rOle of iron and fat 
in, 864. 

sickle cell, in man, inheritance, 129. 
Anesthesia in plants, 783. 

Angoumols grain moth— 
biology. 159. 
clilorlii gas for, 858. 
infestation, prevention, N.J., 058. 
Animal— 

l>ones, disinfection, 679. 
breeding, age as factor in. Mo., 772. 
calorimetry, studies, 265. 
ciiromoBomes. (See Chromosomes.) 
d iseases— « 

diagnosis, 477. 

diagnosis, preparation and send¬ 
ing of specimens, N.J., 880. 
in Bengal, 881. 
ill France, 381, 781. 

In India, 281. 
in I’rusBia, 678. 

simulating foot-and-mouth dis¬ 
ease, 83. 

(See also apecifto diaeaaea,) 
fats. (See Fata) 
husbandry courses in Spain, 95. 
life in the Yosemite, 656. 
nutrition, principles, 670. 
nutrition, research, 78. 
nutrition, studies. Mo., 170. 

Animals— • 

domestic, origin, 228. 
domestic, pathology and therapy, 
treatise, 678. 

domestic, photographing, 100. 
domestic, relation to Anopheles, 256. 
fungus parasites of, 680. 
on desert mountains, vertical distri¬ 
bution, 783. 

(See also Cattle, livestock, Mammals, 
Sheep, etc,) 
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Anomakt orimtaUs In Connecticut, 868; | 
Conn.State, 852. | 

Anopheles— j 

natural breeding places in Louisiana, ! 
266 . ; 
relation to domestic animals, 256. j 
{See aUo Mosquitoes.) 

Antagonism, studies, 224. ' 

Anthocyan pigment In red roses, 528. ; 

{See also Pigments.) j 

Anthomyidae of France, 768. | 

Anthonomue (frandis. {See Boll weevil.) | 
Anthonomue signatue. (Sec Strawberry i 
weevil.) ' 

Anthrax— l 

Immunity and infection, rbU* of skin I 
in, 781. i 

Immunity, rftle of vitamin B in, 2.<^2. j 
immunization of horses agaln.st. 782. t 
immunization of sheep niraiiist. 288. j 
782. I 

in the tannery Industry, 282. ! 

I'Cpoit of advisory commit lee on. 2H2. j 
serum, aDtlaggressive action, 78i. : 

symptomatic. {Sec Blackleg.) 
transmission by insects, La., 879. 
Antibodies, rdle in immunity of bee motli. 
161. 

Antigens, preparation, 68J 
Antineuritlc vitamin. {See Vitamin.> 
Antiscorlnitlc vitamin. (See Vitamin C.) 
Antiseptics and 8W€*etening agents. 12. 
Ants, white. {See Termites.) 

Aonidia lauri, parasite of, 762. 

Apale franciaca, notes, 262. 

Aphididae— 

migration and sexual forms, effect of 
length of day, 456. 
of France, 466. « 

of Ohio, keys, 56. 

Aphids — 

green, control, N.J., 658. 
new citrus pest, 6G0. 
on graminaceous plants, Mordvilko's 
keys, 66. 

on vegetables, control. Pa., 264. 
rosy, control, N.,]., 658. 
rosy, notes, 55, 157. 
woolly, notes, 157. 

{See alao Apple aphids, w'ooUy.) 

Aphia — 

braaaicae. {See Cabbage aphid.) 
forheai. {See Strawberry root apbid.) 
goatppii. (See Melon ivpbld.) 
maidia, notes, 856. 

mMia, rftle in cane mosaic transmis¬ 
sion, 49. 

peraioae. {Bee Peach aphid, green.) 
rubipMia as carrier of raspberry mo¬ 
saic, 666. 

rumioia, {See Bean apbid.) | 

Apiary inspection, 262; Coon.State, 861. ! 

Apiculture. {See Beekeeping.) 1 

Apidae, European, life history and hnbli.^. > 
60. I 

Apodroaua taolcotti n.g. and n.sp., descrip- \ 
tion, 60. { 


Apparatus— 

absorption, description, 624. 
fertilizer sampling tube, 0. 
for ammonia distillation, 11. 
for controlling temperature, 26. 
for determining carbonic acid In sotlSr 
805. 

for determining Tl-lon concentration, 
611. 

for determining tin in canned food, 
713. 

for electrometric H-ion concentration 
determinations, 804. 
for making momentary electrical can.- 
tacts, 410. 

for recording carbon dioxid consump¬ 
tion, 806. 

for study of relation of environment 
to disease, Nebr., 847. 
for sublimation, 203. 
gas-tight stirrer, description, 9. 
gel tester, 210. 
laboratory stirrer, 711. 
sedimentation tubes, descriptions, 207, 
weighing device for transpiration ex¬ 
periments, 227, 

Appetite, effect of vitamin B on, 267. 

Apple— 

and thorn skeletonlser, notes. Conn. 
State, 862. 

and thorn skeletonizer, summary, 661. 
aphid eggs, washes for killing, 253. 
aphid, green, summer food plants, Me.» 
360. 

aphids, woolly, notes, 763. 
bark canker in England, 61. 
blister canker, treatment. Mo., 760. 
blotch canker, notes, Ind., 845. 
blotch, control, 547. 

! canker, control, 61. 

canker, mode of infection, 61. 
crown gall, control, Tenn., 849. 
crown gall, studies, N.Y.Comell, 864. 
cuttings, rooting, 442. 
fire blight, control, 45, 51. 
flea-weevil, studies, 268; Ohio, 267, 
463. 

fruit chafer, notes, Ind., 853. 
fruit grafts, fruiting performanoer 
N.Mex., 440. 

leaf miners, little known, 266. 
maggot, anatomy and metamorphoster 
857. 

measles, notes, N.Mex., 445. 
orchard, frost protection, notes, 165. 
pest, new. In Illinois, 363. 
root injury, relation to low tempera- 
ture.s, N(‘br., 756, 
roots, winter Injury. N.H., 154. 
scab, control, 548; Ind., 836; Mass., 
451; N.H.. 149; Va., 364. 
scab control, relation to spore dis¬ 
charge, Wls., 451, 

scald, effect of cold storage, Iowa, 431. 
seedlings, studies of fruit, 439. 
sour sap. cause, 250. 
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Apple—Continued. 

sprays for codling moth» time for ap¬ 
plying, 362. 
stein>tumor, notes, 654. 
stocks, notes, 240. 
sucker, notes, 761. 
tree anthracnose, control, 548. 
tree tissue, sulphur in, 225. 
trees, comparative sise, Ohio, 747. 
trees, fertilizer experiments, Del., 140. 
trees, own-rooted, Mich., 535. 
twigs, dormant, catalase activity in, 
N.Y.Cornell, 831. 

wood hemicellulose, analysis, 113. 

Apples— 

bearing habits, Mich., 40. 

. blooming periods. Ill., 535. 
breeding experiments, Iowa, 644. 
bush form, 839. 
coated, respiration studies, 41. 
cost of production in western New 
York, 240. 

crab. (Bee Crab apple.) 
culture, N.Dak., 837. 
drought spot, notes, 155. 
effect of nitrogenous fertilisers, Mich., 
40. 

fertilizer experiments, Ind., 836; Iowa, 
439. 

flesh collapse in, 240. 
fruit bod formation, date, 240. 
fruit bud formation, studies, N.H., 
142. 

hardiness studies, Iowa, 439. 
hardy, for northeastern Colorado, 
Colo., 585. 

harvesting and storage, Oreg., 889. 
immature, dropping, Del., 140. 
in storage, changes in, 41. 

Jonathan, changes during ripening, 
Wash.Col., 142. 
nitrogen fertilisers for, 240. 
on the market, diseases of, U.S.D.A., 
766. 

pollioizution experiments, Ohio, 440. 
production, east of Mississippi River, 
U.S.D.A.. 839. 

pruning, Kans., 40; Mo., 536. 
pruning experiments, Ind., 747; N.C., 
837; N.H., 142. 

ripening processes, effect of climate, 
536. 

ruBseting by Bordeaux mixture, con¬ 
trol, 249. 

setting of fruit, factors affecting, 345. 
soil management, Ohio, 440. 
spray injury, 859. 

spray schedules for, N.J., 144; W.Va., 
240. 

spraying and dusting experiments, 
N.Y.State, 41. 

spraying directions for Japanese beetle. 

N.J., 162. 

spraying experiments, 249; Md., 442; 
Ohio, 748. 

spraying, spreader tests in, 369. 
spraying v. dusting, Conn.State, 851; 
N.J., 654. 


Apides—Continued. 

storage experiments, 345. 

Yellow Bellflower, susceptibility to 
cedar rust, 155. 

Yellow Newtown, internal browning, 
Calif., 52. 

yield as affected by parent stock, 240. 
Apricot— 

sour sap, cause, 250. 
stocks, notes, 240. 

Argus tortoise beetle, studies, 58. 
Aropreethia pruniella in Sweden, control, 
653. 

Aristida, North American sfiecles, revision, 
338. 

Arizona— 

Station, notes, 97. 198. 496. 

University, not^s, 97, 198, 496. 
Arkansas— 

Station, notes, 97. 

University, notes, 97. 

Arsenic— 

dusting of cotton, 762. 
resistance of trypanosomes, ISl 
white, insecticidal value, S.*. 
Arsenicals, toxicity, WaBh.Col., loT. 

(Bee aUo Calcium arsenate anil Lead 
arsenate. Ir 
Artichokes— 

Japanese, pectins In tubefcle-'. 7il0. 
Jerusalem, analysis, 313. 

Asoaridia perepioiUum, habitat, 3S.'». 
Ascarlds— 

of man, pig, and chimpanztv, 680. 
studies, 383. 
treatment. Mich., 80. 

Asoaris lumbricoidea — 

cgKS, effect of low temperature and 
dlsinfectaflts, 182. 
life history and habits, 383. 

.4 acochyta — 

goaavpii, notes, 544. 
piai, notes, Del., 3 48. 

Ash constituents of foods, simultaneous 
titration, 711. 

Ash content of beef. Mo., 171. 

Asiatic beetle In Connecticut, Conn.State, 
852. 

Asparagus— 

beetle, control, 55; Md., 454. 
culture, 239; Can., 238; West.Wash., 
96. 

development, effect of depth of plant¬ 
ing 239. 

effect of potassium and sodium, R.I., 
746. 

harvesting and marketing in South 
Carolina, 296. 

Aapergillua (BteriffmatoopatU) niger, notes, 
62. 

Asphalt and related bitumens in 1921,485. 
Aapidflotua pemMoeua. (Bee San Josd 
scale.) 

Association of— 

liand-Grant Colleges, olficers, 800. 
Official Agricultural Chemists, pro¬ 
ceedings, 699. 
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A steroidcanium pustuloMS on mulberry 
trees, 856. 

Atomic weights and Isotypes, 100. 

Atoms, Bohr theory of structure, 007. 
Austrotachardia, new genus, erection, 660. 
Autofumer, description, 659. 

Autographa brassicae. {Bee Cabbage 
looper.) 

Auximones in soil, 600, 723. 

Avitaminosis— 

anatomical changes from, 463. 
fat metabolism in, 369. 
uric acid and allantoln metabolism in, 
463. 

{See aJso Vitamin deficiency.) 

Avocados— 

Guatemalan, early history, Hawaii, 
841. 

propagation, Hawaii, 745. 
time of ripening, Hawaii, 744. 
varieties, Hawaii, 745. 

Acotobacter, sources of carbon for. Tenn., 
323. 

Asoturia, blood, urine, and tissue Juices in. 
582. 

Babeaiella ovia, notes, 383. 

Baby beef. {See Cattle, baby beef.) 
Baetnua — 

a^ortua and Malta fever germ, immu¬ 
nologic identity, 81. 
ahoriua cultures for Immunizing 
against Mediterranean fever, 181. 
{See nlao Barttrium abortum and 
Abortion.) 

acidophilus milk production, 613. 
acidophilus milk, temperature studies, 
60. 

acidophilus therapy, nature of, 164. 
onthraciSj rendering Gram-negative, 81. 
botulinua — 

in canned foods, 168^ 
preparation of antiserum, 180. 
serologic classification, 180. 
spores, germination in animal 
body, ,168. 

toxin absorption through wounds, 
283. 

{See also Cloatridium botuUnum.) 
carotovorua, control, 162. 
carotovorua, notes, Mich., 148. 
ooH contamination of milk, detection, 
579. 

coU, substances formed by, relation to 
yeast growth, 667. 

diphtheriae, rendering Gram-negative, 
81. 

dpaenttfiw In Philippine foods, via- 
bllity, 864. 

enteritidia, notes, 272. 
larvae spores, destruction, 068. 
neurotomae, notes, 868. 
paratpphi alvei, studies, 864. 
paratpphoeua A, cause of food poison¬ 
ing, 169. 

peatia caviae, cause of food infection, 
272, 

radioicola. {Bee Nodule bacteria.) 
aolanaoearum, notes, 847. 


BaaUlua —Continued. 

timothy 218 as source of vitamin B, 
768. 

tuberculoaia — 

human and bovine, ingestion by 
fowls, 782. 

old cultures, loss of acid fastness 
and granular disaggregation, 
284. 

rendering nonacid-fast and Gram- 
negative, 80. 

typhi murium, cause of food Infec¬ 
tion, 272. 

typhoaua in Philippine foods, viability, 
364. 

Bacon hogs, breeds, 175; Can., 375. 
Bacteria— 

acid-fast, as source of vitamin B, 768. 
anaerobic. {See Anaerobes.) 
hydrogen sulphid produced by, 713. 
in milk, soil, etc. {See Milk, Soils, 
etc.) 

internal structure and development, 
519. 

local resistance and immunity to, 478. 
migration through sand, 591. 
penetration through capillary spaces, 
691. 

phylogenetic position, 127. 
resistance to heat, 568. 
sporc-formlng, activity In soils, N.Y. 
State, 15. 

Bacterins, value in swine disease treat¬ 
ment, 180. 

Bacteriology— 

dairy, papers on, 778. 
dairy, review, 678. 
dairy, studies, Ind., 877. 

Bacterium — 
abortum — 

and Bacterium melitenaia, cross¬ 
immunization experiments, 479. 
controlled vaccination experiments 
with, 82. 

from foal of aborting mare, 383. 
infection of udder, relation to cel¬ 
lular count of milk, Mich., 81. 
specificity of, 282. 

{See also Bacillus abortus and 
Abortion.) 

acidi propionici (d), fermentation of 
sugars by, 109. 

acidophilus, inhibition of putrefactive 
anaerobes by, 65. 

(fitri. {See Citrus canker.) 
coH. {See Bacillus ooB.) 
coli communis, notes, Del., 185. 
pummisudans n.sp., description, 156. 
lachTTfmana, control, 152, 156. 
malvacearum, notes, 248. 
melitenaia, {See Micrococcus meliten- 
sis.) 

phaseoli, control, 151. 
pullorum, agglutinins in eggk, 286. 
puUorum carriers, method of determin¬ 
ing, 84. 

radioicola, {Bee Nodules bacteria.) 
sanguinarium, morphology, 883. 
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Bacterium —Continued. 

aanguinarium, notes, 384. 
aolanacearum in Philippines, 246. 
solanaoearum, notes, 853. 
iatiooum, notes, 60. 
tularense^ recovery from ticks, 657. 
tumefaoien$, biology, N.Y.Cornell, 354. 
tumefaciens on nasturtium, 549. 
vaacularum, notes, 763. 

Baking, science of, treatise, 261. 

Bdlllstlte, cultivation of soil with, 387. 
Banana— 

bunchy top, studies, 260. 
fruit and stem rot, studies, 260. 
I’anama disease, studies, 3i5. 
root-borer, control, 855. 
root-borer on plantain in Ceylon, 554 
root-borer, studies, 654, 764. 
wilt resistant strains, P.R., 847. 
Bananas— 

effect of premature inflorescence, 624. 
varieties, Hawaii, 744, 746. 
vitamin B in, 666. 

Bankia gouldi, notes, N.J., 657. 

Banks, cooperative centra], in Ocrnkany, 
296. 

Barberry eradication— 

effect on grain rust losses, 4S. 
notes, N.Dak., 847. 

Baris species and parasites, 761. 

Barley— 

albinism in, 736. 
breeding and selection, Ga., 132. 
breeding experiments, 530; Wls., 434. 
culture experiments, 36, 
diseases aud pests, 47. 
effect of aeration and renewal of solu¬ 
tions, N.J., 630. 
effect of soil and season, 36. 
clectroculture experiments, 232. 
fertilizer experiments, Wis., 421. 
fungus diseases, 48. 
genetic factors, interrelations. 633. 
growth in artificial light, 25. 
hulls, digestibility as affected by so¬ 
dium hydroxid, 372. 
malting values, 36. 
percentage returns, Ind., 830. 
rate-of-manuring experiments, Minn., 
120 . 

seeding experiments, Mich., 133; 

Minn., 133, 636; Nebr., 831. 
smut control, Minn., 150. 
sprouted v. unsprouted, for pigs, 
N.Dak., 872. 

supplements for hogs, 76. 

V. corn for pigs. Can., 376. 
varieties, Qa., 132; Idaho, 830; Mich., 
133; Oreg., 739; Wa8h.Col., 136, 
838. 

varieties in Norway, 138. 
variety tests, 530; Minn., 138, 134, 
636; N.Dak., 833; N.Mex., 433. 
yields, I7.S.D.A., 185. 

Bam for air curing tobacco, design, 389. 
Barns, ventilation, principles, U.S.D.A., 
690. 


Base balance, use of term, 63. 
Baaisporium gallarum on tomato, 60. 
Bathppleotea ourculionia, parasite of alfalfa 
weevil, U.S.D.A., 468. 

Baudouin test, notes, 411. 

Bay tree scale, parasite of, 762. 

Bayer 206— 

for mal de caderas, 382. 
for surra in horses, 686. 

Beal, W. J., editorial, 101. 

Bean— 

anthracnose, control, 542. 
aphid, control, Md., 464. « 

beetle, Mexican— 

in Kentucky, Ky., 363. 
in Ohio, Ohio, 266. 
in the Bast, U.S.D.A., 654. 
in Virginia, 157. 
studies, N.C., 854. 
diseases, control, 161. 
dry spot, studies, 247. 
mosaic, anatomical structure of leaves, 
543. 

mosaic, diagnosis, Mich., 148. 
weevil infestation, prevention, N.J., 
658. 

weevils, effect of cold storage, 68. 

Be.ins— 

ndzuki, genefic behavior of factors in, 
228. 

breeding experiments, Mich., 188; 
P.n., 833. 

culture in Montana, Mont., 630. 
fermenting, Cloatridium hotulinum in, 
271. 

grewtb in artificial light, 25. 
monograph, 535. 

production in Michigan, Mich., 486. 
robust, papcr,^ on, Mich., 96. 
selection experiments. Can., 238. 
varieties, P.R., 837. 
variety tests, Minn., 134. 

(Bee alao Mungo and Velvet beans.) 
Beccari system of organic waste disposal, 
423. 

Bedbugs— 

cyanid for, Mont., 369. 
transmission of Herpetomanaa dono- 
vani by, 253. 

Bee— 

hives, queenless, Iowa, 452. 
moth larvae immunity, rOle of anti* 
bodies in, 161. 

Beef-— 

dressed, market classes and grades, 
U.S.D.A., 869. 

extract, effect on bacterial eonnt of 
milk, 779. 

fat deterioration, 201. 
fresh, for pellagra prevention^ 270. 
ground, bacteriological examination, 
262. 

Industry in South Africa, 670. 
nitrogen, ash, and phosphorus distri¬ 
bution in, factors affecting. Mo.» 
170. 

scrap, feeding value, Mo., 776. 

(Bee atav Cattle, beef.) 
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Beekeeping— 

buslnes* management and profits, 603. 

in Canada, Can., 250, 556. 

in Colorado, 364. 

in North Dakota, N.Dak., 856. 

notes, Wl8„ 458. 

summary of Information, 764. 

treatise, 655. 

Bees— 

differentiation of sex in, 60. 
diseases in Montana, Mont., 259. 
European, life history and habits, GO. 
fouJbrood. {See Poulbrood.) 
larvae, growth and feeding, U.S.D.A., 
69. 

value in fruit production, 260. 

{See alto Honey.) 

Beet— 

curly leaf, transmission experiments, 
256. 

pulp, wet, with alfalfa, feeding value, 
Wyo., 172. 

tops, feeding value, U.S.D.A., 171. 
webworm, Hawaiian, notes, V.I., 86G. 
Beetle— 

Argus tortoise, studies, 68. 

Asiatic, in Connecticut, 3C.3. 

Beetles, powder-post— « 

effect of high temperature, 68. 
infestation of hickory billets by, N..T., 
658. 

Beets— 

culture experiments, 30. 

Hold or fodder. (8co Mangels.) 
sugar. {See Sugar beets.) 
thinning, Can., 238, 239. 

Belting, leather, methods of testing, 8.”^. 
Bemhew primaaestatc, notes, U.S.D.A., 857. 
Bephrata cubentiti, not^s, 252. 

Beriberi— 

in India, rAle of rice in, SCO. 
laryngeal symptoms in, 371. 
metabolic mechanism In, 71. 

Berries. {Sec Fruits, small, and Rasp¬ 
berries, Strawberries, etc.) 

Beverages— 

analysis, 12. 

contamination with sine, IG.'l. 
Bibliography of— 

annplasmosis, 382. 

Anthomyidae, 763. 

Aacaria lumhricoidet eggs, cfToet of 
low temperature, 183. 
bacteria, 478. 
birds of Alabama, 560. 
blood of insects, 54. 
b<itryomyco8is in man and nniiiuO'. 
382. 

bulls, fertility and sterility In, 1S2. 
camphor thrlps, 455. 
coffee-leaf miner, 553. 
cottonseed toxicity, relation to gossy- 
pol In, 880. 

Cyclopeans, mammalian, cause, 29. 
esgs* phosphoric acid in, 713. 
foot-and-mouth disease, 480. 


Bibliogrraphy of—Continued. 

furfural determination, 315. 
heredity and eugenics, 227. 
insects, intracellular symbionts of, 660. 
insulin, 559. 
lignin chemistry, 501. 

Malta fever, 284. 
metabolism, basal, 556. 
meteorological literature, 719. 
peach borer control, N.J., 467. 
plants with insecticidal properties, 
U.S.D.A., 168. 

potash from blast furnaces, U.S.D.A., 

122 . 

sex determination, 430. 
silicate rocks for polassic fertlllxa- 
tion, 327. 

soil microbiology, 812. 

soil reaction, 116. 

soils of Italy, 116. 

trypanosome drug resistance, 182. 

Tsetse in Africa, 67. 

vertebintes,* 656. 

vitamin A, 565. 

wheat smut, stinking, U.S.D.A., 861. 
white scours in calves, 681. 
Bicarljonates formation in soil, value, 216. 
Bichlorid of mercury. {See Corrosive sub¬ 
limate.) 

Biogine, fertilizing and disinfecting value, 

221 . 

Biological methods, handbook, 801, 802, 
803.. 

Biology, experimental— 

at Moscow Institute, 624. 
monograph;^, 223. 

Biomathematics, treatise, 524. 

Bios— 

multiple nature, 667. 

I and II, natural distribution, 562. 
Wildlers’, studies, 661. 

Biotite as source of potash, 22. 

Bipolarit tuitepticut in hogs with cholera,. 
N.Dak., 881. 

Birch leaf skeletonizer, notes, Conn.8tate,. 
862. 

Birds ~ 

attacking freshly shorn sheep, 560. 
banding, instructions for, U.S.D,A.» 
452. 

British, handbook, 64. 
cause of twinning and abnormal de¬ 
velopment, 829^ 
insect control by,* 667. 
of Alabama, 649. 
of Australia, treatise, 64. 
of California, treatise, 252. 
of Europe and North Africa, treatise,. 
550. 

of prey, diurnal, synopsis, treatise,. 
667. 

of prey, list, 660. 

song, of Europe, handbook, 667. 

treatise, 462, 549. 

vitamin B requirements, 878* 

Black medic, culture experiments, 86. 
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Blackberries— 

culture. U.S.D.A., 748. 
pruning, Kans., 40^ 

Blackleg serum, preclpltins. agglutinins. 

and complement-fixing bodies In. 181. 
Blast furnaces, potash from. U.S.D.A., 122. 
Blatta orientalUt, biology. 561. 

BU88U8 leuoopterus. (See Chinch bugs.) 
Blister canker, control. Iowa. 452. 

Blood— 

amino acid content. 657. 
as affected by insulin injection, 466. 
dried. (See Dried blood.) 
of children, amino acid nitrogen in, 
266. 

of insects, studies, 54. 
of rats, effect of fasting and lack of 
vitamin B, 70. 

platelet count, effect of vitamin A de¬ 
ficiency, 768. 

platelets, formation, effect of light. 
865. 

pressure under deficient diets, 667. 
samples from carriers of white diar¬ 
rhea. collecting, N.J.. 586. 
sugar concentration during insulin ac¬ 
tion, 271. 

sugar determination, 607. 
sugar, effect of different substances, 
365. 

sugar, effect of insulin. 502. 
sugar, nature of, 166. 

Body— 

build and its inheritance. 30. 
parts, genetic Independence in size. 
736. 

Bog plants, subterranean organs, 127. 

Bogs In New Jersey, minimum temperature 
equation. U.S.D.A., 617. 

Boilers, furnaces, and boiler accessories, 
188. 

Boll weevil— 

control, 269, 458, 662; Ga.. 162; Tex., 
764. 

control, tests of methods. 662. 
dusting with Root Saddle Gun, La., 
858. 

habits and control, 258. 

In Virginia, 167. 

life history and control, 554; Oa., 59. 
life history notes, N.C., 854. 
losses, estimating, 856. 

Bollworm— 

in Egypt, loss in cotton from, 158. 

notes, Ohio, 453. 

on tomato, 768. 

pink, control, 762. 

pink, entry from Mexico, 457. 

pink, in Egypt, statistics, 601. 

pink, loss from, 762. 

pink, notes, 856. 

Boll worms in green bolls, 762. 

Bombyllidae of India, catalogue. 54. 

Bone— 

chewing by cattle, Mont., 874, 
ground, analyses, N.J., 222. 


Bones— 

as affected by diet, 265. 
green, for laying bens, Can., 276. 
Books on— 

Acclpitres, synopsis, 667. 
agricultural commerce, 299. 
agricultural credit, 689. 
agricultural economics, 196. 
agricultural machinery, 389. 
agricultural resources and living con¬ 
ditions in Texas, 297. 
agriculture, 337, 598, 693. • 

alcohol. Industrial, 210. 
amphibians and reptiles, North Ameri¬ 
can, 452. 

animals, domestic, pathology and ther¬ 
apy, 678. 
baking, 261. 
beans, 535. 

y- biomathematics, 524. 

/ birds, 462, 549. 
birds, British, 54. 
birds of Australia, 54. 
birds of California, 252. 
birds of Europe and North Africa, 
550. 

birds, song, of Europe, 657. 
botany, 693.« 

building costs, estimating, 389. 

carpentry and contracting, 482. 

cattle, dairy, 677. 

cereals, culture, 34. 

chemical technical analysis, 503. 

chemistry, 501, 709. 

children, 494. 

colloid chemistry, 407. 

concrete, 888. 

concrete, impervious, 587. 

concrete struclures, 187. 

cotton and the cotton market, 192. 

cotton futures. 892. 

country planning, 690. 

cytology, 631. 

dairying, .380. 

diabetes, 770. 

dogs, 384. 

drugs, 280, 281. 

economic resources of the Pacific 
Northwest, 688. 
economics, 598. 
engineering, 885, 482. 
engineering construction materials, 
888 . 

entomology, medical and veterinary, 
356. 

farm management, 488. 

farmers, laws for, 297. 

farmer's raw materials, 510. 

farming, 291. 

fertilizers, 120, 216. 

flower gardens, N.J., 647. 

flowers, culture, 242, 846. 

fluids, mechanical properties, 885. 

food supply, 291. 

food terms, 60. 

forest Insects, 268. 
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Books on—Continued, 
forestry, 842. 
fowls of the world, 675. 
fungus diseases In Great Britain, 245, 
gardening, 539. 
gardening In California, 145. 
gardens, planning, 243. 
genetics, 28. 

geography, economic, 299. 
grassland, fertilizing, 215. 
heredity and eugenics, 227. 
horses, 176. 

horses, age determination, 482. 
hydrogen-ion concentration, 504. 
incubation, 276. 
insects in Great Britain, 245. 
irrigation engineering. 885. 
land economics, 598. 
land reform In Czechoslovakia, 392. 
landscape gardening, 243. 
lawns, links, and sportsflelds. 233. 
livestock feeding, 569. 
livestock, types and market classes, 
274. 

marketing, cooperative, 296. 
meat, food value, 860. 
meat packing industry, 170. 
medicines. 280. ^ 

metabolism, basal, 163. 
microscopy, analytical, 611. 
nitrogen, 422. 
nitrogen industry, 327. 
nucleins, chemistry and physiology. 
407. 

nutrition, 764, 860. 
oak trees, 299. 

paints, pigments, and varnishes. 210. 
pharmacology, 365. 
pharmacology and* therapeutics, 280, 
physiology, nutritional, 163. 
pine, loblolly, in Maryland, 43. 
plant alkaloids, 8. 
plant breeding, 137, 520. 
plant diseases and pests, 45. 
plant movements, 222. 
plant parasitic diseases, 46. 
plant physiology, 23. 
plant protection, 245. 
plants, injury, recovery, and death. 
223. 

plants, ornamental, 539. 
poultry diseases, 482. 
poultry production, 176, 677. 
poultry products, marketing, 95. 
proteins, vegetable, 501. 

4*oads, maintenance and reconstruction, 
387. 

XOBe», culture, 346. 
rubber, chemistry of, 210. 
rubber industry, 614. 
gural church survey, town and coun¬ 
try series, 94. 
rural economics, 290. 
rural economics and bookkeeping, 89. 
sands and crushed rocks, 886. 

.sheep diseases, 681. 
soil management, 116, 493. 
jsolls, 610. 


Books on—Continued, 
soils and crops, 598. 
solubility, 503. 
squabs, 177. 

sugar in relation to tariff, 690. 
textile fibers, 387. 
trees, 842. 

trees, identification, 146. 
varnishes, 716. 
vertebrates, 656. 
veterinary medicine, 678. 
waste materials, uses, 318. 
water bacteriology, 889. 
weather forecasting, 14. 
wheat production, 641. 
wood, 246. 

zoological dissections, 667. 
zoology, medical, 179. 
zoology, invertebrate, 452. 

Booponns inton»U8, new myiasis-producing 
fly, 383. 

Borax, residual effect on potatoes and eotn, 
N.J., 625. 

Bordeaux mixture— 

physiological effects, 586. 
toxicity studies, N.H., 47. 

V. lime-sulphur, Ohio, 748. 

V. lime-sulphur for brown rot, 548. 

V. Pyrox for potatoes, Minn., 184. 
Borers— 

I marine, In Barnegat Bay, N.J., 657. 

I softwood, affecting fire-kllled lumber, 
554. 

wood, damaging timber in Austr&llft, 
554. 

Boric acid determination In foods, 112. 
Borna disease, studies, 285, 384, 

Botany, textbook, 693. 

Botryodiplodia sp., notes, 46. 

Botryodiplodia theohromae, notes, 45, 46. 
Botryomycosls in man and animala, 382. . 
HotryoBphaeria rihi8 on horse-chestnut and 
rose, 757. 

Botrytis, notes, 353. 

Butulinus antitoxic serum, production, 283. 
Botulism outbreaks, 560. 

Box leaf-miner, notes, Conn.State, 852. 
Boys’ club work, 1922, U.8.D.A., 796. 
Brachyrhinus ovatus, popular account, 554. 
Bracon spp., notes, 761. 

Brazil nuts, decay, 156. 

Bread— 

dough, changes during fermentation, 
459. 

German war, vitamin B in, 868. 
making, colloidal phenomena in, 318. 
making suggestions, 261. 
making with sweet potato flour, 364. 
nutritionally balanced, formula, 860. 
rOle In nutrition, 458. 
white, vitamin B in, 567. 
yeast v. baking-powder, nutritive 
value, 61. 

(See also Flour.) 

Bread - and - milk proteins, maintenance 
values, 365. 

Breadfruit, propagation, Hawaii, 745. 
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Breeding. (See Heredity and Plant and 
Animal breeding.) 

Brevicoryne hrasaicae. (See Cabbage 
aphid.) 

Brewery waste, feeding experiments, 676. 
Brisket disease, form of, 160. 
Bronchopneumonia, contagpious, etiology 
and pathology, 786. 

Broomcorn, selection in, 32. 

Brown-tail moth— 
control, 262. 
parasites of, 162. 

Brucella meUtenaia, studies, 283. 

Bruchus, egg production in, 363. 

Bruohua ottectua. (See Bean weevil.) 
Bruchus, responses to environment, 257. 
Brusone in Japanese medlar, 542. 
Bucculatricp — 

canadenaiaella, notes. Conn.State, 852. 
pomifoUellaj studies, 661. 

Buckwheat— 

effect of aeration and renewal of solu¬ 
tions, N.J., 630. 
growth in artificial light, 26. 

Bud variation in Codiaeum variepatum, 
632. 

Bufo agua, notes, P.R., 855. 

Building— 

costs, estimating, treatise, 389. 
materials, dry rot in. La., 452. 

Bulls, fertility and sterility In, 182. 

(See alao Sires.) 

Bumblebees, North American, nfsllng hab¬ 
its, 764. 

Bunt. (See Wheat smut, stinking.) 

Bureau of Animal Industry, history, 602, 
694. 

Burgundy mixture— 

for wheat stinking smut, 247. 
toxicity studies, N.H., 47. 

Burl palm fibers, character and value, 531. 

• Business economics, 189. 

Butter— 

adulteration, studies, 317. 
fat. (See Milk fat.) 
flavor, effect of sweet clover on, 278. 
for pellagra prevention, 270. 
making, bacteriological background, 
Mich., 79. 

making experiments, 278. 
manufacture, lactic fermentation in, 
681. 

proteolytic action of organisms In, 
Ind., 877. 

quality, effect of starters, 278. 
sale and advertising, 179. 
starter for, 678. 

vitamin A in, effect of cbpper, 569. 
Butterflies, swarms of, notes, Conn.Stnte, 
862. 

Buttermilk— 

commercial, starter for, 678. 
condensed and powdered, for calves, 
778. 

fat determination in, III., 817. 
feeder for chicks, Ohio, 277. 
feeding value, Iowa, 471; Mass., 173. 
for pellagra prevention, 270. ! 


Buttermilk—Continued, 
pasteurization, 278. 
pink, cause, Bflch., 178. 
tests, Roese-Qottlieb v. Babcock, 207. 
Cabbage— 

and lettuce resistance to low temper¬ 
ature, varietal differences, 733. 
aphid, false, control, Pa., 254. 
aphid, soap spray for, N.C., 864. 
breeding experiments, Del., 140. 
butterfly, parasites of, 566. 
canned, vitamin C in, 462. 
diseases, control, 151. 
effect of preceding crop, R.I., 746. 
fermenting, Oloatridium botuHnum in, 
271. 

fertilizer experiments, N.Mex., 440. 
Hawaiian, mineral constituents, Ha¬ 
waii, 765. 

irrigation experiments, N.Mex., 483. 
leaves, dehydration, relation to hardi¬ 
ness, 126. 

liming experiments, 143. 
looper, notes, Ohio, 463. 
maggot, control, 252 ; N.J., 661; N.Y, 
State, 868. 

maggot control, effect on seed-bed dis¬ 
eases, 161. , 

marketing, U.S.D.A., 802. 
seed treatment, U.S.D.A., 662. 
selection experiments, Can., 230. 
varieties, U.I., 740. 
varieties, description, 343. 
yellows, effect of temperature, Wls., ^ 
446. 

Cacarh— 

black pod, control, 246. 
budded, yield, 241. 
mealy pod diseitse, 246, 251. 
of British Empire, 896. 

Cacvecia — 

argyroaplla. (See Fruit-tree leaf- 
roller. ) 

roaana in Canada,, 169. 

Cactus, prickly pear— 

Id Australia, 641. 

Insect control, 759. 

Caenurgia ercohtea as alfalfa pest in Kan¬ 
sas, 362. 

Cakes, texture, factors affecting. Mo., 765. 
OalapMe betulaecolena, notes, Conn.State, 
862. 

Calcium— 

adsorption, relation to soil reaction, 
616. 

arsenate, basic, preparation, 610. 
assimilation in pigs, effect of oil, 874. 
availability, effect of curing methods 
of hay, Wls., 476. 
balance of horses, 775. 
behavior in milk, 816. 
carbonate— 

effect on microbiological activities 
in soil, 16. 

in soil, decomposition, Tenn., 820. 
loss in drainage water, 420. 
solutions, limits of H-ion concen¬ 
tration, 110. 
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Caldiim—ContintieiL 

chlorld. effect on lotting of concrete, 

86 . 

cblorid in manufacture of cbeeee, use, 
780. 

concentrations In blood serum, effect 
of fasting, 567. 

cyanamld decomposition, effect of oils, 
817. 

cyanamld, toxic action, 818. 
cyan id— 

as greeubouse fumigant, 867. 
comp 08 itlon.and manufacture, 158. 
dusting experiments with, Md., 
454. 

for cblncb bug control, 359; Til., 
465. 

for control of fleas, 857. 
for control of new aphid on orange, 
060. 

for control of prairie dogs, 357. 
glycerophosphate, respiratory exchange 
after ingestion, 465. 
bexose phosphate, respiratory exchange 
after ingestion, 465. 
hydroxld effect on retention of sul¬ 
phates by soils, 321. 
in human milk, relation to rickets, 867. 
In soil, relation tea pH value, 514. 
losses from soils, Tenn., 820. 
metabolism from human and cow’s 
milk, 664. 

metabolism in laying hens, Ky., 176. 
metabolism in man, 561. 
of soil, relation to acidity and returns 
from liming, 614. 

oxid effect ou calcium aud magnesium 
in soil, 320. 

oxid, effect on microbiological activi¬ 
ties in soil, 16. • 

relation to growth and composition, 
with varying vitamin intake, 69. 
requirements of plants and animals, 
274. 

retention in growing rats, 806. 
sulphate. {See Qypsum.) 

Calf seours, West.Wash,, 897. 

California— 

Station, notes, 97, 198, 898, 695. 
University, notes, 97, 198, 605. 
€falocoHa bipunotatue, carrier of leaf roll, 
352. 

Oaloptenus italicue in France, 762. 
Calorimetry— 

animal, studies, 266, 558. 
clinical, 465, 556. 

indirect, application to ruminants, 871. 
Caloeoma syoophanta, notes, N.C., 854. 
Calves— 

buttermilk for, 778. 
feed requirements, Minn., 677. 
feeding experiments, Ind., 875; S.Dak., 
468. 

legumes for, Ohio, 476. 
minimum protein requirements. Mo.. 
777, 

raising, lowa^ 677; Wis., 475. 
self-feeder for, 878. 


Calves—Continned. 

susceptibility to rinderpest, 285. 
wintering, Wyo., 172. 

Camphor tbrlps, life history and habits, 
U.S.D.A., 454. 

Canals— 

irrigation. (See Irrigation.) 
seepage losses in, measurement, 386. 
Canaries, inheritance of white color In, 429. 
Candy manufacture, relation to chemistry, 
808. 

Cane— 

fruit antbraenqse, control, Wis., 655. 
improving by bud selection, 32. 
insects, control in Queensland, 659. 
(See aUo Sugar cane.) 

Cankerworm, fall, outbreaks in forests, 
N.C., 854. 

Canna, edible, characteristics, Hawaii, 884. 
Canna, edible, experiments, Hawaii, 740. 
Canned— 

corn, black discoloration in, 508. 
corn, spoilage, relation to processing, 
818. 

foods, bacteriological and toxicological 
studies, 168. 

foods, hydrogen sulphid in, 713. 
foods, relation to health, 765. 
foods, tin determination in, 718. 
fruit, corrosion In, nature, 766. 
fruit, examination, 261. 
meat, BaoiVue hotulinue in, 766. 
peas, spoilage, relation to processing, 
318. 

Canning— 

home, time-tables for, U.8.D.A., 508. 
principles, Calif., 808. 

Cantaloups. (See Muskmelons.) 

Carabao. (See Water buffalo.) 
Carbohydrate defleient diets, nutrition and 
growth on, 557. 

Carbohydrates— 

as source of energy, efficiency, 263. 
calories furnished by, and respiratory 
quotient, 268. 
determination, 801. 
digestibility, U.S.D.A., 60. 
effect on blood phosphate, 866. 
effect on blood sugar, 865. 
in corn and sorghum leaves, dally 
variation, 626. 

in plants, effect of length of day, 125. 
metabolism, inorganic substances In, 
863. 

metabolism, nature of centred, 559, 
metabolism of, 55F. 

relation to vitamin requirements, 70. 
Carbon— 

activation, 811. 

bisulphid treatment of soli, efleet, 17. 

determination, 012. 

dloxid— 

binding capacity of plasma, ef¬ 
fect of Insulin, 502. 
consumption, apparatus for re¬ 
cording, 806. 

content of air over manured soil, 
724. 
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Carbon—Continued, 
dioxid—continued. 

determination, 111. 
effect on tropic reactions of sun¬ 
flower stems, 332. 
evolution, 416. 
fertilising value, 519. 

In soil air, 814. 

of greenhouse air, Increasing. 239. 
production In soil, 218. 
solutions, limits of H-lon concen¬ 
tration, 110. 

sources for Azotobacter, Tenn., 323. 
tetrachlorld poisoning, 281. 

Carbonic acid in soil, determination, 805. 
Carbons— 

decolorizing action, testing, 804. 
vegetable, removal of microorganisms 
from Juices and sirup. La., 808. 
Carboxyl, estimating, 316. 

Carburetor characteristics, Ideal and com¬ 
mercial, 80. 

Carnations, breeding, N.J., 647. 

Carotlnoids and related pigments, 27. 
Carpentry and contracting, treatise, 482. 
Carpocapaa pomonella. {See Codling 
moth.) 

Carrot storage rot, description, 151. 

Carrots— 

effect ot preceding crop, R.I., 746. 
thinning. Can., 239. 
varieties. West.Wash., 397. 
variety tests, Minn., 133; N.Dak., 833. 
Casein—- 

and caseinogen, identity of proteins, 
506. 

spreader in sprays, value, 369. 
Caseinogen, estimating tryptophan content, 
604. 

Cashew nut seedlings, wilt affecting, 46. 
Cassava, botanical study, 531. 

Cassavas, variety tests, Hawaii, 740. 
Castor bean— 

seed, oil content, 531. 
wilt in Philippines, 246. 

Catalase— 

activity in dormant apple twigs, N.Y. 
Cornell, 331, 

activity in Xanthlum, 24. 

Caterpillars, forest tent, outbreak in Can¬ 
ada, 761. 

Cattle- 

baby beef, fattening experiments, Okla., 
671. 

baby beef, feeding experiments, Nebr., 
869. 

baby beef, minerals for, Ohio, 468. 
beef, effect of age upon gain, Nebr., 
868 . 

beef, effect of winter rations on sum¬ 
mer gains, Kans., 74. 
beef, fattening. Mo., 771. 

Beef, Feeders* Conference, notes, 199. 
beef, feeding experiments, N.Dak., 869. 
beef, production In Missouri, Mo., 794. 
beef, wintering, Ohio, 468. 

Brahman, double ears In, 526. 


Cattle—Continued. 

Brahman, twinning in, 430. 
breeding, Baltic, history, 670. 
breeding experiments. Can,, 677. 
cost of fattening, Ind., 891. 
dairy, birth weight and gestation, 
876. 

dairy, feeding 678. 
dairy, feeding experiments, 676. 
dairy, management and breeding, 
treatise, 577. 

dairy, weight, Nebr., 877. 

(See alao Cows.) • 

disease from damaged sweet clover, 
883. 

diseases of reproductive organs, post¬ 
mortem findings, Mich., 182. 
diseases, special report, U.S.D.A., 84. 

(See alao apeoiftc diaeaaea.) 
effect of wintering on pasture gains, 
Kans., 275; U.S.D.A., 772. 
feeding experiments, Ind., 875 ; Kans,, 

274. 

feeding experiments in Rhodesia, 75. 
(See alao Cattle, beef, Calves, 
(’ows, and Steers.) 

grass fed, finishing on grain, Kaius., 

275. 

Kuhllinder ant Spotted Bast Friesian 
crosses, 100. 

nutritional diseases, 781. ^ 
plague. {See Rinderpest.) 
twisoning. (Sec Livestock poisoning, 
Plants poisonous and apecidc plants.) 
purebred, breeding efficiency in, 781. 
Shorthorns, Duchess family of, 525. 
Shorthorns, In Missouri, history, 670. 
tick control In New South Wales, 681. 
tick In North Auckland district, 681. 
(See alao 5t1ck.) 

tnlierculln-reacting though nontubercu- 
lous, 685. 

working and dairy, feeding in Mauri¬ 
tius, 572. 

(See alao Calves, Cows, Heifers, and 
Steers.) 

(?ats, ^lerasites of, 184. 

Cauliflower— 

diseases on Long Island, N.Y.State, 
162. 

fertilizer experiments, Ind., 837. 
(Cecidomtfia) .Mayetiola deatructor. (See 
Hessian fly.) 

Cedar, southern white, natural regenera¬ 
tion, 541. 

Oelerio lineata lineata, notes, 56. 

Celery— 

hlackheart, control, 166. 
blanching experlmenta. Can., 239. 
blight control. N.J.. 662. 
crown rot, description, Ohio, 840. 
disease resistant strain, Mich., 148 
early blight, control, 166. 
early blight, studies, Mich., 449. 
fertiliser experiments, N.J., 642. 
late blight, control, 542. 
mosaic, N.J., 652, 
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Celery—Continued. 

pink root, control, 156. 
premature aeedlng, 143. 
root, pectins in, 709. 

ecu'- 

sap, cblorld behavior in, 732. 
sap composition, relation to absorption 
of ions, 731. 

sap, pH value as affected by length ‘of 
day, 125. 

wall composition at apical mcrlstem, 
330. 

(Bee also Plant cells.) 

Cellular enzyms, behavior, 662. 

Cellulose— 

bacterial decomposition, studies, 418. 
decomposition as Index of soil fertil¬ 
ity, 416. 

decomposition In soils, 415. 
determination In feed, effect of fine¬ 
ness of grinding, 317. 
in wood, determination, 114. 
pentosans in, determination, 715. 
white spruce, partial hydrolysis, 9. 
Celluloses, cotton and wood, 8. 

Cephaleia eignata, parasites of, 55. 
Crphaloeporium — • 

acremonium, notes, 151. 
bertholtetianum n.sp.^ notes, 156. 
eacohaH on seed corn, 850. 

Cephus clnctU8. (Bee Sawfly, western 
wheat-stem.) 

Ccratitis eapitata. (See Fruit fly, Medl 
terranean.) 

VeratophpgtjKleuon n.g. and n.spp., descrlp 
tion, 662. 

Crrcoepora — 

apUj control, 156. 
apii, studies, Mich., 440. 
coffticola, notes, 46. • 
goBsypina, notes, 248. 

Cereal— 

foods, vitamin B content, 266. 
mixtures, comparison, Minn., 133. 
nematode disease, studies, 848. 

Cereals— 

baking quality, effect of fertilizers, 530. 
breeding experiments, methods, 33. 
culture, treatise, 84, 
disease resistance in, studies, Wls.. 
446. 

fertilizer experiments, Ohio, 422. 
lethal factors in, 128. 
production in France, 692. 
rotation experiments, Ohio, 484. 

(Bee alto Grain and epeoijlo graint,} 
Chaetodaout spp., studies, 763. 

Chalois — 

femorata, parasite of cabbage butter* 
fly, 555. 

itioerfa^ notes, 856. 

Chore rohhinaH, effect on mosquito larvae, 
256. 

Charcoal, recovering adsorbed substances 
from, 502. 

Cbars, vegetable and bone, comparative ash 
adsorption, 109. 


Cbaulmoogra and related oils, 313. 

Cheese— 

Cheddar, effect of sweet clover feed, 
277. 

Cheddar, making in Georgia, 380. 
effect of fat content of milk, 277. 
Emmental, manufacture and handling, 
877. 

fumigated, hydrocyanic acid retained 
by, 759. 

making, Swiss, test for acidity, 317. 
making, use of calcium cblorld in, 780. 
manufacture, legal requirements, 581. 
ripening rate, effect of Btreptocoewt 
lactit, 179. 

Roquefort, manufacture from goaPs 
milk, 96. 

sale and advertising, 170. 
sour milk, production, 780. 
starter for, 678. 

Stinker Swiss, cause, Wls., 477. 
Chelymorpha cataidea. (See Argus tor¬ 
toise-beetle.) 

Chemical— 

analysis with membrane filters, 503. 
elements in agriculture, rotation, 
Mich., 96. 

technical analysis, treatise, 503. 
Chemistry— 

analytical methods, 801, 803. 
analytical, review, 710, 
dispersold, relation to soil science, 
399. 

relation to candy manufacture, 808. 
treatise, 709. 
yearbook, 1924, 501. 

Cherries— 

fruit bud formation date, 240. 
I>olllnatlon experiments, N.Y.State, 40. 
pollination studies, 42. 
pruning, Kaus., 40. 

spray schedules for, N.J., 144; W.Va., 
240. 

spraying directions for Japanese beetle, 
N.J., 162. 

sweet, fruit setting. West.Wasb., 96. 
varieties, synonymy, 42. 

Cherry— 

bacterial disease, notes, Colo., 654. 
brown rot, control, U.S.D.A., 156. 
brown rot, studies, U.S.D.A., 767. 
fruit fly. paper on, 55. 
leaf spot, control, N.J., 664. 
leaf spot control, relation to spore dis¬ 
charge, Wls., 461, 
stocks, notes, 240. 

Chestnut— 

black canker, outline, 756. 
blight, spread, in Appalachians, 52. 
wood in tanning industry, 848. 
Chick- 

feeding experiments, Can., 276. 
four-legged, description, 176. 

Chicken— 

blood, antisbeep amboceptor and com¬ 
plement in, 679. 
diseases, cause, Micb., 84. 
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Chicken.—Continued. 

lice and mites, control, Ohio, 859. 
mites, control, tJ.S.D.A., 60. 
pox, control, 179. 
pox, vaccine tests, Mich., 180. 
pox, vaccines for, Del., 186. 

Chickens— 

collyriclum as parasites of, 385. 
feeding experiments, 77. 
vitamin requirements, 2C8. 

(Bee also Chicks, Fowls, Hens, and 
Poultry.) 

Chicks-- 

artificial brooding, directions, 77. 
artificially brooded, management, Calif., 
77. 

baby, diseases, N.J., 185. 

' brooding and feeding, Utah, 473. 
care and management, N.J., 777. 
effect of vitamins, 676. 
feeding, N.Mex., 471. 
from pullets and from hens. Can., 275. 
growth affected by ration of hens, 
Wis., 472. 

leg weakness In, 673. 
pedlgreeing method, 777. 
prevention of losses, N.J., 277. 
raised In confinement, Conn.Storrs, 
378; Ohio, 277. 

rations for starting, Iowa, 4fl. 
vitamin requirements, 473; Ind., 874. 
Child- 

health program, 599. 
labor on truck farms, 690. 

Children— 

blindness and other diseases due to 
deficient nutrition, 267. 
energy metabolism, effect of small 
breakfast, 556. 

feeding. (Bee Infants, feeding.) 
malnourished, value of whole v. sweet¬ 
ened milk for, 67. 
nature and needs, treatise, 494. 
nutrition Index, weight - height • age 
tables, 668. 

undernourished, fresh air camp for, 
164. 

(Bee also Boys, Girls, and Infants.) 
Children's diseases, progress in, 459. 
OMloeia morio, notes, 55. 

Chimneys for heating boilers, design, 89. 
Chinch bug— 

control, lU., 455; Mo., 759. 

In Missouri, dbntrol, 359. 
notes, Ind., 853. 

Chinese bush cherry, account, 443. 
Chlronomid, larva of, 551. 

Cblorella, protein synthesis In, 27. 
Ohhridea obeoleta^ notes, 55. 

Chlorids behavic^ in cell sap. 782. 

Chlorin— 

behavior in mUk, 816. 
gas as insecticide, 358. 

In milk, determination, 714. 

Chlorosis studies, 46; N.Mex., 445. 

Cholera vibrio in PfalliiH^ne foods, viabil¬ 
ity, 864. 


Cholesterol content of human milk, 556. 
CholUB icmttH n.8p., notes, 59. 

ChomeUa oeiaMoa, bacterial nodnles of, 
225. 

Chromolipoids, development, 27. 
Chromosome— 

complexes in somatic cells of fowls, 
826. 

numbers in different species, 833. 
Chromosomes— 

behavior during spermatogenesis, 228. 
behavior in Acer pUrtanoides, 734. 
morphological studies, 525. * 
of domestic fowls, 228. 
Chryeanthemum spp., with insecticidal 
properties, U.S.D.A., 158. 

Cicadellidae, ovipositors of, 551. 

Cigarette beetle— 

control, P.B., 855. 
notes, 55. 

Oitnem leciularius. (Bae Bedbugs.) 
Cirrospilus flmvioinotus, notes, 661. 

Citrus— 

canker, control in Japan, 855. 
canker eradication in Florida, 155, 
166. 

canker eradication in South Africa, 
251. 

canker, notels, 155. 

cuttings, solar propagating frame for, 
U.8.D.A., 688^ 
fruit coloring, 3*32. 

fruit products, vitamin A and B in, 
660. 

fruits, cooperative marketing agency, 
U.S.D.A., 596. 
fruits, culture, 145. 
fruits, new aphid attacking, 660. 
fruits, storage experiments, 241. 

(Bee also Lemons, Oranges, etc.) 
grove, planting In Arlsona, Arls., 538. 
industry, orchard practices in, Calif., 
443. 

trees girdled by gophers, bridge- 
grafting, Calif., 588. 

OUtdoeporium — 

citfi, control, 156. 
fuhjum, notes, 353. 
herbarum, notes, 365. 
town, notes, 762. 

Climate— 

of Alaska, features, 718. 
of Netherlands Indies, 510. 

(Bee also Meteorology.) 

Climatological— 

data. (Bee Meteorological observa¬ 
tions.) 

normals for Egypt and Soudan, 14. 
Olostorocerui trieinctus, notes, 661. 
Clostridium botwlinaei—- 

differential staining, 167. 

growth in fermented vegetables, 271. 

ipores, dormancy of, 168. 

spores, thermal death time, 167, 168. 

tn>e C in poultry, 682. 

(Bee also BooGlwe boMtuuo^) 
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Clothing?— 

and dressmaking, courses in, 494. 
clubs, organisation and direction, TIL. 
796. 

Cloud forma, TJ.S.D.A., 016. 

Clove tree diseases, 752. 

Clover— 

alslke, growth in artificial light, 25. 
anthracnose, notes, Tenn., 849. 
as affetJted by suTphur, Wasli.CoL, 123. 
breeding experiments, Mich., 133. 
bur, in corn middles, seeding. Ga., 133. | 
Cacnurgia erechtea affecting, 302. 
culture, Mich., 436. 
culture experiments, 36. 
economic species in New Zealand, 30. 
failure, causes, TI.S.D.A., 138. 
fertiliser experiments, Minn., 119; 

Ohio, 422; Oreg., 529; Wla., 421. 
hay for laying bens, Can.. 276. 
hay V. alfalfa for cattle, Wis., 468. 
in Western Washington, West.Wash., 
96. 

Japan, bre^'diug experiments, 338. 
Japan, in America. 236. 

Japan, variety anc^ strain tests, 338. 
nitrates in soil following, 724. 
problems, 34. 

rate-of-manuring exi9*rim<‘nts, Minn., 
119, 120. 

red. gr<>wth In artificial light, 25. 
w<l, importance of strain in, 390. 
red, seed treatment, 34. 
red, seeding cx|>erlments, Idaho, 830. 
red, variety tests, N.il„ 135. 
red, winter hardiness, 234. 
red, winterkilttiig, 39. 
rust resistant varieties, Ind., 844. 
seed, longevity, 140| 
seed production In Michigan, Mich., 
436. 

selection experiments. Conn.State, 127. 
subterranean, behavior, N.C., 832. 
sweet. iSee Sweet clover.) 

Tifton bur, description, Ga.Coastal 
Plain, 581. 

variety teats, Oreg., 629. 
yields, Ohio, 488. 

Club work. (See Boys* clubs and Girls' 
clubs.) 

Cluster fly— 

and earthworms, 458. 
rearing records, 256. 

Coccidae— 

of Jamaica, 456. 

South African, intracellular symbionts 
of, 660. 

Coccldiosls In chicks, N.J., 186. 

Cochylls, natanil enemies, 762. 

Cockerels— 

hen-feathered, luteal cells of, 182. 
wide and narrow ration for fatten¬ 
ing, Can., 270. 

Cocoa pods, dead, danger from, 251. 
Coconut— 

leaf beetle, twa-colored, 664. 

* palm, new moth affecting, 001. 
palm wilt, control, 156. 


Coconuts— 

fertilizer experiments, P.B., 837. 
foliar transpiring power, 520. 
germination, Ilawali, 744. 

In Brazil, insects affecting, 551. 
varieties, 346. 

Cod liver oil— 

and malt extract, vitamin content, 
665. 

chemistry of, 812. 

effect on calcium and phosphorus as¬ 
similation, 874. 

fed during pregnancy, antirachitic ef¬ 
fect on young, 207. 
for chicks. Ohio, 277. 
metabolism by diabetics, 668. 
pharmacological action of antirachitic 
principle, 464. 

preserving vitamin potency, 368. 
vitamin A latency In, 566. 
vitamin potency, effect of storage of 
livers, 864. 

Codiaeum vaHegatum, bud variations in, 
632. 

Codling moth— 

control, 252, 760; N.J., 658. 
control In Northwest, U.S.D..4., 159. 
experiments, interpretation, 350. 
in eastern Washington, suppressing. 
457. 

life cycle, variation In, Mo., 7C0. 
notes. 157, 763. 

Codling worm— 

life history for Ohio and control, 558. 
sprays, time for applying, 362. 

Coffee— 

berry borer, life history and control, 
554. 

fertilizer experiments, P.R., 838. 
leaf and berry brown-eye spot, notes. 
46. 

leaf miner, white, bionomics, 653. 

I of British Empire, 896. 
pollination, 856. 
varieties, P.B., 749. 

Cold storage— 

effect on bean weevil, 58. 
for fruit fly control, 661. 

Coleophora laricella, (Bee Larch case- 
bearer.) 

Coll bacteria in lime-treated water, 386. 
College Instructors* conferences on teach¬ 
ing methods, 597. 

Colleges. (8«© Agricultural colleges.) 
VoUetotriohum — 

coffeanwn, notes, 45. 
falcatum, notes, 450. 
go8»ypii, notes, 248. 
legenarinm, control, 156. 
lindemuthtanum, notes, 247. 
phomoides, notes, 853. 
pM, control, 152. 
sp. on figs, 46. 
trifoUi, notes, Tenn., 849. 

Collsld chemistry— 
monograph, 497. 
relation to agriculture, 607. 
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Colloidal- 

phenomena in alkali soil formation* 
617. 

properties of winter wheat plants, 
287. 

Colloids— 

adsorption and absorption, 514. 
hydrophilic, in plant saps, 26. 
in biology and medicine, treatise, 407. 
soil, symposium, 709. 

Collyriclum as parasites of fowls, 386. 
Colonisation, French, in Africa and Asia, 
91. 

Color Inheritance— 
in horses, 229. 
in pigeons, 384. 
in seed of sorghum crosses, 29. 
Colorado— 

College, notes, 496. 

Station, notes, 496. 

Station, report, 694. 

Colorimeter, Duboscq-Pellln, modification, 
313. 

Colorimetry, improvements la, 10. 

Colts^-- 

cost of raising, 176. 
gastrophllus sensitization, N.Dak., 883. 
Commodity cooperative association, 189. 
Community— 

enterprises in Louisiana, 896. 
improvement. (See Rural communis 
ties.) 

score card, 06. 

settlement in New South Wales, 01. 
Composts, nitrogen losses from, 422. 
Concrete— 

alkali action on, test, U.8.D.A., 684. 
effect of bulking of moist sands, 
U.S.D.A., 886. 

fence posts, reinforcing, Ind., 884. 
fence posts, studies, Iowa, 485. 
impervious, treatise, 587. 
on sub-bases, friction tests, n.S.D.A., 
887. 

pavement slabs, Impaet tests, U.S.D.A., 
484. 

pavements, stresses in, studies, 289. 
pavements, wear tests, U.8.D.A., 688. 
protection against alkali, U.B.D.A., 687. 
quality, factors affecting, Mich., 687. 
roads, curing period, reducing, 86. 
roads, white joint filler for, IT.S.D.A., 
689. 

structures, design, textbook, 187. 
tile, studies, Wis., 488. 
yearbook, 1924, 888. 

Conifers— 

damping-off in seed beds, control, 540. 
roots, mycorrhtsa affecting, 227. 
value on sand ridge, Mich., 640. 
Oonicthyrium dipMieUu, notes, 642. 
Connecticut— 

College, notes, 496. 

State Station, report of director, 196. 
Stations, notes, 496, 696. 

Storrs Station, reports, 694. 


Conotrsohelos— 

nenuphar, (Bee Plum curculio.) 
peidH n.8p., notes, 59. 

Conta^ia pyrivora, (Bee Pear midge.) 
Cooperation. (Bee Agricultural coopera¬ 
tion.) 

Copper— 

carbonate dost for smut control, co¬ 
operative experiments, 660. 
'carbonate for wheat smut control, 
Wash.C0l.. 149. 

carbonate for wheat stinking smut, 
247. * 

dusts for wheat stinking smut, Ohio, 
247. 

effect on vitamin C of milk, 668. 
fungicides, modifications In, 548. 
fungiddes, toxicity studies, N.H., 47. 
hydroxid, colloidal, as fungicide, 47. 
in human and cow’s milk, 64. 
number of cotton cellulose, determina¬ 
tion, 716. 

solutions, reduction by glucose, effect 
of sodium trichloracetate, 505. 
sulphate for wheat stinking smut, 247. 
Coptodieca eplendarifereHla. (Bee Resplen¬ 
dent shield bearer.) 

Cork formation, cause, 829. 

Corn— ' 

aleurone color inheritance, 385. 
and soy beans, hogging down, Mo., 
778; Ohio, 469, 872. 
and teosinte hybrids. Inheritance in, 
480. 

black-bundle disease, 161. 
borer, European— 

control In Ontario, 160. 
environmental studies, 160. 
in Cani^, 761. 

in Connectlent, Conn. State, 862. 
in Ohio, 160; Ohio, 255, 458. 
legislation in Canada, 160. 
life history, N.H., 159. 
parasites of, 160. 
quarantine 48, operation, 161. 
research projects and results, 159. 
V. corn earworm, 66. 
breeding, at Bergamo, Italy, 284. 
breeding experiments, Hawaii, 740: 
Mich., 188: Miss., 134 ; N.Dak., 882; 
N.J., 686; P.E., 888; V.l., 888. 
Burr-Learning, yields, Conn.State, 127. 
canned, black discoloration in, 508. 
caqs, special enamel for, 608. 
carbohydrate formation in, 626. 
characters, biometrical analysis, Va., 
786. 

close-bred types, experiments, Del., 124. 
club members, studies and demonstra¬ 
tions for, 498. 

cold-resistant, breeding experiments, 
WU., 434. 

cost of produetimi on demonstration 
areas. La., 891. 

culture experiments, Mias., 184. 
culture with legnme green manure, 
N.J., 622. 
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Corn—Continued. 

date of planting, relation to earworm 
Injury, 361. 

defective endosperm in, 229. ^ 
diseases, notes, Ind., 844. 
earworm, control. Mo., 760. 
earworm, control, relation to time of 
planting, 861. 
earworm, notes. La., 868. 
earworm v. <^m borer, European, 56. 
effect of borax, N.J., 625. 
effect of fertilisers and hybridisation, 
Va., 742. 

elcctroculture experiments, 232. 
fertiliser experiments, Minn., 119: 

Miss., 134 ; R.I., 741 ; Wis.. 421. 
following alfalfa, yield, U.8.D.A., 1.35. 
for silage, secondary crops with, Wis., 
435. 

for silage, variety tests, N.H., 135. 
Fusaria on, 543. 

germinating, effect of paradicbloroben* 
sene, N.J.. 681. 

germination, maturity, and yield, cor- 
relation, 828^ 

germs, vitamin ‘b in, Ind., 874. 
heritable characters, 335, 828. 
hogging down, Minn., 174; N.Dak., 
872. s 

hogging down, with lambs, N.Dak., 
870. 

hybrids, yields, N.Dak., 432. 
Improvement, Nebr., 831. 

Inbred strains, nutrient requirements, 
Ind., 845. 

Inheritance of lethal pale green seed¬ 
ling character, N.T.Cornell. 229. 
inheritance of protogyny in, 129. 
Indent, behavior pnd characteristics, 
Iowa, 432. 

linkage groups in, distinguishing. 335. 

miniature germ in, 828. 

mosaic disease in Arkansas, 548. 

Neal Taymaster, merits, Tenn., 337. 
plant, elemental composition, 741. 
planting tests, Tenn., 337. 

. plat tests, Hawaii, 740. 
y/ plowing tests. Mo., 741; Ohio, 4.34. 
pollen, food stored in, 435. 
rate-of-manuring experiments, Minn., 
119, 120. 

root rot, cause, 860^ 
root rot, relation to preceding crop, 
758. 

root rot, studies. La., 846; Minn., 
151; Mo., 151, 751. 
root systems, anchorage and extent, 
36. 

rootworm, control, N.C., 855. 
rootworm, southern, La., 858. 
eeed bed preparation. Mo., 740. 
seed testing for fungi infection, Tenn., 
849. 

seed, treatment with tar and Paris 
green, 257. 

seeding experiments, N.Dak., 833. 
selection experiments, 282. 
silage. {See Silage.) 


Com—Con tinued. 

soft ear, preserving, Iowa, 868. 

^ spacing and yield data, Qa., 188. 

/ spacing experiments. Miss., 184; N. 
Mex., 483. 

stover, fertilizing value, Minn., 120. 
sweet. (See Sweet com.) 

V. barley for pigs. Can., 876. 
varieties, Oa., 132; Oreg., 789; Wash. 
Col., 136. 

varieties, analyses, N.Dak., 882* 
varieties, yields, Va., 35. 
variety tests, 282, 636; La., 830; 
Minn., 133, 134, 636; Miss., 134; 
N.Dak, 882, 838; N.Mex., 483; Ohio, 
433; Tenn., 837. 

water requirement studies, Nebr., 831. 
white V. yellow, as poultry food,’ 176. 
yields, Nebr., 831; Ohio, 488 ; U.S.D.A., 
185. 

Corncobs— 

adhesives and furfural from, 114, 
composition and digestibility, Tex., 
467. 

furfural manufacture from, 809. 

Cornell University, notes, 98, 198, 497, 
697. 

Corrosive sublimate— 

for i>otBto seed treatment, Kans., 248; 

N.H., 149; Wash.Col., 150, 158. 
method of applying, 54. 

, use against soil-infesting fungi, 851. 
Cortioium vagum — 

on pine roots, 856. 
fiolani, notes, 248. 

Co»mopoUte» eordidus. (Bee Banana root- 
l>orer.) 

Cost of living— 

in rural communities in Sweden, 692. 
on farms, Mo., 691, 794, 795. 

Cost of production— 

data, Interpretation to farmer, 189. 
data, testing, U.S.D.A., 190. 

{See also epeoiflc cropB.) 

Cotton— 

analysis, 715. 

and the cotton market, treatise, 192. 
Ascochyta blight, 544. 
bacteria and fungi on, effect, 413. 
boll weevil. (See Boll weevil.) 
bolls, iMCterial Infection, 152. 
bollworm. (See Bollworm.) 
breeding experiments. Miss., 134. 
bud and boll shedding, cause, 732. 
bug. red, anatomy and bionomics, 762. 
cost of production on demonstration 
areas, La., 891. 
culture, N.Mex., 138. 
culture, factors affecting earliness, 
S.C., 234. 

culture in Australia, 338. 
culture in Tiiinois, HI., 37. 
culture in South Afklca, 235. 
culture, upland, In Arizona, Ariz., 532. 
diseases in Australia, 247. 
fabrics, dyed, action of light on, 716. 
fertilizer experiments, Ark., 725; Oa., 
133. 
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Cotton—ContinuoA 

fiber length ▼. stapling length, 286. 
futures, treatise, 892. 
growing manual for club members, 509. 
Gujarat, studies, 330. 

In Brasil, statistical data, 597. 

Indian, types, demand for, 235. 
Inheritance of petal spot In, 429. 

Insect pests In Rhodesia, 661. 

Insects Injurious to, 367. 
leaf tissue fluids, properties, 331. 
luster in, physical causes, 339. 
moisture relations, 285. 
moths, flight of, Conn.State, 852. 
of Salt River Valley, survey, Ari*., 
338. 

relation to temperature and roinfall, 
U.S.D.A., 810. 

Sea Island, sterile dwarf rogue in. 20. 
seed coat, density of fiber, determining. 
N.C., 832. 

seed, delintlng and recleanlng, U.S. 
D.A., 339. 

seed, pedigreed, cooperative dlstribu 
tion, 37. 

seed, sterilising against pink bollworm, 
effect. La., 804. 
seed, treatment, 762. 
seed, treatment with superphosphate 
paste, 37. 

(See also Cottonseed.) 
selective fertilization in, 437. 
source of seed tests, Tenn., 337. 
Stainers, notes, 856. 

Texas root rot, life history, 644. 
trade guide and student’s manual, 494. 
upland, boll studies, Arlz., 531. 
varieties, Ga., 132; Mo., 741; La., 
830; N.Mex., 138, 438; Tenn., 837. 
wax examination, methods, 716. 
wilt, control, 166. 
worm, control, P.R., 866. 
worm, notes, 167, 866. 
yarn, tensile properties, 37. 
yarns, sized, physical tests on, 285. 
Cottonseed— 

bug, notes, 762. 

cake in rations, amount, Kans., 274. 
cake V. alfalfa hay, Kans., 74. 
feeding value, Mo., 776. 
bulls, composition and digestibility, 
Tex., 467. 

hullSt digestibility as affected by so¬ 
dium hydrozid, 872. 
injury, pathology, 180. 
meal and bulls, feeding value, N.C., 
876. 

meal, composition and digestibility, 
Tex., 467. 

meal decay, effect of organic ateids, 
Tenn., ^8. 

meal, fertilialng value, Mias., 184. 
oil refitting, 614. 

toxicity, relation to gossypol in, 880. 
Conntry-^ 

' life, English, social and economic prob¬ 
lems, 490. 

life movement in United States, 297. 


Country—Continued., 

newspaper, improving, 194. 
planning, treatise, 090. 

(Sf^e uIbo Rural.) 

Cover crops— 

in citrus orchards, Hawaii, 746. 
studies, P.R., 833. 
value, Ind., 836. 

Cowpea diseases, Del., 148. 

Cewpeas— 

as cover crops, Hawaii, 745. 
breeding expertmonts, Hawaii, 740; 

P.R., 833. * 

culture experiments, Wash.Col.. 186. 
plat tests, Hawaii, 740. 
seeding experiments, Mo., 741. 
varieties, V.I., 833. 
varieties, yields, Va., 35. 
variety teats, Miss., 134; N.J., 638. 
vitamin B in, 666. 

Cows— 

breeds, relation to milk production, 

677. 

conformation, relation to milk yield, 
Me., 677. 

costs and returns, Mich., 191. 
feeding experiments. Can., 578; Ind., 
177; Iowa, 474 ; Kans., 74. 77; N.C.. 
876. • 

Friesian, measurements, coefficients of 
correlation, 777. 

milk production. (See Milk produc¬ 
tion. ) 

mineral metabolism, Wls., 475. 
mineral metabolism studies. 675. 
range, supplemental feeding experi¬ 
ment, N.Mex., 468. 

(Bee aUo Calves, Cattle, and Heifers.) 
Crab apple variety, notes, B.Dak., 440. 
Cranberries— 

effect on urinary acidity, 64. 
fertility and acidity studies, N.I., 645* 
harvesting and handling, U.S.D.A., 646* 
storage rots, WaBh.Col., 155. 

Cranberry— 

bogs, spraying machinery for, N.J., 
685. 

fields, establishing. U.8.D.A., 646. 
fields, managing, U.8.D.A., 646. 
pests, control, Wash.Col., 168. 
problems, N.J., 698. 

Cream— 

acidity in, development, 278. 
acidity, relation to acidity of milk* 
278. 

boric acid determination In, 112. 
care on the farm, 179. 
cooling, 581. 

foreign fati In, turbidity test, 208. 
production, 780. 

removing from milk, Ftleslan method, 

678. 

rising on milk, effect of different op- 
eratlona, 581. 
ropy, 280. 

sour, starter for, 678. 
testing, directions. Mo., ItO. 
tests for whipping, 278. 
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Creain —Continued. 

tests, reading the fat iu. 64H. 
tests, Roese-Oottlleb v. Babcock, 207. 
undescrlbablc flavors in, Mich., 178. 
vitamin A In, effect of copper, 509. 
yousty, cause, Mich., 178. 

Creamery churn, methods of cleaning, Ind., 
877. 

Creatln— 

and creatlnin, reciprocal ti'ansforma- 
tlon, 557. 

ill urine, determination, 105. 
rate of transformation to Cieatlnin, 
605. 

Creatlnin— 

and creatln, reciprocal transformation. 
557. 

excretion of women, 165. 
in blood of children, 265. 
rate of transformation from creatln, 
005. 

Cre(>ping i>ent grass, possibilities, West. 

Wash., 6.18. 

Cricket— 

house, notes, Conn.State, 852. 

Mormon, control, ^58. 

Crickets— 

Italian, in France, 762. 
poison halt for, S.Difk., 453. 

€r\overi& attparagi. (See Asparagus beetle.) 
Cronartiuni ribicoha — 

potential sporidla production, 649. 
tella, viability, 356. 

(See aieo White pine blister rust.) 
Crop— 

records, uniformity of descriptive 
terms, 83. 

reports, U.B.D.A.. 103, 894. 491, 692, 
795, 893. , 

rotations. (See Rotation of crops.) 
yieMs. correcting for soil heteroge¬ 
neity, 33. 

^ yields, variations in, Ohio, 488. 

Crops - 

and Markets, monthly supplement, 
TT.S.D.A., 194, 896, 491, 692, 795, 
895. 

cost of production on demonstration 
area, T^a., 891. 

of Arkansas, lalmr requirements. 

U.8.D.A., 90. 
of British Empire, 896. 
planting directions. West.Wash,, 96. 
yearbook statistics, U.S.D.A.. 795. 
(See aUo Field crops and apeciflc 
crops.) 

Crossing-over— 

and radium radiations, 130. 
effect of X-rays, 280. 

Crown gall, control in fruit tree nurseries, 
Teun., 849. 

Crude fiber. (See Cellulose.) 

€ryptothrips florklenaU. (See Camphor 
tbrips.) 

Cucumber— 

angular leaf spot, control, 156. 

Aphis, control, Xowa, 449. 
beetle, striped, control, Md., 464. 


Cucumber—Continued. 

beetle, striped, notes, Iowa, 059. 
beetles, control, P.R., 865. 
downy mildew, control, 156. 
mosaic disease, Iowa, 449. 

Cucumbers— 

greenhouse, effect ef increasing car* 
bon dioxid of air, 230. 
liming experiments, 143. 

('ulicidae of India, catalogue, 54. 
Cuprammonlum sulphate, toxicity studies, 
N.H., 47. 

Ourciillonidae, injurious Neotropical, 59. 

Curd, effect of working on the flat and ou 
edge, 278. 

Curly wing in Drosophila, genetics, 129. 
Currant cane blight fungus on other hosts, 
757. 

Currants— 

black, big bud and reversion diseabc, 
52. 

history, varieties, and classititatioii. 
Ohio, 42. 

pruning, Kans., 40. 

(See also Ribes.) 

Cut-over land reclam.ntiou, salvagod war 
explosives for, 887. 

Cutworms— 

climbing, control, Mo.Fruit, 856. 
Euroix^an, parasite in Massachusetts, 
662. 

on cotton, control, P.R.. 855. 
on tobacco, 55. 

pale W'estorn, studies, N.Duk., 855, 85G. 
Cyanamid transformation in soil, 816. 
Cyanid fumigation of cheese, effects, 750. 

(See also Hydrocyanic acid.) 

Cyanogen chlorld gas mixture, new fumi¬ 
gant, 659. 

C3^c1opeanB, mammalian, causes of, 29. 
Cplas formicarius. (See Sweet potato 
weevil.) 

Cylimlrosporiutm padi, control, N.J., 654. 
Oystln— 

deficiency in lentils, 665. 
oxidation in animal organism, 561. 
synthesis in dogs, 862. 

Cpstospora batata, notes, Del., 147. 
Cytology, general, treatise, 631. 

Dahlias, varieties, list, 145. 

“ Daily dosen,’* energy expenditure In, T2. 
Dairies, cooperative, organisation In Swlt- 
serland, 490. 

Dairy— 

bacteriology, experiments In, Mlcb., 
177. 

bacteriology, papers on, 778. 

bacteriology, review, 878. 

barns, construction, 290. 

calf clubs, manual, 599. 

club, 4-H, manual, 599. 

club manual, 599. 

cows. (See Cows.) 

factories of Canada, statistics, 381. 

farming in Victoria, 78. 

Industry Act of Canada, amended, 179. 
products in New South Wales, stand 
ardiclng, 280. 
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Dairy—Continaed. 

product! of British Empire, 896. 
products, production and handling in 
Connecticut, 279. 

products, sale and advertising, 179. 
rations, digestibility and metabolism, 
effect of proteins In, Ohio, 875. 
research and education, 177. 
sires. {See Bulls and Sires.) 
utensils, cleaning, methods, 681. 
Dairying— 

in Queensland, history, 677. 
in South Africa, 677. 
treatise, 880. 

Dairymen*! Association of Ontario, re¬ 
ports, 170. 

Dariuca fllum, notes, 46. 

Darwinism, present position, 428. 

Dat e. 

Grower's Institute, report, 646. 
Industry, papers on, 646. 

Death camas, meadow, toxicity, XJ.S.D.A., 
679. 

Deficiency diseases. (See Diet deficiency.) 
Delaware— 

Station, notes, 300. 600. 

Station, report of director, 196. 
University, notes, 600. 

Department of Agriculture. {Bee United 
States Department of Agriculture.) 
Dermacentor venuetue, tularaemia infec¬ 
tion in, 657. 

Dermanyeaus gallinae, control, U.S.D.A., 60. 
Derria spp. with Insecticidal properties, 
U.S.D.A., 168. 

Desert— 

plants, water relations, seasonal 
changes, 822. 

watering places and travel routes in 
Arizona, 185. 

watering places and travel routes in 
California, 185. 

Design and clothing, courses in, 494. 

Dextrose, decomposition in soils, 416. 
Diabetes— 

diet charts for, 867. 
dietary control with insulin treatment, 
466, 560. 

dietary treatments, 466. 
insulin treatment, 271. 
ketosis and respiratory exchange in, 
465. 

studies, 366, 465. 
treatment, treatise, 770. 

Diabetic diets, prescribing, 770. 

Diabetics, metabolism of cod liver oil by. 

668 . 

D4atfrotica — 

longioomia. {Bee Corn rootworm.) 
vittata. {Bee Cucumber beetle, 
striped.) 

Diageotropism of plants, studies, 223. 
Diamond-back moth, notes, V.I., 856. 
DiapftanUi nitidalis. {Bee IMckle worm.) 
Diaprepea — 

alfhreviatua. West Indian, notes, V.I., 
856. 

capeicQUa n.sp., description, 59. 


Diarrhea, bacillary white— 

agglutination test ns affected by fat 
In serum, 884. 

agglutination tests, 481; Mich., 180. 
carriers, collecting blood samples from, 
586. 

eplsootic in chickens, 84. 

In poultry, 786. 
of chicks, N.J., 185. 
paper on, West.Wash., 96, 
prevalence, Mich., 84. 
summary, Ky., 482. 

Diatraea aaoehanUia. {Bee Sugar cane 
borer.) 

metophyme renatia, notes, 286. 
Dicyandlamid, decomposition in soil, 817. 
Diet- 

accessory factors. (See Vitamins.) 
deficiency disease, pathogenesis, 269. 
{Bee also Beriberi, Pellagra, Rick¬ 
ets, etc.) 

deficiency, relation to threshold of fer¬ 
tility, 33. 

deficiency, sensitization of organism to, 
767. 

effect on teeth ‘and bones, 265. 
effect on urinary excretion, 164, 
effect on vit^imln B in liver, 268. 

I good proportions In, 263. 
lacking In vitamin A, 565. 
of children. {Bee Children.) 
of infants. {Bee Infants.) 
of purified food for rickets studies, ; 
371. 

relation to reproduction, 860. 

{Bee also Food and Nutrition.) 
Diethyldlphenyl urea, reagent for nitric 
acid test, 611. 

Diets, synthetic, for scurvy and polyneuri¬ 
tis studies, 270. 

Digestive tract, peristaltic activity, 681. 
Dioscorea, oriental vernacular names of, 
634. 

Diphtheria, avian— 

and contagious epithelioma, 184. 
immunity In, 184. 

Diplocarpon — 

carlUina n.sp., notes, N.C., 846. 
roaact notes, 46. 

Diplodia boll rot, notes, 248. 

Idpludin in storage-rots, Insect carriers, 
543. 

Diplodia zeae on seed corn, 850. 

Disease resistance, relation to vitamins, 
Iowa, 466. 

Diseases— 

deficiency. {Bee Diet deficiency dis¬ 

ease, ) 

of unimaik. {Bee Animal diseases 
and apeciflo dUeaaea,) 
of plants. {See Plant diseases and 

apecific hoet planta.) ♦ 

Dock sawfly larvae on apples, 655. 

Dodder, removal from clover seed, 288. 

Dogs— 

depancreatlsed and treated dally vrlth 
insulin, behavior, 769. 
intestinal parasites, 581. 
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Malamute, eye color in, 227« 
parasites of, 184. 
treatise, 884. 

X^olomite effect on calcium and magnesium 
in soil, 820. 

Domestic science. (See Qome economics.) 
Douglas flr— 

adaptability to German environment, 
648. 

in Northwest, natural regeneration, 
U.S.D.A.. 244. 

Drainage— 

and Waters Department of Minnesota, 
reiiort, 185. 

experiments, Wls., 421. 
tile, value, 387. 

Dried blood, decomposition in soils, 415. 
(Drosophila) Melanoff aster ampelophUa. 
(See Pomace fly.) 

Drug products, analyses, Conn.State, 859. 
Drugs— 

bio assay, 700. 

crude, moisture in, 700. 

determining foreign matter In, 207. 

manufacture and ,1(010, laws, 501. 

microebemistry, treatise, 280. 

textbook, 280. 

useful, treatise, 281? 

Drying agent for steel and organic com¬ 
bustion analysis, 410. 

Ducks— 

raising, 075. 

raising in California, 577. 

Dust— 

explosions, control, 88. 
fungicides for wheat smut control, 
Wash.Col,, 149. 

Dusting— , 

experiments. N,.T., 058. 

V. spraying, 648. 

(Sec also Spraying and specific crops.) 
Dusts-- 

for protection of stored seeds. 358. 
%'olattle. estimation of dosage. 358 
Dyes— 

analysis and detection, 12. 
in cotton fabrics, action of light on, 
716. 

physiological action, 382. 

Dynamometer— 

portable recording, power studies with, 
187. 

tests, 485. 

Dyadercus — 

dngulatus, anatomy and bionomics, 
762. 

spp. (Sec Cotton stainers.) 

Dysentery— 

bacillary, Aberdeen epidemic of, 272. 
chronic bacterial. (See Johne’s dis¬ 
ease.) 

Earth’s crust, chemistry of, 511. 
Earthworms— 

and the cluster fly, 458. 
destroying, method, 54. 

Earwig, European, in Oregon, 55. 


East coast fever. (See African coast 
fever.) 

Eherthella sanguinarUit morphology, 888. 
Ecology— 

of fields, parks, and gardens, 819. 

‘ system of classification, 820. 

Economic— 

and commercial resources of Italy, 04. 
conditions In China, 193. 
organization of Brazil, 690. 
resources of the Pacific Northwest, 
treatise, 688. 

transformation of rural India, 198. 
Eiconomics— 

rural. (See Rural economics.) 
treatise, 598. 

Education, agricultural. (See Agricultural 
education.) 

Education, vocational. (See vocational 
education.) 

Egg— 

albumin. (Bee Albumin, egg.) 
fragments, development, 826. 
production— 

and broodiness, Mich., 576. 
annual, relation to body charac¬ 
ters, 673. 

commercial v. home mixed feeds 
for. Can., 275. 
effect of vitamins, 673. 
feeding for. Can., 672; Mo., 776. 
inheritance, 627. 

of poultry breeds, Conn.Storrs^ 
874. 

records, analysis, N.J., 674. 
relation to molting, Iowa, 471. 
winter, effects of inbreeding, 180. 
(Sec also Hens, laying.) 
whites, beaten and unbeaten, digesti¬ 
bility, 262, 

yolk, color affected by feed, Wis., 472. 
Eggplant - 

blight, control, 152. 
fruit rot, control, 160. 
leaf spot, control, 156. 
wilt in I’hilippines, 246. 

Eggplants— 

breeding experiments, P.K., 838. 
varieties, R.I., 746. 

Egg-producing organs of poultry, diseases 
of, West.Wash.. 682. 

Eggs- 

fertility and hatchabillty, Can., 275. 
from infected and immunized hens, 
examination, R.I., 883. 
hatchabillty, effect of shell texture, 
576. 

lipoids in, determination, 205. 
loss of weight, variation in, 674. 
marketing, IJ.S.D.A., 93. 
phosphoric acid in, 713. 
shell formation, sources of lime for, 
Ohio, 472. 

two, one embryo from, 525. 
weight relation to production, 674. 
Einkorn, results of experiments, U.S.D.A.,, 
435. 
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EiaelB palm, floral organs* studies, 242. 
Electric— 

contact, apparatus for making, 410. 
current, effect on growth rate, 424. 
light use In greenhouses, 188. 
service for rural districts, 188. 
Electrical house pumping systems, 880. 
Electricity— 

for milking machines. 88. 
from farm plant, cost of production. 
Mo., 787. 

in New Zealand dairy factories, 790. 
on farms in Sweden, 388, 789. 
use on the farm, editorial, 801. 
ElectrocuJture, experiments, 231, 282. 
Electrolytes, permeability of cells to, 26. 
Elepsine ooracana, fungus affecting, 46. 
Elm scale, European, In the West, U.S.D.A., 
856. 

Embryo, one, from two eggs. 525. 
Embryonic differentiation, early, 332. 
Emigration, Spanish, effect of the war, 
687. 

Smmer— 

plat tests, Hawaii, 740. 
results of experiments, U.S.D.A., 435. 
Employment hours and earnings In United 
States, 891. 

Empoa roaac. (See Rose leafhoppers.) 
Bmpoaaoa mali. (See I^otato leafhopper.) 
Encephalitis, enzootic, of horses, 884. 
Bndodermls— 

in leaves of Abletineae, structure and 
function, 519, 

structure, relation to function, 328. 
Endothia parasitica, notes, 52, 843. 

Energy expenditure during ** daily dozen,** 
72. 

Engine— 

cooling systems, 290. 
fuels, dilution results, 87. 

Engineering— 

agricultural, extension work in, U.B. 
D.A., 90. 

agricultural. In Burma, 386, 885. 
agricultural, studies, Iowa, 482; Wis., 
482. 

construction materials, treatise, 888. 
farm, treatise, 385. 
handbook, 885. 
highway, yearbook, 888. 
mechanical, handbook, 482. 

Engines— 

farm gas, Wash.Col., 790. 
internal-combustion— 

detonation control, 86. 
fuel saving devices, Nebr., 888. 
intake-manifold distribution, 289. 
internal friction relation to lubri¬ 
cant, 87. 

radiation characteristics, 86. 
Wntedon pharnus, notes, 761. 

Enteritis- 

chronic. (See Johne's disease.) 
^idemic in Aberdeen, 272. 
in poultry, Del., 185. 
necrotic, studies, N.Dak., 881. 


Entomology— 

Indian, list of publications, 762. 
medical and veterinary, treatise, 856. 
statistical methods, 856. 

(See also Insects.) 

Entomophthora sphaerosperma, notes, 761. 
Bnionymus rileyi n.sp., description, 057. 
Enzym solutions, purification and concen¬ 
tration, 112. 

Enzyme— 

chemical studies, 804. 
in peach plant, activity, Del., p8. 
Eosiu, effect on ultraviolet light therapy 
of rickets, 71. 

Epilaohna oorrupta. (See Bean beetle^ 
Mexican.) 

Epinephrln action, effect of various fac¬ 
tors, 269. 

Epithelial cells, peritoneal, transition Into 
germ cells, 525. 

Epithelioma, contagious— 

and avian diphtheria, 184. 
immunity in, 184. 

Epitria — 

owmmeris. (See Potato flea-beetle.) 
parvula. (See ^Tobacco flea-beetle.) 
Epsom salts for lasing hens, Can., 276. 
Ergot control, N.Dak., 847, 848. 

(See also spedflo host plants.) 
Briophyes pyri, (See Pear leaf blister- 
mite.) 

ISrysipelas— 

immunization, duration of immunity, 
082. 

porcine, 883. 

Erysiphe—^ 

praminU on barley, 47. 
polygoni, control, 156. 

Erythronevra — •' 
aclya, notes, 258. 
comes, studies, Ariz., 359. 

Esponja in Brazil, 786. 

Etiolation, studies, 330. 

Buceraphie deducia, notes, Conn.State, 852. 
Eudemis, natural eoemies, 762. 

Eugenics— 

and heredity, treatise, 227. 
studies, 520. 

Evplectrue hieolor, parasite in North Amer¬ 
ica, 662. 

Euproctis chrysorrhoea, (Sec Brown-tali 
moth.) 

Eurytoma cureulionum, notes, 761. 
Eustrongylus gigas, notes, 280. 

EuthHpe iriHoi, (See Flower thrips.) 
Evaporation from soil, 009. 

Evetria huoliene, notes, Conn.State, 852. 
Evolution and mutation, relation to Men- 
dellsm, 128. 

Ewe lambs, breeding, N.Dak., 870. 

Ewes— 

breeding, wintering, Iowa, 469. 
disease affecting, Wa8h.Col., 180, 

(See alee Sheep.) 

Eeerutee roboreter, parasite of corn boro^t 
160. 
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Exosmotii, relation to Injury and perme¬ 
ability, 782. 

Experiment atatlona— * 

bulletlDB, Uat, T7.8.D.A., 495. 
new, in Brasil, 99. 

(See aUo Alabama, Arieona, etc.) 
Experimental— 

Farm at Edinburgh and East of Scot¬ 
land College of Agriculture, 499. 
work In Sind, India, 608. 

ExplosWes— 

cultivation of soil with, 387. 
for cut-over land reclamation, 387. 
Extension work. (See Agricultural ex¬ 
tension.) 

Byes of vertebrates, as affected by develop¬ 
ment of embryo, 130. 

Fabraea maculata, notes, N.J., 654. 

Fallow, effect on crops, 816. 

Family— 

pedigrees, universal card system for, 
231. 

relationships, teaching In public 
schools, 404. 

Farm— 

accounting. 687. 
accounting, value, 111., 703. 
animals. (See Llvestrck and Animals.) 
boys, home and social experiences, 807. 
business of the Lewes community, 203. 
credit. (See Agricultural credit.) 
gas engines, operation and care, 
Wash.Col., 790. 
home lire prevention, 880. 
labor. (See Agricultural labor.) 
lands, terracing, U.S.D.A., 684. 
lands, value, 687; Mo., 705. 
machinery. (See Agricultural ma¬ 
chinery. ) 
management— 

costs in, 306. 
data, testing. U.S.D.A., 100. 
extension teaching in, U.S.D.A., 
196. 

studies, N.Dak., 880. 
treatise, 488. 
mortgages, 680. 

organization and management, sur¬ 
vey, Iowa, 486. 

organization, cost studies In, 180. 
ownership and tenancy, U.S.D.A., 702. 
pests in Colorado, control, 251. 
population movement, N.Y.Comell, 
596. 

prices, future trend, forecasting, 180. 
products. (See Agricultural products.) 
tenancy, methods of leasing, Calif., 
505. 

(See aUo Land holdings, Land 
tenancy, and Land tenure.) 
tenants and owners on a corporate 
estate, U.8.D.A., 890. 
tenants, Scotch, Income in eighteenth 
century, 192, 

woodtots, grasinf, Ohio, 800. 

40271—25-5 


Farmers— 

difficulties of, 687. 
laws for, treatise, 297. 
of North Carolina, economic and so¬ 
cial conditions, 302. 

Farmer’s raw materials, treatise, 510. 
Farmhouse, remodeling, Mich., 590. 
Farming— 

dairy. (See Dairy farming.) 

Orst steps in, treatise, 291. 
in South Dakota wheat belt, 293. 
on logged-off uplands In Washington, 
U.S.D.A., 890. 

on logged-off uplands, returns, Wask.- 
Col., 101. 

(See also Agriculture.) 

Farms— 

business analysis, Wis., 501. 
cash and share renting, N.Dak., 505. 
cost of family living on. Mo., 601, 704. 
705. 

electricity for, In Sweden, 388, 789. 
in United States, share renting, 203. 
irrigated, organization on, Wash.Col., 
191. 

rental terms, Mont., 293. 

Fnsclatton and prolepsis due to crown 
gall, 549. 

Fasting— 

effect on composition of blood, 70. 
prolonged, after effects on basal meta¬ 
bolic rate, 67. 

Pat-— 

chemistry, 201. 
determination— 

formulas to correct differences In, 
806. 

In alimentary products, 13, 

In buttermilk. 111., 317. 
in cotton, 716. 

In dried milk, 316. 
in feed, effect of fineness of grind¬ 
ing, 317. 

in malted milk, 208. 

Industry In Germany, statistics, 201. 
metaboIKsm and vitamin A, 67. 
metabolism in avitaminosis, 360. 
metabolism of plants, 427. 
odd-carbon, feeding to diabetic pa¬ 
tients, 367. 

Pats— 

and oils, analysis, 12. 
as source of energy, efficiency, 263. 
calories furnished by, and respiratory 
quotient, 263. 
edible, deterioration, 201. 
foreign, in cream, turbidity test for, 
208. 

Krels test, quantitative aspects, 806. 
(See also Oils.) 

Pat-soluble A. (See Vitamin A.) 

Feathers, poultry, marketing and value, 
176. 

Fecundity, high, inheritance, Mich., 120. 
Federal Board for Vocational Education, 
yearbook, 706. 
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Feeding experiments. (See Cows, Pigs, 
etc.) 

Feeding stuffs— 

analyses in New York State, 74. 
calcium content, 274. 
determination of moisture in, 700. 
effect of fineness of grinding on anal* 
yses, 374. 

home-grown, comparison, Minn., 174. 
home-mixed, v. commercial, Can., 375. 
inspection, Ind., 571. 
inspection and analyses. Conn.State, 
868; Ky., 170; N.H., 78; R.I., 467 ; 
Tex., 170. 

Inspection and analyses in Maryland, 
170. 

inspection and analyses in Minnesota, 
374, 571. 

in8i>ection and analyses in Pennsyl¬ 
vania, 274, 

mixed, calculating composition, 571. 
phosphorus content, 274. • 

sale and manufacture in Canada, 170. 
succulent, of the Karroo, 771. 
Feldspars, liberation of potassium from, 
218. 

Pence posts, wooden, durability, 187. 
Fermentation industries for 1923, report, 
809. 

Ferments. (See Bnzyms.) 

Ferrous sulphate— 

effect on calcium and magnesium in 
soil, 321. 

methylene blue effect on, 13. 

Fertilizer— 

experiments, Ark., 725; Del., 621; Mo., 
719. 

experiments in Germany, 623. 

(Kcc alto special crops.) 
industry of United States, relation to 
soil science, 399. 
ingredients, pulverizing, 217. 
law of Maryland, 626. 
primer, 216. 

registrations for 1024, N.J., 222. 
registrations in Maryland, 626, 819. 
requirements of soils. (See Soils.) 
sampling tube, description, 9. 

Testing Station in China, 499. 
Fertilizers— 

amounts and prices, calculating, 623. 
and soils, 719. 

application of law of diminishing re¬ 
turns, 725. 

available in Italy, 826. 
chemical, nature and use in Italy, 216, 
effect on nitrification, 419. 
effect on wheat stem rust, 448. 
Inspection and analyses, Ind., 729; 
Mass., 28; N.H., 28; N.I., 222; 
Tex., 23. 

inspection and analyses— 
in Maryland, 625, 626. 
in Michigan, 123. 
in New York, 222. 
in North Carolina, 222, 626. 
in Pennsylvania, 222. 
in Porto Rico, 519. 


Fertilizers—Continued. 

methods of applying to potatoes, N.J., 
622. 

nitrogen in, determination, 805. 
nitrogenous. (See Nitrogenous ferti¬ 
lizers.) 

organic nitrogen in, determining, 204. 
phosphatlc. (See Phosphates.) 
potash. (See Potash.) 
potassium in, determination, 204. 
purchase, selection, and use, Mich., 
815. 

response of fruit trees to, Ohio, 441. 
response to, permeability reactions as 
test, Del., 123. 

selection and use in South Australia, 
422. 

use of hair and leather in, 728. 
use, treatise, 120. 

V. manure, Ohio, 422. 
yearbook, 819. 

Fetal retrogression In mice, 633. 

Feterita and kafir crosses, seed color io- 
heritance, 29. 

Fiber, crude. (Bee Cellulose.) 

Fibers, textile, treatise. 337. 

(See also Hemp, etc.) 

Field crops— 

work at UnRerslty of Hawaii, 036. 

work in Guadeloupe, 636. 

work in India, 232. » 

work in Ireland, 529. 

work in Italy, 232. 

work in Madras, 637. 

work in I*unjab, 137. 

work in Pusa, 36. 

(«fec alto Crops, Forage crops. Boot 
crops, etc.) 

/Field experiment^, standardization of de¬ 
scriptive terms, 83. 

Fig- 

leaf blight, control, 156. 
rust, control, 156. 

Figs, so-called smut of, 52. 

Filberts— 

culture, West.Wash., 346. 
effect of humidity on, Oreg., 538. 
Filter- 

bed, sprinkling, studies, N.J., 685. 
beds, coagulated matter in, studies, 
483. 

press cake, fertilizing value, 819. 
mters, slow-filtering sand, In Tropics, 
790. 

Fires— 

forest. <8ee Forest fires.) 
grain, prevention, 889. 
prevention in farm homes, 889. 
Fireworm on cranberry, control, Wash.Col., 
158. 

Fish- 

culture in inland public waters, 759. 
of British Empire, 896. 

Fishponds in moors, fertilization, 625. 
Flax— 

and wheat as combination crop9» 
Minn., 436; K.Dak., 488. 
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Flax—Continued. 

as companion crop with small grains, 
199. 

breeding experiments, Mich., 132; N. 
Dak., 832. 

culture in India, 532. 

.growth in artlilclal light, 25. 
hybrids, studies, 30. 
secondary cro|>s with, Wls., 485. 
seeding experiments, Minn., 13;t. ] 

shives, digestibility ns affected by 
sodium hydroxld, 372. 
variety tests, Minn., 133; N.Dak., 833. 
wilt, effect of temiwrature, Wls., 440. 
wilt, studies, N.Dak., 846. 

Flaxseed— 

Ibivarian, 138. 
production, N.Dak., 437. 
production and consumption, N.Dak,, 
37. 

Flea beetles, notes, 157. 

Fleas, control with calcium cyanid, 357. 
Flies— 

as affected by methylene blue, 67. 
house. (8cc House flies.) 
two-winged, new* genus and species, 
763. 

Floods, control by forestation, 347. 

Flour— * 

baking qualities, differences in. 400. 
baking tests, Iml, 804. 
iidcago trade in, 208. 
hydration capacity, viscosity as 
measure, Minn., 803. 
lipoids in, determination, 205. 
manufacture, 318. 
milling and baking, chemistry, 804. 
patent, digestibility in baked goods, 61. 
strength, factors affevting, Minn., 803. 
strong and weak, properties, 803. 
weight, variations in, 413. 
wheat, detection of rye in, 013. 

{Sec also Bread.) 

Flower— 

gardens, treatise, N.J., 647. 
tlirips affecting peach, Ind., 853. 
Flowers— 

annual, culture, treatise, 539. 
culture, treatise, 242, 346, 647. 
seed germination, optimum tempera¬ 
tures, 124. 

(See also Flauts, ornamental.) 

Fluids, mechanical properties, 885. 

Fodder crops, (ffee Forage crops.) 
Follicular atresia in opossum, relation to 
vitamins and exercise, 635. 

Pomes — 

lipnoaua^ notes, 45. 
lueidas, notes, 46. 

Food— 

analysis, methods, 12. 
boric acid determination in, 112. 
Conservation Conference, Pan-Pacifle, 
editorial, 401. 

Investigation Board of Great Britain, 
report, 469. 

manufacture and sale, laws, 601. 


Food—Continued. 

plants of green apple aphids, Me., 360. 
plants, speclflcity, for insects, 262. 
poisoning at Derby, 272. 
poisoning due to Bacillus paratyphosus 
A, 169. 

poisoning in .Aberdeen, 272. 
poisoning In New York City, 272. 
preservation by sterilization, 508. 
problems, tropical, 164. 
prodiiCtlon, world's, papers on, 490. 
products, analyses, Conn.State, 8,59. 
Research Institute, report, 764. 
study outlines, 494. 
supply, economics of, treatise, 291. 
tests, biological, 666. 
values, teaching to children, 164. 
also Diet.) 

Foods— 

and condiments, chemistry of, supple¬ 
ment, 850. 

and nutrition. Government publications 
on, list, U.S.D.A., 196. 
antiberiberi vitamin in, 370. 
cainu^, {See Canned food.) 
contamination with zinc, 163. 
encyclopedia of, 60. 
from patent flour, digestibility, 61. 
Philippine, viability of intestinal bac¬ 
teria in, .304. 

with specific action, 662, 563. 

Foot maggots in cattle, 383. 

Foot-and-mouth disease— 

appraisal of diseased animals, .382. 
cause, 680. 

In California, 181, 582. 
in Great Britain, 283, 681. 
in Netherlands, 681. 
in rats, 83, 

precautionary measuri^s against infec¬ 
tion, 382. 

srieiitllic control, 680. 
studies. 82. 

summary, 4S0; Utah, 480. 
symposium on, 83. 

Forage— 

conservation In silos, 570. 

CTops^— 

after oats, wmparlson. Miss., 134. 
comparison, Kaus., 75. 
for Oregon coast counties, Orog., 
529. 

for pigs, 774. 

relation to agriculture’ of scml- 
» arid regions, U.S.D.A,, 738. 

relation to soil Improvement, 34. 
variety tests, Tenn.. 337, 
plants in Argentina, 771. 
poisoning, {Bee Livestock poisoning. 

Plants, poisonous, and spccifio 

plants.) 

resources, U.S.D.A., 792. 
supply and new forage plants, 34. 
Forest— 

adminlstratlou. (See Foveatry.) 
experiment station, new, in Pacific 
Northwest, 199. 
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Forest—Continued. 

fires in intermoontain region, U.S.D.A., 
641. 

insects of central Europe, textbook, 
253. 

nursery practice, developments, 842. 
officers* handbook, 649. 
policy of United States, 347. 
policy on private estates, 750. 
products, 1922, 245. 
protection, lessons in, 897. 
research, statistical methods In, 443. 
resources of Czechoslovakia, 750. 
trees. (See Trees.) 

Forestation for flood control, 347. 

Forestry— 

• and national forests, U.S.D.A., 640. 
Conference of British Empire, report, 
147. 

education in United States, 298. 

In AJmer-Merwara, 44. 
in Bombay, 44. 

In Burma, 45. 
in Central Provinces, 146. 
in China, 844. 

In Connecticut, Conn.State, 145. 

In Europe, 243. 
in Great Britain, 760. 
in Iceland, 44. 
in India, 640. 
in Indiana, 648. 

In Louisiana, 540. 

In Madras, 751. 
in Maine, 540. 
in Massachusetts, 649. 

In New Brunswick, 243. 
in New York State, 347. 
in Nigeria, 347. 

In Northwest Frontier Province, 347, 
049, 844. 

in Ohio, Ohio, 444. 
in Pacific Northwest, 649. 

In Punjab, 146. 
in Queensland, 44. 
in Rumania, 94. 
in Tasmania, 649. 
manual, 842. 

situation in United States, U.S.D.A., 
347. 

yearbook statistics, U.S.D.A., 795. 
Forests— 

fire hazards in, determining, 049. 
national, in Oregon, recreational fea¬ 
tures, U.S.D.A., 649. 
of North Carolina, 649. ^ 

Formaldehyde— 

effect on vitamin content of milk, 680. 

effect on wheat, 28. 

treatment for oat smut, tests, 642. 

T. copper carbonate for smut control, 
Wash.Col., 149. 

T. sulphuric acid for damping-off in 
seed beds, 540. 
iTonlbrood— 

American, control, 668. 

American, development, 858. 
control* Conn.State, 862; Wls., 458. 
recognition and treatment, 764. 


Fowl— 

cholera, immune serum for, Nebr., 879. 
cholera In rabbits, immunisation, 85. 
cholera, vaccination against, 184. 
typhoid, dissemination and control, 
883. 

typhoid In Algeria, 682. 

Fowls of the world, breeds and varieties, 
treatise, 676. 

(See also Chickens, Hens, Poultry, 
etc,) 

Foxes, temperature, pulse, and rjesplratlon, 
885. 

Francilia, new genus, erection, 661. 
Freezing and death by cold in plants, 733. 
Frost on cranberry bogs of New Jersey, 
U.S.D.A., 617. 

Fructose— 

absorption from intestine, 569. 
effect on plants, 224. 

Fruit- 

bud formation, studies, N.H., 141. 
fly control by cold storage, 661. 
fly, Mediterranean, in Australia, 553. 
fly, studies, 763. 
stocks, discussion, 240. 
stocks, propagation, 344. 
tree Icaf-rojler, control, 563. 
trees, bush form, 8.39. 
trees, effect of oil sprays, 442. 
trees in Maltese Islands, 40. 
trees, propagation and top-working, 
N.J., 644. 

Fruits— 

blooming data, N.J., 643. 
citrus. (See Citrus fruits.) 
conditions of export frem South 
Africa, 45. 

Cuban, digestibility, 364. 
first drop, relation to nutrition, Wis., 
442. 

from all parts of world, 441. 
frost Injury in 1922, N.J., 644. 
new, 240. 

new and important, tests, Hawaii* 744, 
746. 

of British Empire, 896. 
of Ecuador, 441. 
pectin in, determination, 205. 
Philippine, viability of intestinal bac¬ 
teria in, 364. 

Rhlzopus affecting, 854. 
small, fertilizer experiments. West. 
, Wash., 96. 

small, handling for greater profits* 
West.Wash., 694. 
spraying directions, Ill., 40. 
stone, spraying for brown rot* 648. 
storing experiments, 845. 
transportational diseases, canse* Mich.* 
149. 

varieties, behavior* Minn.* 141. 
varieties, self-sterility and self-fortility 
in* N.Y.8Ute, 40. 
variety tests, Can., 288, 289. 
winter injury* Wash.Col., 150. 

(Bee also Orchards, Apples* Peaches, 
efo.) 
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Fuel treating materials for gas engines, 
Nebr., 888. 

Fuels— 

combustion, maximum temperatures and 
pressures, n.B.D.A., 589. 
engine, dilution resilts, 87. 

Fumigation of orchards in California, 650. 
Fungi— 

and plant diseases, 246. 
damping-off, control, 351. 

Identification, studies, Mich., 148. 
in soil, effect of decomposition of or¬ 
ganic matter, C20. 
root, of conifers, 227. 

Fungicides— 

analyses, Me., 344; N.J., 39. 
copper, toxicity studies, N.H., 47. 
modifications in. 548. 
notes, 542. 

(See also Sprays and specific kinds.) 
Fungus— 

diseaHcs in Great Britain, 246. 
parasites of man and animals, 680. 
Furfural— 

and adhesives from corncobs, 114. 
determination metLods, 315. 
for wheat smut control, Wash.Col., 
149. j 

forma I ion and distillation, 12. 
from corncobs, 114, 809. 

Furnace— 

for ashing food and excreta, 711. 
operation, essentials, 188. 
warm-air, performance with anthracite 
and bituminous coal, 486. 

Fusarium boll rot, notes, 248. 

Fusarium — 

discolor sulphureum, notes, N.Dak., 
846. 

eumartii, notes, Nebr., 752. 
lycopcrsici, effect of pll value, Mo., 51. 
main, notes, 542. 
moniliforme on seed corn, 850. 
OTysporum strains, pathogenicity, 
TT.S.D.A., 152. j 

sp., notes, Del., 147. 
sp. on gram, 752. 

spp. causing wilt and dry rot, relation, 
153. 

spp., control, 152, 156. 
spp., notes, 858; P.K., 847. 
spp. on pine roots, 356. * 

udum, notes, 46. 
vasinfectum, notes, 248. 

Fusicladium dendritioum* (Bee Apple 
scab.) 

Pusicocoum putrefaoiens, notes, Wash.Col., 
155. 

Gaits, Inheritance of, 100. 

Galactose— 

absorption from Intestine, 569. 
biochemical characterisation, 505. 
propionic fermentation rate, 109. 
Qallena melUmelUi. (8oe Bee moth.) 
Oalton--- 

and Mendel, contrUmtlon to genetics, 
26. 

and Mendel, memorial to, 28. 


Garden— 

crop diseases and pests, treatise, 45. 
crops. (See Vegetables and speoifia 
crops.) 

flea hopper, control, Md., 454. 
insects, paper on, 55. 
planting and care, 239. 

Gardening— 

in California, treatise, 145. 
treatise, 539. 

Gardens— 

plan, Ill., 89. 
planning, treatise, 248. 

Garlic, wild, seed production in Indiana,. 
641. 

Gas engines. (See Engines, internal-com¬ 
bustion.) 

Gas-tight stirrer, description, 9. 

Gastric— 

contents of infants, pH value, 166v 
167. 

contents, pH value, 504. 
lesions in rats, 309. 
secretion, effects of fasting, 861. 
Gastro enteritis, Aberdeen epidemic of, 27C.. 
Geese, raising, 675. 

Gel tester for determining strength of 
Jelly, 210. 

Gelatin— 

analyses, 712. 

for x>enagra prevention, 270. 

Oelechia gossypiella. (See Bollworm, pink.> 
Gels and theory of adsorption, 116. 

Genetic research, subdivision of Individ¬ 
uals in, 635. 

Genetics— 

elementary course In, 432. 
outline, treatise, 28. 

(See also Heredity and Hybridization.) 
Geography— 

economic, treatise, 299. 
in France, 509. 

Georgia— 

Station, notes, 97, 398, 496. 

Station, report, 197. 

Gc^tropism— 

of plants, studies, 223. 
theory, 522. 

Qihherella saultinetH— 

infection, relation to crop successions, 
752. 

notes, Wis., 446. 

on seed corn, 850. 

studies, Minn., 350; N.Dak., 847. 

Gila region of Arizona, geologic and hydro- 
logic data, 185. 

Gingelly cake, feeding value, 676. 

Gipsy moth— 

abundance and damage, estimating, 
856. 

control, 552, 760; Conn.State, 851. 
parasites of, 162. 
problem in New York State, 158. 
pupae, intersaxuallty iu, 635. 
summary, 061. 

Girls*— 

club work, 1922, tJ.S.D.A., 796. 
clubs, garment making, 494. 
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Gizzard worm In fowls, control, N.C., 884. 
Gladiolus— 

bacterial blight, 156. 
diseases, Ohio, 899. 
propagation and varieties, Ohio, 841. 
Oloeoaporium — 

Hndemuthianum, notes, 247. 
musarum, studies, 250. 

Glucokinin, studies, 66. 

Glucose— 

absorption from Intestine, 659. 
etfect on plants, 224. 
in urine, estimating small amounts, 
318. 

oxidation by lodin, 66. 
propionic fermentation rate, 109. 
respiratory exchange after ingestion, 
465. 

d‘Glucose transformation in the intestines, 
165. 

Glucosids, hydrocyanic add determination 
in, 409. 

Gluten— 

meal, feeding value. Mo., 776. 
of wheat and rye, studies, 806. 
physical state, effect on loaf volume, 
803. 

Glyceride of lard, 709. 

Glycerin as factor in test for methyl al¬ 
cohol, 505. 

Glycerol, respiratory exchange after in¬ 
gestion, 465. 

Glycogen formation, effect of insulin, 560, 
768. 

Gnathostoma Mapidutn as human parasite, 
680. 

Goats— 

Angora, for clearing land, Can., 573. 
Angora, industry in South Africa, 772. 
carriers of Micrococcus meUtensis, ob¬ 
servations and autopsy, 583. 
milch, breeding, N.Mez., 476. 

Goiter— 

in Michigan and iodln deficiency, 668. 
methods of administering lodin for, 72. 
Goldfish, inheritance of dove-tails and tele¬ 
scope-eyes, 828. 

Golf greens as affected by Japanese beetle, 
58. 

Oonderia ovi$, notes, 383. 

Gooseberries, pruning, Kans., 40. 

(fiee also Ribes.) 

Gooseberry— , 

aphid in Ohio, 360. 
spiny-fruited, from Florida, 825. 
Gossyparia spuria, (8ee Elm scale, Euro¬ 
pean.) 

Gossypol— 

in cottonseed, relation to toxicity, 880. 
pharmacology of, 880. 

Grafting, physiology of, 346. 

Grain— 

Chicago trade in, 298. 
composition, effect of irrigation, 580. 
exporters, methods and operations, 02. 
fall sown, culture, Ga.Coa8tal Plain, 
530. 


Grain—Contln ued. 

fires, prevention, 889. 

moth affecting wheat, 157. 

rations for steers, Wash.Col., 171. 

rotation experiments, Minn., 636. 

rust, control, 45. 

rust losses, reduced, 48. 

small, seeding in furrows, Kans., 137. 

statistics in United States, 597. 

trade of Canada, 296. 

yields, Nebr., 831. 

Grains— , 

comparison, for pigs, Mich., 174. 
irrigation experiments, N.Mex., 483. 
small, continuous cropping, Minn., 119. 
small, spring sown, for eastern Ore¬ 
gon, Oreg., 739. 

(See also Cereals and Oats, Bye, 
Wheat, etc.) 

Gram Fusarlum wilt, 752. 

Grape- 

black rot, control, 156. 
downy mildew, control, 156. 
downy mildew, treatment In autumn, 
757. 

flea-beetles, control, Mo.I^Yult, 856, 
leaf hopper, studies, Arlz., 359. 
Phylloxera, paper on, 55. 
root rot, life history, 452. 
sirup preparation In South Africa, 716. 
white rot, in Ontario, *542. 

Grapefruit— 

breeding for scab resistance, P.R., 847. 
products, vitamins in, 666. 
stem-end rot, control, P.R.. 838. 
storage methods, P.R., 838. 
toxic and Insulin-llke substances in, 
768. 

Grapes— #. 

breeding in Maryland, 346. 

Concord, growth studies, 538. 
culture In Connecticut, 346. 
irrigation experiments, N.Mex., 483. 
Isabella, culture, Hawaii, 746. 
pruning, Kans., 40; Nebr., 841. 
spray schedules for, Mo.Frult, 841; 
N.J.. 144. 

spraying directions for Japanese 
beetle, N.J., 102. 
spraying experimentSy 549. 
varieties, Ohio, 441. 

Grapevine pyralid, parasites of, 265. 

Grass— 

seed mixtures, yields and duration, 
637. 

seeds, methods of covering, 139. 
QraBses— 

analyses, N.Dak., 832. 

artificial bybHdlzatton, 431. 

culture experiments, 86. 

culture in Sweden, 692, 

fertiliser experiments, Ohio, 422. 

monographs on, 232. 

of Burma, distribution and valne, 529. 

of Hawaii, 232. 

productivity tests, Hawaii, 740. 
varieties, 686; Idaho, 880. 
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variety tests, 636; Hawaii, 740; N. J., 
636; Oreg., 520. 

{See also Meadows, Pastures, and ape- 
dAo kinda.) 

Grass-grub beetle on turnips, 764, 
Grasshoppers— 

abundance and damage, estimating 

356. 

biology, 761. 
control, 454; Wis., 453. 
control, organization, 45. 
enemies, in France, 761. 
injury to cranberries, N.J., 650. 
on tobacco, 55. <« 

Grassland— * 

as source of rainfall, 718. 
fertilizer experiments, treatise, 215. 
Grasslands In India, Improvement, 34. 
(See al$o Grasses, Meadows, and Pas¬ 
tures.) 

Gravel for roads. (See Road materials.) 
Grazing— 

experiments, methods of conducting, 
34. 

industry In Finland, 35. 
systems, 34. 

(See also Ranges.) • 

G reen— 

feed V. silage, feeding value, 676. 
manure crops, Del., 132. 
manure, effect on soil bacteria, 323. 
manure plants, growth and fertilizing 
value, 623. 

manuring, effect on crops, 816. 
manuring, effect on soil bacteria, 517. 
manuring experiments at Piisa', 326, 
manuring, factors i^ffecting value, 517. 
nianiiriiig, theory and practice, 623. 
Greenhoust*— 

culture, electric light in, 188. 

]>lant disease.^, effect of humidity, 542. 
thrips in Sweden, 762. 

Greenhouses— 

fumigation with hydrocyanic acid gas, 

357. 

substitution crops for, Ohio, 746. 
Greensands of New Jersey, iNjtash in, 121. 
Qrevillea robusta, notes, 40. 

Orison vitiatus, parasite of, 285. 

Grit in gizzard of fowls, function, 473. 
Orossularia echinella n.sp., description, 825. 
Grouse locusts, new dominant color pat¬ 
tern, 633. 

Growth— 

and reproduction on exclusive milk 
diet, 266. 

as affected by irradiated air, 270, 868. 
on diets high in carbohydrate and fat. 
263. 

rate, difference In sexes, 459. 
studies with pumpkin seed rations, 73. 
Growth-promoting accessory, (fifes Vita¬ 
mins.) 

Qryllus domesiions. {See Cricket, house.) 
Guauylurea sulphate, decomposition in soil, 
617. 


Guatemala grass, flowering, Hawaii, 740. 
Ouignardia hidwelUi, control, 156. 

Guinea fowls, breeding, feeding, and mar¬ 
keting, U.S.D.A., 177. 

Oymnosporangiuin juniperi-virginianae, va¬ 
rietal susceptibility to, 155. 

Gypsum— 

effect on crops of Pusa soils, 221. 
effect on mechanical condition of soils, 
612. 

fertilizing value, Wash.CoL, 728. 
in 1922, 518. . 

solutions, limits of H-ion concentra¬ 
tion, 110. 

Oyropldae, taxonomy, biology, and distri¬ 
bution. 66. 

Habrobraeon fohannseni, oviposition, 762. 
Habronemiasis, cutaneous, in Brazil. 786. 
Haemaphysalis — 

bispinosa in North Auckland district, 
681. 

punctata, notes, 082. 

Hailstorms in Michigan, U.S.D.A.. 616. 
Hair— 

and leather trimmings, use in ferti¬ 
lizers, 728. 

and wool, new Information on. 100. 
ball formation in rats. 664. 

Haitian Experiment Station, notes, 698. 
Hake liver oil, vitamin A potency, 864. 
Haliica chalybea. (See Grape flea-beetle.) 
Ilalticus citri, control, Md., 464. 

Hardwoods of Western Australia, 648. 
Harvest labor In wheat belt, U.S.D.A., 296, 
489. 

Hatchery, accredited, factor in standardiz¬ 
ing poultry products, 277. 

Hawaii Station, reports, 797. 

Hay- 

crops, emergency, Wis., 35, 434. 
land, top-dressing, N.H., 135. 
rotation experiments, Minn., 636. 
seed mixtures for, Oreg., 529. * 
summer annuals for, Conn.Storrs, 834. 
(See also Meadows, Grasses, and Al¬ 
falfa, Timothy, etc,) 

Head form in man, inheritance of, 632. 
Heat- 

loss through windows and walls, 189. 
production, effect of metabolism of 
nucleic acids, 265. 

transfer through wall, floor, and roof, 
determination, 189. 

(fifee also Temperature.) 

Heating systems, gravity warm air, «e- 
Iccting wall stacks, 486. 

Hedges for Florida, discussion, Fla., 842. 
Heifers— 

dairy, cost of raising, Can., 579. 

dairy, raising, 579. 

dairy, wintering, Ind., 875. 

dehorning, Can., 670. 

feeding experiments, Can., 679. 

pasturing on stump land, Minn., 677. 

(fifes also Cows.) 

Heliothis obsoleta. (fifes Bollworm and 
Corn earworm.) 
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HtmthHpB--- 

femoraUa, notes, 762. 
haetnorrhoidaUs^ (See Oreenhonse 
thrlps.) 

pheieeoU, notes, 762. 

Hellotropism In leaves, studies, 521. 
Helminthoeportum — 

eativum, pathogenicity, Minn., 850. 
eoroktiUanufn, new name. 46. 

8pp. on barley, 47. 
turoioum, notes, 46. 

Hematoporphyrln, effect on deposition of 
calcium in rachitic rats, 465. 
Hemerecology, use of term, 819. 
Hemerooatnpa Xeuooetigma, (See Tussock 
moth, white>marked.) 

Betherophila pariana, summary, 661. 
Hemicellulose in apple wood, analysis, 113. 
Hemileia vaatatria, notes, 45. 

Bemlock seed beds, 842. 

Hemorrhage, fatal, in cattle, cause, N.Dak., 
881. 

Hemorrhagic— 

disease, peculiar, in cattle, Ind., 879. 
septicemia. (See Septicemia.) 

Hemp— 

culture experiments, 36. 
fertilizer experiments, Wis., 435. 
sex reversal, effect of length of day, 
822. 

sunn, breeding experiments, Hawaii, 
740. 

Hens— 

laying, calcium metabolism in, Ky., 
170. 

laying, feeding experiments, Iowa, 471. 
laying, proteins and minerals for, Ohio, 
472. 

(Bee also Egg production.) 
productivity, time of moult as index. 
Mo., 776. 

Herd- 

expansion, studies, 379. 
improvem^t, testing cows for, 677. 
Heredity— 

and eugenics, treatise, 227. 
effect on sex control, 230. 
in com and teosinte hybrids, 430. 
in goldfish, 828. 

in I^icotiana tdbaoum, 826, 827. 
method of, Wash.Col., 128. 
of acquired characters, 035. 
of adult build, mass studies, 31. 
of aleurone colfr in corn, 835. 
of central stem in broomcom, 82. 
of color. (See Color inheritance.) 
of csrn characters, effect of hytetdl* 
sation, Va., 735. 

of defective endosperm in corn, 229. 
of double ears in Brahman cattle, 526. 
of fecundity and mode of transmi8< 
Sion, Mich., 129. 

of fertility in poultry, Mass., 429. 
of flower types in strawberries, 786. 
of Oromet pattern In sheep, 784. 
of head form in man, 082. 
of oat smut resistance, S£29. 


Heredity—Continued. 

of pale green com seedling, N.Y.Cor- 
sell, 229. 

of petal spot In Pima cotton, 429. 
of polydactyllsm in man, 526. 
of protogyny in corn, 129. 
of seed color in sorghums, 80. 
of sickle cell anemia lu man, 129. 
of susceptibility to tumors, 038. 
of white color in cnnarii-s, 429. 
of wool characters in sheep, 526. 
principles, 227. « 

studies, 525. 

studies with grain, Wash.Col., 128. 
nernii|§>4n swine, Wis., 481. 

donovani, transmission by bedbugs, 
258. 

elmassiatU of milkweed, transmission, 
260. 

spp., pathogenicity to vertebrates, 54. 
Hessian fly— 

abundance and damage, estimating, 
857. 

control, Iowa, 452. 

life cycle In Missouri, Mo., 700. 

notes, Ind., 853. 

Heterakids, treatment, Mich., 80. 
Ueterodera radioieola — 
notes, 248. 
on Antirrhinums, 46. 

Hevea hraailieneia, (See Rubber.) 

Hides— 

and skins, anthrax-lnfectcd, disinfec¬ 
tion, 283. 

Chicago trade in, 298. 

Highways. (See Roads.) 

Hippeastrum equeatre, amoeboid bodies in, 
449. 

Histamln, antineurltlc action, 562. 
Histidin determination, 712. 

Hog cholera— 
control, 682. 

control In movement of stock, 781. 
etiology and pathology, 786. 
immunization, 582. 

immunizing young pigs against, 285, 
482. 

outbreaks, sources of infection, 781. 
serum and virus, tests, Ind., 879. 
studies, lud., 878. 
virus, attenuation, N.Dak., 882. 
vims, longevity, N.Dak., 882. 

Hogs. (See l"lgs.) 

Home— 

colonisation in Spain, 688. 
demonstration clubs, programs, 599. 
demonstration work, U.S.DJL., 790. 
demonstration work in France, 95. 
economics— 

education in smaU high schools, 
195. 

extension, cooperative^ U.8JD.A., 
898. 

extension of Mure, 498. 
in sismentary schools, 498. 
in rural schools, ontlines, 897, 
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Home—Continued. 

economlen—continued. 

BcboolB in Saxony, 508. 
teachers, state schools for, in 
Norway, 492. 

teadber-training courses in, 408. 
teaching In cities, supervision, 
* 897. 

tests in, 404. 

training In Notway, 493. 
vocational. In Texas, 895. 

(See aUo Vocational education 
and Household.) 

furnishing and decorating, applied art 
in, 509. 

grounds, development, 243. 
Ilomemaklng courses in evening vocational 
schools, 105. 

Honey— 

dow conditions, Iowa, 452. 
plants, American, 764. 

Honeybees, (fifea Be^.) 

Hookworms— 

egg production, 550. 

larvae, longevity and infectlvlty, 660. 

treatment, Mich., .80. 

Hoplocampa fruit worms in France. 762. 
Horseflies— 

control, U.8.D.A., 8Slf. 
in Louisiana, notes, 161. 

Horse-radish root rot, control, 152; N.J., 
652. 

Horses— 

age determination, treatise, 482. 
alfalfa for. Mich., 676. 
breeds, classlflcatlon, 176. 
calcium and phosphorus balance, 775. 
cost of keeping, Mich., 101. 
cost of keeping in i^ew Zealand, 593. 
diseases, special report, U.S.D.A., 84. 
feeding experiments, 775; Mo., 775. 
head and neck, topographical anatomy, 
682. 

hitching, improved methods. Ill., 789. 
inheritance of coat color in, 229. 
pulling power, machine for testing, 
698. 

thoroughbred, in South Africa, early 
history, 776. 

thoroughbred, measurements and run¬ 
ning ability. 072. 
treatise, 176. 

use in winter wheat belt, U.S.D.A., 
880. 

work, cost of production, 176. 
Horse-sickness in 1923, 586. 

Horticulture, American, soventy-flve years, 
343. 

Hosiery, wear. Mo., 797. 

Hotbeds, construction and operating. Ill., 
39, 

Bouse flies— 

control, U.8.D.A., 658. 
parasitism by Hahronema muacae, 786. 
Household management In Italy, teaching, 
95, 

(Fee also Home economics^) 
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Hybridization of corn, effects, Va., 742. 
(JSee also Animal breeding, Plant breed¬ 
ing, and specific animals and plants.) 
Hydrangeas— 

flower color, studies, 628. 
lime studies with, N.J., 647. 
Hydrochloric acid— 

milk for infant feeding, 167. 
therapy in rickets, 371. 

Hydrocyanic acid— 

for control of bedbugs, Mont., 359. 
for greenhouse fumigation, 357. 
fumigation of warehouses, P.R., 855. 
in amygdalln, 409. 

in sorghum as test for available soil 
nitrogen, 419. 

in sorghum, effect of nitrates, 624., 
poisoning and avian polyneuritlee, 
symptoms, 568. 

Hydrogen— 

electrode cell, water-jacketed, descrip¬ 
tion, 813. 

snlphid determination, 718. 
Hydrogen-ion concentration— 

determination by spectrophotometric 
method, 611. 

determination, microelectrode for, 804. 
determination, treatise, 504. 
Hydrophobia. {Bee Rabies.) 

Hydroquinone, effect on animal metabolism. 
600. 

Hygrometry of buildings, $88. 

Hylempia antiqua, chemicals attractive to, 
162. 

Hymenochattae noaia, nc^es, 248. 
Hymenolepis nona and H. fratema, iden¬ 
tity, 759. 

Hymenoptera— 

In Great Britain, 60. 
new. in Canadian national collection, 
662. 

Hypoglycemia, productidn, 66, 67. 
Hyponomeuta malinella, parasites of, 553. 
Hypotrichosis in a family, 229. 

Ice cream— 

Industry, acidity problem In, 381. 
making, principles, Nebr., 878. 
manufacture, effect of each ingredient. 
Mo., 780. 

mix, standardization, Kans., 179. 
quality, factors affecting, 79. 
quality, measuring, 79. 
sale and advertising, 179. 
texture, factors affecting, 581. 
with low bacterial content, produc¬ 
tion, Kana, 179. 

Ic e" - 

making in Mexico and Central America, 
700. 

storage, 885. 

Ichneumon flies, tribe Paniscinl, 555. 
Idaho— 

station and extension bulletins avail¬ 
able, 599. 

Station, notes, 496. 

Station, report, 898. 

University, notes, 496, 665. 
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JlWfioio pi9i, {Bee Pea aphid.) 
lllinola— 

Station, notes, 97. 

University, notes, 97. 

ImhoflT tanka^ 

differences in behavior, 690. 

studio, N.J., 685. 

Immunity, bacterial, new principles In, 80. 
Immunisation methods, treatise, 477. 

(See also Anthrax, Hog cholera. Tuber¬ 
culosis, etc.) 

Inbreeding-^ 

and relationship, coefficients, applica¬ 
tion, 228. 
principles, 635. 

(Bee aleo Hybridisation and Animal 
and Plant breeding.) 

Income tax— 

farmers', 1923-1924, 489. 
schedules, English, information, 489. 
Incubation, treatise, 276. 

Incubators, comparison, Can., 672. 

Indian farmers’ institute, notes, 199. 
Indiana— 

Station, Moses Fell Annex, report, 797. 
Station, report, 898. 

Indicators, apparent dissociation constants, 
611. 

Infants— 

acidified milk for, 867. 
copper absorption and excretion by, 64. 
feeding, hydrochloric acid milk In, 167. 
feeding in Tropics, 656. 
feeding, lactic acid milk in, 167. 
feeding, test of curd strength for, 379. 
gastric contents, pH value, 166, 167. 
stools, H-ion concentration, 664. 

{Bee aleo Children.) 

Inheritance. {Bee Heredity.) 
inorganic— 

constituents in wild rice, 163. 
constituents of soil, determination, 
314. 

salt content of milk as affected by 
diet, 166. 

Insect— 

flagellates, pathogenicity to verte¬ 
brates, 64. 

food habits and vegetation, 252. 
pests, control by birds, 667. 
Insecticides— 

analyses. Me., 844; N.J., 39. 
manufacture and sale, laws, 501. 
notes, 642. 

{Bee also Sprays and spectjle forme.) 
Insects— 

affecting prickly pear, 759. 
and mites in Colorado, 262. 
as disseminators of anthrax, La., 879. 
as disseminators of plant diseases, 643. 
attacking coconuts in Brasil, 661. 
ben^cial, parasitic forms, Ohio, 866. 
blood of, studies, 54. 
collected in Canadian Arctic Expedi¬ 
tion, 561. 

control. West.Wash., 397. 


Insects—Continued. 

crop damage from, factors affecting, 
158. 

dipterous parasites of, 768. 
economic— 

in France, 761. 
in Illinois, 650. 
in ifansas, 551. 
in Sweden, 661. 
forest. (See Forest insects.) 
garden. (See Garden Insects.) 
immunity to sprays, Wash.Col., 157. 
injurious— * 

in Canada, 761. 
in Ceylon, 262. 
in England, 252. 
in Great Britain, 245. 
in Michigan, Mich., 157, 452. 
in New Jersey, N.J., 658. 
in South Dakota, 252. 
in Tennessee, Tenn., 857. 
to crops. {Bee epeoiai crope.) 
intracellular symbionts of, 660. 
new light trap for, 867. 
of India, catalogue, 54. 
of 1922, 54. 

of Porto Rico, check list, 669. 
on truck crops, control, 56. 
rate of development as affected by 
temperature, 551. 
scale. {Bee Scale insects.) 
senses of, 769. 
social life among, 54. 
subcortical, temperature as limiting 
factor, 759. 

subterranean, soil treatment, Wash. 
Col., 167. 

Institute of Experimental Biology at Mos¬ 
cow, work, 526 
Insulin— 

amount In pancreas of domestic ani¬ 
mals, 502. 

as an investment for diabetic patient, 
366. 

behavior, 65. 
chemical reactions, 410. 
clinical use, 668. 

convulsions, blood phosphate after, 
769. 

effect on blood phosphorus, 271. 
effect on composition of blood, 466. 
effect on glucose in vitro, 66. 
effect on glycogen formation, 560, 768. 
effect on ion content of blood, 602. 
effect on metabolism of normal dogs, 
559. 

effect on respiratory exchange, 769. 
injection, effect on milk composition, 9. 
mechanism of action and sources, 559. 
mechanism of action on blood sugar, 
271. 

precipitation reactions of, 66. 
preparation, 410. 

preparation, improvements In, 502. 

present status, 502. 

properties and preparation, 609* 
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Insulin—Continued. 

purification by sorption on charcoal, 
502. 

treatment of depancreatized dogs, re* 
suits, 769. 

treatment of diabetes, 271. 

Insulin-like— 

material in yarious tissues, 668. 
substances in citrus fruits, 768. 
International— 

Conference on Soil Science, 899. 

Home Economics Conference at Paris, 
299. 

Institute of Agriculture, enlarged rep¬ 
resentation of United States, 99. 
Seed Testing Congress, 600. 

Society of Soil Science, organization, 
400. 

Intestinal stasis, effect of vitamin defi¬ 
ciencies, 463. 

Inulin, history and preparation, 409. 
Invertase— 

action, characteristics, 608. 
purification and concentration, 112. 

I Odin— 

administration for endemic goiter, 72. 
content of water and goiter, 688. 
hyperactive, therapeutic value, 70. 
vermicidal value, Micll., 79. 

Iowa — 

College, notes, 98, 798. 

Station, notes, 708. 

Station, report, 495. 

Irises, culture and breeding, 346. 

Iron— 

and fat, rftle in anemia recovery, 864. 
from organic compounds, comparison, 
N.J., 631. 

galvanized, container*^ zinc from, 163. 
phosphate, assimilability, 220. 

{See also F'errous.) 

Irrigated land, maintaining productivity, 
Utah. 787. 

Irrigation— 

and drainage, studies, Colo., 684. 
canals, small concrete-lined, construc¬ 
tion, Ariz., 287. 

engineering principles, treatise, 885. 
experiments, N.Mex., 483. 

(See also special crops.) 
in India, 386. 

projects for Portuguese East Africa, 
386. 

pumping plants for, U.S.D.A., 483. 
studies, Wash.Coi., 186. 
water, brackish, effect on crops, Ha¬ 
waii, 787. 

water, effect on composition of grain, 
530. 

Jsaria olonostachoides n.sp., notes, 154. 
Jsotoma longiflora, feeding experiments, 881. 
latodes rUHnus, notes, 680, 682. 

Japanese beetle— 

control, 760; N.J., 162. 
foreign parasites of, 162. 
in golf courses, 68, 
parasites of, 260. 


Japanese beetle—Continued. 

soil stages, insecticides for, 763. 
status in 1923, 162. 

formation, rfile of sugar in, Del., 411. 
studies, 209. 

Johne's disease in cattle, Wis., 481. 
Johnson’s mixture, toxicity studies, N.H., 

47. 

Jububes, Chinese, culture In United States, 
U.S.D.A., 443. 

Judas tree leafhopper, notes, 253. 

Kafir— 

and feterita crosses, seed color Inheri¬ 
tance, 30. 

head stems, composition and digesti¬ 
bility, Tex.. 467. 

Kala-azar, transmission by bedbugs, 253. 
Kale, variety tests, Hawaii, 740. 

Kansas— 

College, notes, 496, 900. 

Station, notes, 496, 900. 

Kelp- 

brines, potassium chlorld from, 610, 
728. 

potash from, 818. 

Kentucky Station, report, 898. 

Kidney abnormality in X-rayed rats, 229. 
Kidneys, effect of high protein diet, 71. 
Koufri, organic nitrogen in, value, 726. 
lAc Insects, systematic monograph, 600. 
Lachnopus u.spp., description, 59, 
Lactalhumin, nutritive value, 665. 

Lactase in alimentary tract of chickens, 
473. 

Lactic acid— 

feeding value, Mass., 173. 

In whey, determination, 317. 
milk for infant feeding, 107. 
streptococci, effect on ripening of 
cheese, 179. 

hactuhacUlus casei, casein splitting ability, 
679. 

Lactose— 

determination, 316. 
determination in milk, 207. 
propionic fermeutution rate, 100. 
utilization by chickens, 473. 

Lambs— 

breeding for meat, 172. 
early v. late weaning, Can., 572. 
fattening experiments. Can., 573; 
Okia., 572. 

feeding exiJtTiments, Ind.. 870; U.S, 
D.A., 172; Wash.Coi., 172. 
grazing in com field, N.Dak., 870. 
purebred v. crossbred, Cau., 573. 
suckling, feetls for, 670. 

(See also Sheep.) 

Land— 

and agricultural bank of Union of 
South Africa, 91. 
clearing projects, Minn., 684. 
clubs in Spain, provident, 596. 
credit. (See Agricultural cre<lit.) 
economics, treatise, 598. 
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Xund—Continued, 

grant colleges. (8te Agricultural col¬ 
leges.) 

holdings in Spain, reform, 687. 
nationalization in England, 204. 
plaster. (See Gjpsum.) 
parcliase for National forests, U.S.D.A., 
750. 

reform in Czecboslovakla, treatise, 

ao2. 

register In Spain, 688. 
resources, utilization, U.S.D.A., 791. 
settlement and Crown lands in South 
Africa, 91. 

settlement in Argentina, 192. 
situation, English, 189, 

. tenancy in North Carolina, 802. 
tenancy in Rumania, 192. 
tenancy, share, in Italy, 392. 
tenure and settlement in New Zea¬ 
land, 492. 

tenure systems of Mexico, history, 294. 
Talue relation to land Income, U.8. 
D.A., 698. 
fiands— 

cultivated in Japan, increasing area, 
294. 

cut-over. (See Cut-over land.) 
liiandacape gardening, treatise, 243. 
liarch— 

case-hearer, life history and habits, 
Coiin.State, 852. 
height growth, 640. 
l^rd, glyccrids, 709. 

Laeioderma eerricome. (See Cigarette 
beetle.) 

Laspeyreeia moleeta. (See Peach moth, 
oriental.) 

liatlfundia in Sicily, 294. 

Lawns, links, and sportsflelds, treatise, 
233. 

Lead— 

arsenate, commercial brands, 253. 
refineries, Injury to vegetation, 848. 
Leaf- 

roller, sprays for, Wasb.Col., 168. 
roller, studies, Wasb.Col., 167. 
scorch, physiology of, 40. 

Leather— 

belting, methods of testing, 88. 
chrome v. vegetable-tanned, 014. 
Leaves, dla-heliotropic attitude, 521. 
Lechriope peidii n.sp., description, 60. 
Lecithin, vitamin A In, 368. 

Iteg weakness in chicks, N.J., 186. 

Legume— 

bacteria, longevity in soil, Mo., 719. 
Inoculant inspection, N.J., 641. 
seed treatment to decrease hard seed, 
34. 

Legumes— 

for acid soils, 34; Iowa, 433. 
for dairy heifers, Ohio, 476. 
gypsum and sulphur for, Wa8h.Col., 
728. 

In com, value, Miss., 134. 


Legumes—Continued. 

inoculation, Mo., 630. 

inoculation factors in, Wasb.Col., 1.37. 

(See also Nodule bacteria.) 
utilization, symposium, 790. 
varieties, 636. 
variety tests, N.J., 6.36. 
yields, Nebr., 831. 

(See also Green manure and Alfalfa, 
Clover, eto,) 

Leguminous— 

hay crops, effect of fertilizers, 216. 
leaflets, movements, effect \>f moon¬ 
light, 828. 

Lemon— 

Juice, antiscorbutic fraction, concca- 
tratlon, 603. 

Juice, decitrated, conservation of anti¬ 
scorbutic potency, 668. 

Juice in milk, value for infants, 867. 
peel, protopectin from, 310. 
products, vitamins in, 666. 

Lemons— 

bud variants of, U.B.D.A., 749. 
coloration, hastening, 646. 
internal decline, 757, 758. 
toxic and insullu-like substances in, 
768. 

witches* br^m affecting, 649. 

Lens— 

antibodies in rabbits, absence of pre¬ 
natal effects, 336. 

antisera effect on reproduction and 
progeny, 887. 

Lentils, nutritive value, 066. 

Lepldopterous larvae immunity, rble of 
antibodies in, 161. 

Lepidosapltes ulmi, (See Oyster-shell 
scale.) « 

Leptinotarsa decemlineata, (See Potato 
beetle, Colorado.) 

Leptosphaeria tritici, notes, 46. 

Leptospira icterochaemorragiae iu rats, 
782. 

Lepyronia quadrangularis, biology and mor¬ 
phology, 661. 

Lespedeza, Korean, as new forage crop, 
U.S.D.A., 743. 

Lespedeza striata, (See Clover, Japan.) 
Lethal- 

factors, balanced, in Drosophila, 129. 
factors in cereals, 128. 

Lettuce— 

and cabbage resistance to low temper¬ 
ature, varietal differences, 733. 
cnltsre, N.J., 642. 
diseases, control, 152. 
growth in artificial light, 25. 
strain test, R.I., 746. 
variety, notes, Ohio, 441, 

Leucite, potash manufacture from, 423. 
Leuooptera coStetdla» bionomics, 663. 
Lewcoiermes ffavipes, control, Mlcb., 866. 
Lewes community, farm business of, 293. 
Lice, body, biology, 662. 

Lichens, destruction of mosses by, 127. 
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Life— 

duration In Droaophllu, 737. 
duration In Drosoi^lla, tablea» 128. 
without oxygen, addresa, 501. 

Light- 

effect on animal organism, 865. 
effect on dyed cotton fabrics, 716. 
effect on fat deterioration, 202 . 
effect on fertilizer requirements of 
plants, Wis., 424. 
trap for insects, new type, 367. 

{Bee alBO Sunlight.) 

Lignin— 

nnd mcthozyl In wood, relation, 311. 
chemistry, present status, 601. 
Lignocellulose gelatinization, 109. 
Liinbenieck In chickens, 85. 

Limbemeck-llke disease In fowls, cause, 
082. 

Lime— 

analyses, 025; N.J., 222. 
analyses. In Ohio, 222. 
arsenate. {See Calcium arsenate.) 
behavior In soil, 810. 
effect on cane solls^ln I'hllipplnes, 221. 
effect on humus and nitrogen In soil. 
Tenn., 820. 

effect on nltriflcotlonf 516. 
effect on nitrogen utilization, 726. 
effect on percolation of water through 
adobe soils, ^625, 

effect on soy beans, Del., 182; N.J., 
680. 

fertilizing value, 120 . 
forms and manufacture, In England. 
221 . 

leaching exiwrlments, 212 , 
nitrogen. {See Calcjum cyanamid.) 
products, inspection, Mass., 23. 
requirement of soils. (See Soils.) 
spreader, simplex, description, Mich., 
290. 

{Sec aUo Calcium and Liming.) 
Lime-phosphoric acid factor, studies, 724. 
Limes, (lectiu extraction from rind, 709. 
Limestone— 

analyses. In Ohio, 222. 
degree of fineness, effect, Del., 122. 
effect on calcium nnd magnesium In 
soil, 320. 

effect on pastures, 282. 

Llmc-sulphur— 

for San Jo84 scale, 801. 
mixture, fungicidal value, Ohio, 246. 
sprays, spreaders for. Mo., 746. 
tests, 262. 

V. Bordeaux mixture, Ohio, 748. 

V. Bordeaux mixture for brown rot, 
648. 

Idming— 

effect on grassland, 216. 
effect on truck crops, 143, 

New York soils, 428. 
use of marls for, Ky., 423. 

Wisconsin soils, Wis., 221. 

Linen Industry Research Association, re¬ 
port, 87. 


Linkage— 

of Dutch, English, and Angora in rab¬ 
bits, 480. 

values, measurement, 736. 

Linseed— 

cake, feeding value, 676, 
hybrids, studies, 80. 
meal cake, feeding Value, Kans., 74; 
Mo., 776. 

oil, effect on calcium and phosphorus 
assimilation, 874. 

Lipoids In flour, noodles, etc., determina¬ 
tion, 205. 

Lietroderee nociva, buff-colored, notes, 662. 
Idver, fats and lipoids In, following phos¬ 
phorus poisoning. 870. 

Livestock— 

admission. State Sanitary requirements,, 
TJ.S.D.A., 281. 

Chicago trade In, 298. 
college, at 1923 international, Mich., 
00 . 

cooperative sale in Germany, 206. 
disease production from molded silage,. 
382. 

diseases. (See Animal diseases.) 
experimental work, factors In, 669. 
feeding, 670. 

feeding In France, colonial product 9 
for, 274. 

feeding, relatlou to health, 180. 
feeding, treatise, 669. 

In China, future for, 193. 

Insurance In Belgium, 489. 
judging, manual for club members, 79 T. 
marketed In Canada, origin and qual¬ 
ity, 274. 

mineral nMjulrcments, Ill., 771; Wash. 
Col., 670. 

on farms in Sweden, 6f2. 
pedigree, effect on ordinary farm ani¬ 
mals, 73. 

ptd.soning by death camas, U.S.D.A.^ 
679. 

(See aJeo Plants, poisonous, and 
specific plants.) 

production, yearbook statistics, U.S. 
D.A., 795. 

pure breeds, Mendollan analysis, 228, 
52,5. 

relation to fertility maintenance, 725* 
scientific feeding, treatise, 569. 
sbipping, cooperative, 803. 
shipping In Ohio, Ohio, 893. 
statistics. {See Agricultural statis¬ 
tics.) 

types and market classes, treatise, 274.. 
vitamins for. III., 771. 

{Bee also Animals, Cattle, Sheep, cfc.> 
liObster, canned, discoloration in, 206. 
Loeffleria nevermanni cause of foot-and' 
mouth disease, 680. 

Loganberry— 

crown borer, paper on, 55. 
mosaic disease, notes, WeetWash., 6664 . 
Logs, shrinkage rate, effect of bark removal,. 
444. 
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LoUum spp., relationships and characteris* 
tics, 232. 

Loranthaceae oelastroidee, physiology of* 
226. 

Loss of head in standard elbows and tees* 
tests* 788. 

Louisiana— 

Stations* notes* 398* 900. 

Stations* report* 898. 

Lubricants— 

effect on mechanical friction* 87. 
viscosity at high pressure, 88. 
Lubricating oil emulsion for scale Insects* 
361. 

Lucern. (See Alfalfa.) 

Lucillinl* separation of sexes* tables, 661. 
Lumber— 

American* recommended standards, 44. 
Chicago trade In, 298. 
fire-killed, borer injury, 554. 
operations, outline for study* 693. 
rot* control, 156. 

(Koe also Timber and Wood.) 
Lumbering operations* handbook, 245. 
Lupines— 

culture experiments* 36. 

Importance in agriculture, 502. 

Lyda aignata, parasites of* 55. 

Lyonetia speculella, notes, 256. 

Lysiroeter percolates, effect of plants* 321. 
Machinery. (See Agricultural machinery.) 
Macrodactylus 8Ub»pino»u8. (See Rose 
chafer.) 

Macro8iphum solanifoUi. (See I'otato 
aphid.) 

M acroaporiutn — 

paraHticum, notes* 847. 
solonlj control* 156. 
spp.* control* 152. 

Magnesium— 

carbonate in soil* decomposition* 
Tenn.* 320. 

leaching experiments, 212. 
losses from soils* Tenn.* 320. 
oxid effect on calcium and magnesium 
in soil* 320. 

perchlorate trthydrate* use as drying 
agent, 410, 

Maize. (See Com.) 

Mai de caderas* treatment* 83* 382. 

Malaria. (See Mosquitoes and Anopheles.) 
Malnutrition— 

determining* welght-helght-age tables* 
663. 

diseases due to* 267. 

(See aUo Nutrition and tJndernutri- 
tion.) 

Malta fever— 

and abortion germ* immunologic iden¬ 
tity* 81. 
studies* 283. 

Maltose* propionic fermentation rate* 109, 
Mammals— 

recent North American* list, 658. 
sex ratio in* 230. 

(See alto Animals and apeoi/to Mnd$,) | 


Man— 

sex ratios in* 336* 634. 
stature* relation to length of append¬ 
ages* 734. 

Mandarins* unusual fruit conditions in* 
251. 

Manganese association with vitamins* 

459. 

Mangels— 

analyses* N.Dak.* 832. 
as affected by salt* 36. 
cost of production* West.Wash.* 391. 
feeding value* Can.* 578. 
storage, West.Wash.* 891. 
varieties* West.Wash.* 897. 
variety tests, Hawaii* 740; Minn.* 183. 
N.r>ak.*833; Oreg.* 529. 

Mangoes— 

grafting* Hawaii* 745. 
new varieties* Hawaii* 744. 

Mannite decomposing power of soil* index 
of fertility* 620. 

Mantoidea of South Dakota* 252. 

Manure— 

composition, effect of weathering and 
storage* Mo.J' 719. 

effect on availability of phosphorus of 
floats* 42^ 

effect on carbon dloxld of air* 724. 

effect on crops* 816. 

effect on soil temperature* 325. 

fertilising value, l20. 

liquid, conservation, 120. 

loss of nutrients since war* 725. 

shrinkage* Ohio* 422. 

V. fertilizers* Ohio* 422. 
value per ton, Md.* 816. 

Manuring experiments* Minn., 622. 

Maple— * 

scale, cottony* notes* Ind.* 853. 
sirup making. Mich.* 43. 
wilt* studies, 52. 

Maples, chromosome behavior in* 734. 
Mares* sterility in* 682. 

Margarines— 

nut, manufacture* 14. 
sesame oil determination in, 411. 
Margaropu* annulatue. (Bee Cattle tick.) 
Market— 

gardens. (See Truck crops.) 
reports* U.B.D.A.* 193* 394* 491* 692* 
795* 893. 

Marketing— 

associations* cooperative, in United 
States* treatise* 296. 
courses in* 189. 
education* 693. 
in North Carolina* N.C.* 98. 
questions and answers on* 493. 
studies* N.Dak.* 889. 

Marls for liming soils* Ky.* 423. 

Marog, organic nitrogen in, Talue, 726 
Marsh meadows* fertilisation, 628. 
Maryland Station* notes, 98. 

Massachusetts— 

College* notes* 98* 497* 695* 906 
Station* bulletin summary, 899. 
Station, notes, 98* 497* 696 
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Maititls in cows, 179. 

Mayetiola deetrucior, (Bee HeBsian fly.) 
Mayonnaise manufacture, suggestions, 766. 
Meadow— 

foxtail, methods of covering, 139. 
grass, methods of covering, 139. 
Meadows— 

establishment and management, 3.37. 
resources of Finland, 35. 

(Bee also Hay, Grass, and Grassland.) 
Meat— 

and meat products, methods of analy¬ 
sis, 700. 

canned, Bacillua hotuUnus in, 766. 
commercial cuts, U.S.D.A., 374. 
food value and healthfulness, 860. 
fresh and cold storage, vitamin B in, 
268. 

frozen, British trade in, 274. 
frozen, molds on, 305. 

Inspection in Michigan cities, Mich., 
96. 

meal for laying hens, Can., 276. 
of Brlti.sh Empire, 896. 
packing industry a treatise, 170. 
proteins, maintenance values, 365. 
raw, for laying hens. Can., 276. 
scraps, amount for flaying hens, Ohio, 
472. 

(Bee al90 Beef, Pork, etc.) 

Medicinal agents, tests, Mich., 180. 
Medicines, mlcrochemlstry, treatise, 280. 
Mediterranean fever, immunization against, 
with Bacillua almrtua, 181. 

Melaleuca leurodendron, notes, 46. 
Melanoffaater ampelophila. (Bee Pomace 
fly.) 

Mclanoplua femoratua on cranberry bogs, 
N.J., 059. * 

Melibiase, purifleation and concentration, 

112 . 

MeUttia aatyriniformia. (See Squash 
borer.) 

Melolonthidae, Japanese, studies, 553. 
Melon— 

aphid, control, Md., 454. 
aphid, notes, Iowa, 659. 
beetle, notes, 157. 

Insects, control. Mo., 760. 
insects, notes, Ind., 853. 

Melting points, paper on, 700. 

Membra cldae— 

of Kansas, 551. 
of South Dakota, 262. 

Membrane— 

equilibria, theory, 100. 
filters, nse in analytical work, 503. 
Mendel— 

and Gallon, centenary of, 28. 
and his contemporaries, 28. 

Mendelism, hearing on the origin of spe* 
cies, 28. 

Mercuric chlorid treatment, effect on seed¬ 
bed diseases, 161. 

Maromyza amerioana, (Bee Wheat-stem 
maggot.) 

MeruHua taerymana, notes, 58. 


Mesquite beans, composition and digesti¬ 
bility, Tex., 467. 

Metabolism— 

acid base, 63. 

basal, determination, treatise, 163. 
basal, of pigs, 671. 
basal, problems, 556. 
carbohydrate, 658. 

determinations, effect of small break¬ 
fast, 556. 

estimation from carbon dloxld produc¬ 
tion, 262. 

numerical factors in, determining, 557. 
of rats during fasting and digestion, 
370. 

Metachroma — 

antennalia, notes, 856. 
interruptum, notes, Ind., 853. 
interruptum on apples, 363. 
Meteorological— 

and crop data, correlation, 490, 718. 
factors, periodicity, 717. 
literature, bibliography, 719. 
observations. Mass., 115, 615, 811; 
Minn., 115, 616; N.Dak., 811; N.J., 
616; U.S.D.A.. 14, 413, 414, 615, 
795, 810; Wyo., 115. 
observations at Scottsbluff, Nebr., U.S. 

D.A., 115. 
tables, 115. 

Meteorology, papers on, IJ.S.D.A., 413, 615, 
810. 

(Bee alao Climate, Rainfall, Tempera¬ 
ture, Weather, etc.) 

Metbozyl and lignin In wood, relation, 311. 
Methyl alcohol In ethyl alcohol, test, gly¬ 
cerin as disturbing factor, 505. 
Methylene blue— 

ingestion by flies, 57. 

retluction by Iron compounds, 13. 

test of milk, N.H., 178. 

Mice in fields and orchards, control, U.S. 
D.A., 262. 

(8ee alao Rodents.) 

Michigan— 

College, notes, 98, 600, 900. 

Station, notes, 98, 600. 

Station, quarterly bulletin, 96, 599. 
Station, report, 197. 

Miorococcua — 

melitenaia In goats, 583. 
melitenaia infection, melltin tc^st for, 
480. 

neurotoviae, notes, 363. 
Microorganisms— 

energy sources in soil, 18. 

In partially sterilized soil, 18. 

In soil, relation to crop yields, N.J„ 
624. 

removal from sirup, La., 808. 
Rickettsia-llke, In insects, 651. 

(Bee alao Bacteria.) 

Microscopy, analytical, aims and methods, 
treatise, 611. 

Microsiphones of the soil, 416. 
Microsubllmation apparatus, 208. 
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Mildew, downy, on cucurbits, studies, Del., 
147. 

(See also hoet planta.) 

acidified with lemon Juice, ralue, 867. 
acidity in, development, 278. 
acidophilus, production, 618. 
action of rennet and heat on, 606. 
adulteration, testing, 807. 
analyses, 207. 

analysis, standard methods, 579. 
as sole diet, grpwth and reproduction 
on, 266. 

Bacillus aoidophUuSi temperature 
studies, 65. 

Bacillus acidophilus, therapeutic ac¬ 
tion, 164. 

bacteria in, counting, 779. 
bacteria in, decomposition products, 
286. 

boric acid determination In, 112. 
bottle caps, bacterial counts on, 778. 
cans, bacteria In, N.Y.State, 78* 
chlorln determination In, 714. 
clean, production, 178, 577. 
color value, 476. 

composition, as affected by insulin, 9. 
composition, variation In, 677. 
Conference, National, in London, 677. 
contamination, Endows medium in lo¬ 
cating, 579. 

contamination with sine, 163. 

cost of production, 689; Calif., 487; 

Wash.Col., 191. 
cryoscopy, 207. 
curd, strength test, 879. 
detection of sterilised concentrated 
milk in, 208. 
dried, analyses, 316. 
dried, fat determination In, 208. 
evaporated, bitter flavor in, Mich., 177. 
evaporated, rOle of bacteria in curd¬ 
ling, Wls., 477. 

Ever Fresh," examination, Mich., 177. 
examination, cryoscopic method, 18. 
fat, composition, effect of silage, 279. 
fat content, effect of speed of centri¬ 
fuging, 714. 

fat, cost of production, 689. 
fat, effect of high protein feeds, 8.Dak., 
474. 

fat, effect on quality of cheese, 277. 
fat production, relation to age, 475. 
fat tests, factors affecting, 679. 
flow as affected by period of lactation, 
370. 

food value and care, 577. 
formulas for Infants in Tropics, 556. 
goflt*s, detection in cow*s milk, 506. 
goat’s, Roquefort cheese from, 97. 
handling and distribution, 577. 
heat coagulation of, Wls., 47T. 
high cellular count, relation to udder 
infection, Mich., 81. 
human and cow’s, calcium metabolism, 
664. 

human, calcium In, 867. 
human, cholesterol In, 566. 


Milk—continued. 

human, salt content as affected by 
diet, 166. 
in diet, value, 266. 

In hot condition, transporting, tests, 
880. 

inspection, value for small city, 880. 
lactic acid, for Infant feeding, 167. 
malted, fat determination In, 208. 
market, bacteria In, relation to uten¬ 
sils, N.Y.State, 78. 
pails, covered, different types, ^580. 
pasteurisation— 

effect on tubercle bacilli in, 78. 
paper on, 677. 

plants, Improvement, Mich., 599. 
process, bacterial count during, 
779. 

relation to thermal death point of 
tubercle bacilli, 582. 
pasteurized, pin point colonies, cause, 
780. 

pasteurizer, four compartment, tests, 
678. 

powders for culture making, 278. 
powders, keeping quality, 202. 
powders, peroxidase activity, effect of 
storage, 608. 
production—* 

and fat content, effect of brewery 
waste, 675. 

clean and cold, N.Y.State, 78. 
cost of, relation to feeding, 577. 
effect of feed on, S.Dak., 474. 
effect of soy bean bay, Wls., 474. 
effect of stage of lactation, 877. 
feeding for, Ind., 177; U.S.D.A.. 
177. 

increasing by heavier feeding, 
Ohio, 475. 

methods and costs, 279. 

1914 to 1920, 279. 

protein-free, supplementary value. 62. 
proteins, maintenance values, 365. 
proteins, value In reproduction, 563. 
remade and natural, viscosity, 613. 
remade, properties, 606. 
ropy, distribution of organisms In milk 
plants, 880. 

sale and advertising, 179. 
sale In Scotland, regulations, 279. 
salt content as affected by diet, 166. 
secretion following parturition, 777. 
skimmed. (Bee Skim milk.) 
sour, feeding value. Mo., 776. 
substitutes for pigs. Can., 375. 
supply of Lansing, Mich., 178. 
supply of Ypsilanti, Mich., 179. 
survey of North Dakota cities, 580. 
sweetened condensed, antiscorbutic 
property, 368. 

sweetened condensed, bacterial thicken¬ 
ing, 880. 

temperature of coagulation, 112. 
testing, Babcock method, 677. 
testing, direettons. Mo., 579. 
tests, Roese-OottUeb v. Babcock* 207. 
thermophilic bacteria from, 779. 
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Milk—Continued I 

transportation by motor truck, n.S.D.A., 
892. I 

ultrafiltration, technique, 816. | 

variations from different quarters of | 

udder, 476. 

vitamin C in, effect of copper, 668. 
water in, detecting, 713. 
whole V. condensed, for malnourished 
children, 67. 

Milking, electric, in New Zealand, 88. 
Milkweed— 

herpetomonad flagellates in latex, 260. 
woolly-pod, poisonous to livestock, 
U.S.D.A., 881. 

Mill, laboratory, for dried fruits, 113. 
Millet— 

as emergency hay crop. Wls., 35. 
variety tests, N.Dak., 833. 
yields, Nebr., 831. 

Milling and baking laboratory of Bureau 
of Agricultural Economics, work, 
US.n.A., 413. 

Mineral— 

feeds for farm animals, Wash.Col., 670. 
metabolism, 63. • 
metabolism of cows, Wis., 475. 
requirements of livestock. III., 771. 
Minerals— 

for baby beeves, Ohio, 468. 
for pigs, 774; Ill., 674 ; Iowa, 470; 
Ohio, 469. 

in wheat rations, Wash.Col., 169. 
Minnesota— 

Crookston Substation, report, 107. 
Dulutb Substation, report, 604. 

Morris Substation, report, 107. 
Northeast Demonstration Farm, re¬ 
port, 694. • 

Station, notes, 696, 708. 

Station, report, 797. 

Uulverslty, notes, 690, 708. 

Mississippi— 

College, notes, 198, 696. 

Delta Branch Station, report, 197. 
liiver, new island in, 719. 

Station, notes, 198, 696. 

Missouri— 

Fruit Station, biennial report, 06. 
Fruit Station, notes, 708. 

Station, notes, 98, 696. 

Station, repert, 797. 

University, notes, 98, 690. 

Mites— 

infestation of mosquitoes by, 256. 
lice, and fleas, West.Wash., 397. 
Moisture— 

determination in dried milk, 316. 
in walls of buildings, movement, 889. 
Molasses— 

alcohol from, acid requirements, 809. 
beet pulp. (See Beet pulp.) 
dry substance content, 113. 
history and use, 614. 

Mold- 

growth on frosen meats, 865. 
sooty, control, N.H,, 149. 


Molds in silage, effect on livestock, 382. 
Moles, common garden, in Iowa, Iowa, 54. 
Monarthropalpus huwi, (See Box leaf- 
miner.) 

Monkeys, sex chromosomes, 834. 

Monochamue scutellatue, (Bee Pine-saw¬ 
yer, small.) 

Mont Alto Forest, silvicultural studies In, 
750. 

Montana— 

College, notes, 497. 

Station, notes, 497. 

Moonlight, effect on leaf movements of 
legumes, 823. 

Moor waters, potash fertilisation, 626. 
Moors, fertilization, 623. 

Morning glory, wild, eradlction, 836; Utah, 
836. 

Mortar, strength, effect of alkali, 788. 

Mosaic disease— 

intracellular bodies in, 449. 
of tdants, Iowa, 449. 
studies, 543. 

(See also spedflo host plants.) 
Moskonfyt, studies, 716. 

Mosquitoes— 

control, Conn.State, 852; N.J., 662. 
malarial, in Missouri, Mo., 750. 
oviiMislting, odors attractive to, 763. 
parasitic mites on, 256. 

(See also Anopheles.) 

Mosses, destruction by lichens, 127. 
Mothers, labor on truck farms, 690. 

Motor— 

trucks in New Tork, N.Y.Comell. 798. 
Vehicle registration, U.S.D.A., 483. 
Mottling disease of sugar cane. (See Sugar 
cane.) 

Mountain— 

sickness, form of, 100. 
valley, transect of, 821. 

Muck— 

land, fertilization, Mich., 22. 
roller, construction, Mich., 689. 
soils, fertility requirements, Mich., 
119. 

Mule, fertile mare, 231. 

Mullen rosettes as winter shelters for in¬ 
sects, 759. 

Mungo beans, behavior, N.C., 882. 

Muriate of potash. (Bee Potassium chlo- 
rid.) 

ifiisca domestica, (See House flies.) 
Muscular action, mechanism, 100. . 
Mushrooms, value as auxiliary crop, 
N.Dak., 837. 

Muskuhelon— 

anthracnose, control, 158. 
downy mildew, control, 156; Del., 147, 
Muskmelons— 

composition and maturity, U.S.D.A., 
746. 

spraying and dusting, Md., 840. 
Mustard— 

adulteration, detection, 206. 

brans, analyses, 207. 

seeds, commercial, composition, 206, 
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Mutant characters in DrotopMla wilUs- 
ioni, 227. 

Mutation— 

and evolution, relation to Mendclism. 
128. 

In Drosophila mclanogattter, 883, 428. 
Mutton fat deterioration, 201. 
Mprmelaohista amhigua ramulorum, poi¬ 
soning experiments, 856. 

MpaoaporiH m — 

oortieolum on apple, 51. 
sp., notes, 156. 

Myzui — 

houghionenaU. {See Gooseberry 
aphid.) 

peraieae. {See Peach aphid, green.) 
Napier grass, tolerance to brackish water, 
Hawaii, 788. 

Nasturtium, fasciation and prolepsis in. 
549. 

Natada arichia n.sp., description, 661. 
National— 

Education Association, rural educa¬ 
tion section, notes, 200. 

Milk Conference proceedings, 677. 
Naval Stores Act, enforcement, U.S.D.A., 93. 
Naval stores industry, report, 245. 

Nebraska— 

Station, notes, 198. 

Station, report, 898. 

University, notes, 198, 798. 

Necator americanua, longevity and Infec- 
tivity, 550. 

Necrology, notes, 699. 

Nectria galligena, notes, 51. 

Tielumho nuoifera seeds, longevity, 39. 
Nematode— 

disease of cereals, 848. 
root-knot, control, 549. 

Neocleptria puncHfera affecting cotton 
seedlings, 357. 

Neosaivarsan, protective and curative ac¬ 
tion, 786. 

Nephantia aerinopa, control, 662. 

Nephritis, acute interstitial, in colts, Mich., 
180. 

Nervous system, blastomycotlc Infection, 
680. 

Nesslerlzatlon— 

turbidity in, avoidance, 712. 
turbidity in, cause, 11. 

THewrotoma nemoralia, bacterial parasites 
of, 363. 

Nevada Station, report, 898. 

New Hampshire— 

Station, notes, 696. 

Station, report, 197. 

Now Jersey- 

Stations, notes, 398. 

Stations, report, 694. 

New Mexico— 

College, notes, 697. 

Station, notes, 697. 

Station, report, 495. 


New York— 

Cornell Station, notes, 697. 

State Station, guide to buildings and 
fields, 299. 

State Station, notes, 98, 497. 

Nickel carbonate for wheat smut control, 
Wash.Col., 149. 

Nicotians, self-fertilization in, 527. 
yiootUma tahacum, inheritance in, 826, 
827. 

Nicotin— 

dust, carriers for, N.J., 658. 
dust, use against garden insects, 55. 
dusts, commercial v. homemade, Md., 
453. 

sulphate for aphid control. Pa., 254. 
Nitrate— 

accumulation, factors affecting, Nebr., 
814. 

content of soil, 813. 
high-potash, availability of nitrogen 
and potash, 217. 
industry, Chilean, survey, 22. 
nitrogen, determination in presence of 
cynnamld, Ilf 

of ammonia. (See Ammonium nitrate.) 
of potash. (See Potassium nitrate.) 
of soda. {See Sodium nitrate.) 

Plant No. 2 at Muscle Shoals, possible 
use, 217. 

production in soil. Mo., 719. 

Nitrates— 

accumulation in soil, effect of plants, 
19. 

accumulation in soil following legumes, 
724. 

and nitrification in soils, 516. 
control, studies, Colo., 621. 
determination in soil. 111, 505. 
effect on composition of potatoes, 
Colo., 533. 

estimation by electrometric titration, 
611. 

fall applications, effect on apples, Mo., 
745. 

in organic materials, detection, 11. 
in soil under corn culture, distribu¬ 
tion. 418. 

in soils, studies, N.Mex., 418. 
movement in soil, 824. 
production, 722. 
world’s production, 819. 

Nitric acid, new color reaction, 611. 
Nitrification— 

agricultural significance, 399. 
as affected by fertilizers, 419. 
in soil, aeration and reaction for, 215. 
in soil, factors affecting, 516. 
in soils of red prairies, 516. 

Nitrites, oxidation, conditions favoring, 
215. 

Nitrobacter soil vaccine, testa, Mich., 118. 
Nitrogen— 

and phosphoric acid, ratio for com, 
326. 
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Nitrogen—Continued. 

atmospheric, fixation by plants in In¬ 
dia, 225. 

atmospheric, utilisation by yeast, 68. 
available, determination, 700. 
available in soil, sorghum as indicator, 
416, 624. 

content of beef, Mo., 171. 
content of soil, effect of cropping and 
treatment, 728. 

deficiency, effect on tomatoes. N.H., 
124. 

determination in cotton, 716. 
determination in nonbomogeneous prod¬ 
ucts, 804. 

dialyzable, production by legume bac¬ 
teria, Tenn., 323. 

effect on yield and form of sweet po¬ 
tatoes, 342. 
fixation— 

nnd American agriculture, 618. 
as cyanid, 726. 
different air processes, 726. 
in soil by nonsymblotic organisms, 
417. 

industry In • South Africa, pros¬ 
pects, 327. 
summary, 422.^ 
symposium, 709. 

fixing power of soil, index of fertility, 
620. 

forms, effect of, 217. 
hnndl)ook, 422. 

in fertilisers, determination, 805. 
in soils, effect of variations In tillage 
and cropping, Wnsh.Col., 110. 
industry, treatise, 827. 
lime. {See Calcium cyanamid.) 
loss from compost,* eff<>ct of sulphur. 
Ga„ 123, 

loss from composts, 422. 
loss from soils, Tenn., 320. 
metabolism of ruminants, effect of as- 
paragln nnd ammonium nitrate, 771. 
nonprotein, in blood of children, 265. 
organic, in koufrl, value, 726. 
recovery in crops, 326. 
residual, determination, 314. 
salts, acid and alkaline, action, 121. 
situation in United States. 518. 
source, effect on potato scab, N.J,, 652. 
supply of cultivated soil, 813. 
survey, 22, 518, 726. 
use in apple orchard, 240. 
utilisation in soils, effect of lime. 726. 
variability in soils, 419. 

Nitrogenous— 

compounds, organic, activity, 204. 
constituents, extraction from plant 
cells, 809. 

fertUIxera, comparison, Tenn., 744. 
Nitrous acid— 

action on bexone bases, 604. 
new color reaction, 611. 

Nodular disease of sheep, control, Ohio, 
481. 


Nodule— 

bacteria In nonlegumlnous plants, 225. 
production. (See aUo Legumes, In¬ 
oculation.) 

Noodles— 

lipoids in, determination, 205. 
with whole egg and yolk, differentia¬ 
tion, 206. 

Norit V. bone black for ash adsorption, 110. 
North Carolina— 

College, notes, 300, 407, 798. 

Station, notes, ‘497. 

Station, report, 898. 

North Dakota Station, report, 898. 

Nucleic acids, effect on basal metabolism, 
265. 

Nucleins, chemistry and physiology, ’trea¬ 
tise. 407. 

Nut margarlns, manufacture, 14. 

Nutrient solutions— 

effect of aeration and continuous re¬ 
newal, N.J., 630. 

reaction and volume, effect on plant 
growth, N.J., 629. 

reaction changes due to plant growth, 
N.J., 629. 

Nutrition— 

animal. (See Animal nutrition.) 
balance In, .306. 
essentials of, treatise, 860. 
human, manual, 764. 

Index, weight-belght-age tables, 663. 
plant. (See Plant nutrition.) 
relation to hereditary changes in 
plants, 738. 

relation to vitamins, 825. 

(See alHO Diet, Malnutrition, and Un- 
dernutrltlon.) 

Nutritive elements, temporary depletion, 
effect on plant growth, 613. 

Nuts, oil extraction from, 509. 

Nuts, roasted, vitamins in, 867. 

Tfysaun galUnae. (See Chicken mites.) 

Oak tree, story of, treatise, 299. 

Oat— 

by-products, digestion experiments, 
Tex., 467, 

crown rust, control, 156. 
hulls, adhesives and furfural from, 
114. 

hulls, composition, 570. 
hulls, digestibility as affected by so* 
diiim hydroxid, 372. 
smut control, 651; Minn., 150; Wash. 
Col., 149. 

smut resistance, inheritance, 229. 
smut, stinking, control, Mich., 148. 
straw, composition, 570. 

Oats— 

and peas as emergency hay crop, Wls,, 
36. 

and peas as hay crop, Mich., 138. 
as sole ration, effect on calcium and 
phosphorus balance of horses, 775. 
breeding and selection, Ga., 132. 
breeding experiments, Miss., 134; 
Wls,, 434. 
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Oats—Continued. 

crosses, inheritance of smut resistance 
in, 229. 

culture experiments, 36, 

Engelbrekt, description, 582. 
fertilizer experiments, Minn., 119; 
Wis., 421. 

following soy beans, yields. Miss., 134. 
growth in artificial light, 25. 
inheritance studies, Wash.Col., 128. 
logren, behavior and characteristics, 
Iowa, 432. 

percentage returns, Ind., 830. 
picking and seeding tests, Ohio, 433. 
rate-of-manuring experiments, Minn.. 
119. 

seeding experiments, Minn., 133, 636; 

N.Dak., 833; Nebr., 831; Oreg., 529. 
sproute<l, for laying hens, Can., 276. 
time of cutting, Minn., 133. 
varieties, Ga., 132; Idaho, 830; Mich., 
133; Mo., 741; Oreg., 739; Wash. 
Col., 186. 

varieties and areas, Wash.Col., 37. 
varieties, yields, Va., 35. 
variety as agronomic unit, 529 
" variety tests. La., 830; Minn., 133, 
134, 636; Miss., 134; N.Dak., 833; 
N.I., 636; N.Mcx.. 433; Ohio, 433. 
whole, deficiencies, Ohio, 466. 
yield and rainfall in Bavaria, 509. 
yields, Nebr., 831; Ohio, 488 ; U.S.D.A., 
136. 

Odontria zealandioa on turnips, 704. 
Oenopthira pilleriana, parasites of, 255. 
Oestrous cycle in rats, 131. 

Ohio— 

College of Agriculture Extension Serv¬ 
ice, handbook, 493. 

Station, monthly bulletin, 299, 797, 
899. 

Station, notes, 98, 697. 

Station, report, 495. 

University, notes, 98, 300, 697. 

adium — 

lactis, studies, N.J., 654. 
sp., notes, 248. 
spp., notes, 46. 

Oil- 

emulsion, lubricating, for San Jos^ J 
scale, 552. i 

from seeds and nuts, extraction, 509. 
meal. (See Linseed meal.) 
palm industry in French East Africa, 
43. 

seeds, Indian, studies, 532. 
sprays effect on fruit trees, 442. 
sprays, studies, Wash.Col., 157. 

Oils— 

antirachitic effect, 568. 
effect on fertilizing value of calcium 
cyanamid, 817. 

emulsified, use as ovicides, 253. 
purification, 818. 

South African, vitamin A in, 566. 

{See also Fats, Cottonseed oil, Olive 
oil» etc.) 

OUahoma College, notes, 98, 898. 


Olaw imhricata, parasitism of, 734. 
Oleomargarln. (See Margarln.) 

Olive- 

knot organism on related hosts, patbo^ 
genicity, 549. 

oil, effect on calcium and phosphorus 
assimilation, 874. 

Onoopeltua faaciatue, notes, 260. 

Onion— 

diseases, control, 152. 

Fusarium rot, notes, Wash.Col., 160. 

I maggot, chemicals attractive to, 162, 
mold, notes, 847. 
pink root, In Ontario, 542. 
thrips, control, improved methods, 
Mich., 56. 

Onions— 

culture, N.Dak., 239. 
effect of preceding crop, R.I., 746. 
poUlnatioD and self-fertility, 144^ 
spacing experiments, Can., 239. 
Ooepora scabies. (See Potato scab.) 
Ophthalmia in rats on vitamin A free diet, 
664. 

Orange— 

juice, vitamin B*in, 564. 
peel confections, vitamins in, 666. 
rind, pectins in, 709. 
stem-end rot, control, P.R., 838. 
Oranges— 

aphid affecting, 660. 
native, survey, Hawaii, 744. 
toxic and insulin-like substances in, 
768. 

witches’ broom affecting, 649. 

Orchard— 

brush burner, construction, Calif., 86. 
beating experiments, N.Mex., 440. 
horse disease, 'studies, Wash.Col., 180. 
Orchards— 

fertilizer experiments, N.H., 141; 

Wash.Col., 143. 

general discussion, Wis., 535. 
planting, Ohio, 747. 
soil management, Mich., 141. 
spray program for Oregon, 65. - 
spraying, W.Va., 240. 

(See also Fruits, Apples, l^eaches, cto.) 
Orchelimum spp. on cranberry bogs, N.J., 
659. 

Orohestes — 

paUioomis, notes, 256. 
pallicomis, studies, 2f58; Ohio, 257. 
testaoeus, notes, 55. 

Oregon— 

College, notes, 800. 

Station, notes, 800. 

Organic— 

acid, urinary excretion of, 164. 
acids effect on decomposition of straw, 
Teno., 328. 

fertilization, effect on biochemica.1. 

conditions of soil, 816. 
matter and growth-promdtlng sub¬ 
stances in soils, 609, 728. 
matter, decomposition and malnte-^ 
nance In soils, Wash.Col., 118. 
matter, decomposition in soils, 415. 
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Organic—Continued. 

matter, effect on soil flora, 620. 
matter in soil, effect of partial sterilt- 
ration, 17. 

matter, nitrates In, detection, 11. 
matter, toxic, In soils, 19. 
nitrogen in fertilizers, determination, 
204. 

radicals, 100. 

Bupplements for pigs. Can., 376. 
waste disposal, Beccarl system, 423, 
Organisms. (See Bacteria and Microorgan¬ 
isms.) 

Oriental peach moth. (See Peach moth.) 
Orifleos, adjustable submerged, discharge 
through, 788. 

Ornamental plants, shrubs, and trees. (See 
Plants, Shrubs, and Trees.) 

Oryctee rJiinoccros, control, 602. 

Oacinella frit, prevalence and habits, 553. 
Osmotic pressure, methods for determin¬ 
ing, 426. 

Osteomalacia in horses, 780. 

Osteoporosis In horses, 786. 

Ostrich farming in South Africa, 777. 
Otiorhynchus — , 

ovatua, morphology and biology, 69. 
raucuB, affecting rhubarb in France, 
662. • 

spp. on cranberry, Wash.Col., 158. 
Ova, parthanogenetlc development in ova¬ 
ries of guinea pigs, 231. 

Ovaries in rats, weight, 131. 

Ox warble, summary, West.Wash., 61. 
Oxidatioa of carbohydrate and fat mix¬ 
tures, analysis, 558. 

OxycarentiB hyalinipenniB, notes, 762. 
Oysters— 

purified, 164. • 

studies, N.J., 657. 

Oyster-shell scale— 
notes, Ind., 853. 
spraying for, Mont., 552. 

Ozonium omnivorum — 
life history, 544. 
notes, 248. 

PachnaeuB sp., notes, 252. 

Pachyneuron sp., manner of feeding, 762. 
Paddy. (£fee Rice.) 

Paint, effect on wood, 388. 

Paints, pigments, and varnishes, chemistry 
of, treatise, 210. 

Palladium electrodes, preparation and mech¬ 
anism, 504. 

Palm— 

beetles in Burma, 662. 
coconut. (See Coconut.) 
oil production in French West Africa, 
242. 

Palms, sugar producing, history and habits, 
242. 

Palmyra palm bud rot, control, 156. 
Pancreas— 

aqueous extracts of, 65. 
gland, chemical studies, 410. 
of livestock, Insulin in, 502. 


Panlscini, review of genera, 655. 

Papayas— 

peach scale affecting, V.I., 856. 
propagation, Hawaii, 744. 
vitamin B in, 666. 

Paper— 

industry of Canada, 649. 
manufacture from Australian woods, 
245. 

manufacture from British Guiana 
woods, 843. 

Paradicblorobenzene— 

effect on germinating corn, N.J., 631. 
experiments in the South, 362. 
for corn rootworm. La., 853. 
for peach borer control, 55, 362, 550; 
Conn.State, 852 ; Ind., 853 ;' N.J., 
457. 

insecticidal value, 855. 
new uses, 55. 

Paralysis— 

lumbar, in goats, 682. 
posterior, pathology, 582, 786. 
Parasites— 

dipterous, biology, 763. 
fungus, of animals, 680. 

(See alBO apecific ptraaites.) 
Parasitism, studies, 226. 

Paratetranychua piloaua, (See Red mits, 
European.) 

Parathyroids, changes in, due to ultra¬ 
violet light, 767. 

Paratyphoid of bees, 364. 
Paratyphoid-enterltidls group, studies, 272. 
Parsnips— 

in storage, changes in, Md., 343. 
i^mclng experiments, Can., 239. 
Parthenothripa dracaenae, notes, 762. 
Passion fruit cultivation in Victoria, 242. 
Pasteurization. (See Milk.) 

I'astures— 

Bermuda, improvement, Ga,, 133. 
Caenurgia erechtea affecting, 362. 
establishment and management, 337. 
fertilizer experiments, 232. 
fertilizer experiments, treatise, 215. 
improvement studies, N.II., 135. 
in semi-waste lands, 34. 
maintaining productivity, Iowa, 637. 
phosphates for, 827. 
resources of Finland, 35. 
seed mixtures for, Oreg., 629. 
stump, grazing heifers on, J^inn., 677. 
(See alao Grasses and Meadows.) 

Path coefficients, theory, 127, 128. 
Pavements, loads on, studies, 288. 

(See «lao Concrete and Roads.) 
Pavetta indica, bacterial nodules of, 225. 
Pea— 

aphM, control, 55; Md., 463; Wls., 
453. 

meal, feeding value, Idaho, 873. 
oat and vetch silage. (See Silage.) 
powdery mildew, control, 156. 
root and stem rot, studies, N.J., 652. 
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Peach— 

aphid, green, carrier of leaf roll, 352. 
aphid, green, control. Pa., 264. 
aphid, green, life history studies, Fa., 
263. 

bacterial spot, 648. 

borer, control, 56, 362, 660; Conn. 

State., 852; Ind., 853; N.J., 467. 
brown rot canker and twig blight, 
studies, N.J., G54. 
brown rot, control, 648; Ohio, 446. 
buds, moisture content, relation to tem¬ 
perature, 24. 

crown-gall, N.Y.Cornell, 354. 
curculio, control, 648. 
flower buds, frost resistance, Ga., 140. 
leaf curl, control, 240. 
little disease, studies, Del., 147. 
moth, oriental— 
control, 760. 
in Pennsylvania, 363. 
in Virginia, 150. 
in Virginia, Va., 467. 
life history and control, Conn. 

State, 852. 
notes, 157. 

schedule of treatments, N.J., 161. 
studies, 762. 

varieties of fruit unaffected by, 
255. 

pest investigations, developments, 253. 
scab, control, 548; Ohio, 445. 
seedling resistant to root knot, 649. 
seedlings, propagation, Ga., 141. 
seedlings, propagation and distribu* 
tlon, N.J., 644. 
sour sap, cause, 250. 
stocks, notes, 240. 
tree fumigation, 252. 
wilt disease, notes, N.J., 655. 
w’ood, effect of yellows, Del., 147. 
yellows, studies, Del., 147. 

Peaches— 

as affected by sodium nitrate, N.H., 
142. 

breeding experiments, N.J., 644. 
changing permeability, studies, Del., 
123. 

chemical composition, Del., 140. 
fertilizer experiments, W.Va., 637, 538. 
harvesting, grading, and marketing in 
South Carolina, 103. 
immature, dropping, Del., 140. 

J. H. Ilale, fruity’ setting on, N.J., 646. 
pruning, Kans., 40. 

Rhlzopus affecting, 354. 
spray schedules for, N.J., 144; W.Va., 
240. 

spraying directions for Japanese bee> 
tie, N.J.. 162. 
spraying program for, 55. 
spraying, spreader tests in, 359. 
summer pruning, N.J., 644. 
thinning experiments, 144, 241; Ind., 
836. 

varieties for Michigan, Mich., 42. 
varieties, instability in, 227. 


Peanut— 

cake, feeding value, 676. 
rosette In Nigeria, 248. 
rosette, notes, 46. 

Peanuts, shelled White Spanish, grades, 
U.S.D.A., 794. 

Pear— 

blight organism, studies, Tenn., 849. 
leaf blister mite, studies, 764. 
midge, notes, 763. 

pyslla control, N.J., 658; N.Y.State, 

66 . 

stocks, notes, 240. * 

Pears— 

Bartlett, changes in, 839. 
fruit bud formation, date, 240. 
harvesting and storage, Oreg., 889. 
pollination, studies, Calif., 241. 
pruning, Kans., 40; Mo., 586. 
spray schedules for, N.J., 144. 
spraying and dusting, N.Y.State, 66. 
spraying experiments, N.J., 654. 
storing experiments, 845. 

Peas— 

and oats. (See Oats and peas.) 
canning, breeding experiments, Wis., 
434. 

canning, di8eaa«iB, Del., 147. 
canning, production in Wisconsin, 199. 
culture experiments, 36. 
growth in artificial light, 25. 
plat tests, Hawaii, 740. 
seeding experiments, N.Dak., 838; 
Or eg., 529. 

varieties, Idaho, 830; Mich., 188; 

Oreg., 739; Wash.Col., 136. 
variety tests, N.Dak., 833; Oreg., 629. 
vitamin in, effect of cooking methods, 
Wis., 462. 

Peat— 

areas, fertilizer experiments, Wis., 
421. 

bacterial decomposition, Mich., 118. 
bogs of Sweden, 325. 
deposits, stratigraphic study, 511. 
insulating properties and use, 886. 
production in 1921, 217. 

(£fce also Moors.) 

Pecan— 

insects, control, U.S.D.A., 253. 
oil, chemical constituents, 409. 
scab, control, 768. 

trees, grafting and budding, Fla., 589. 
Pecans— 

variety tests, N.Mex., 440. 
yield and quality, studies, 242. 
yield, variation in, N.C., 887. 

Pectic material in root hairs, 126. 
Pectin- 

extraction from lime rind, 709. 
from lemon peel, 810. 
in fruit, determination, 206. 

Pectinase— 

in Rhlzopus spores, 764. 
production of Rhisopus, effect of tem¬ 
perature, 758. 
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Fectinogen extraction from sugar cane, 
310. 

Pectinophora goBsypieUa, (See Boll worm, 
pink.) 

Pectins in roots and bitter orange rind, 
709. 

Pectin-sugar-acid gels, datk on, 209. 
Pedioulue veatimenti. (See Lice, body.) 
Peffomyia hraaaicae, (See Cabbage mag¬ 
got.) 

Pellagra, treatment and prevention, 270. 
Pellioniella macroapora n.sp., notes, 156. 
Pennsylvania— 

College, notes, 99, 300. 

Station, notes, 99. 

Pentosans— 

action of sodium bydroxld and cupram- 
monium solutions on, 109. 
determination in wood cellulose, 715. 
Pentoses and pentosans, estimation, 12, 
315. 

Pepper— 

diseases, notes, Ga., 148. 
wilt, notes, N.Mex., 446. 

Perennials, herbaceous, U.S.D.A., 749. 
perfumes, synthetic, preparation, 509. 
PeHdermium atrohi. * (See White pine 
blister rust.) 

Pcrilliia cUiudua, eneinyatof potato beetle, 
Mich., 551. 

Permeability— 

of cells to electrolytes, 26. 
reactions as test of plant response to 
fertilizers, Del., 123. 
studies, 224, 426. 

variation, relation to plant movements, 
521. 

Pharmacology, applied, tre^atise, 365. 
Phasmoidea of South Dakota, 262. 
Phonological observations in British Isles, 
718. 

Phenology— 

and agriculture, 717. 
studies, 523. 

Philipixine College of Agriculture, notes, 
498, 698. 

Phllornis, bird-infesting genus, 256. 
Phloridzin, effect on mortality from insulin 
bypogiycemia, 100. 

Phoma — 

apiicola, control, 152. 
apiicola, notes, Mich., 148. 
lingam, studies, N.Y.State, 152. 
roumii, notes, 248. 
sp., notes, 853. 

Phomopais — 

hertholletianum n.sp., notes, 156. 
dtri, control, 166. 
juniperovora on pine roots, 366. 
sp., notes, Del., l48; Wash.Col., 166. 
vemana, control, 162, 168. 

Phorhia cepetorum. (See Onion maggot.) 
Phorocera and allied genera, synopsis, 68. 
Phosphate— 

calcined, preparation and nature, 727. 
compound formation during carbohy¬ 
drate metabolism, 668. 
deposits in Victoria, 422. 


Phosphate—Continued, 

experiments in 1922, cooperative, 
Minn., 120. 

in blood, behavior during carbohy* 
drate metabolism, 366. 
method, colorimetric, applications of, 
612. 

rock, effect of heat upon availability of 
phosphorus, Md., 422. 
rock, in 1922, 618. 
rock V. acid phosphate, Ohio, 219. 
Phosphates— 

comparison, 219, 220, 623, 626, 818; 

Ind., 814; Wis., 421. 
increasing solubility, 418. 
indigenous in India, use, 518. 
on pasture soils, 327. 

Phosphatic slag. (See Phosphates, (mm- 
parison.) 

Phosphoric acid— 

acid-soluble, in eggs, 713. 
and nitrogen, ratio for corn, 326. 
assimilation as affected by acid salts, 
121 . 

availability In calcareous soils, 324. 
available in soils, determination, 420. 
determination, colorimetric micro¬ 
method, 804. 
manufacture, 220. 

requirements of soil, determination, 20. 
requirements of tobacco soils, Va., 35. 
Phosphorus— 

assimilation in pigs, effect of oil, 374. 
balance of horses, 775. 
behavior In milk, 316. 
content of beef, Mo., 171. 
content of cotton, 715. 
deficiency, effect on tomatoes, N.H., 
124. 

inorganic, concentrations in blood 
serum, effect of fasting, 567. 
inorganic, in blood after insulin con- 
vulslons, 769. 
leaching experiments, 212. 
of blood, effect of insulin, 271. 
of floats, availability as affected by 
manure, 423. 
organic, estimation, 806. 
organic, in soils, 20. 
raw rock and acid phosphate, avail¬ 
ability, 219. 

relation to growth and compositlou 
with varying vitamin intake, 69. 
requirements of plants and animals, 
274. 

retention in growing rats, 806. 
Photoperiodism, studies, 125. 
Photosynthesis, investigations in, 111. 
Fhotosynthetlc activity— 

development during germination, 730. 
subnormal, 730. 

Phthorimaea opcroulella, (See Potato 
tuber worm.) 

Phplloaticta malkoffl, notes, 248. 

Phylloxera vaatatrix. (See Grape phyllox¬ 
era.) 

Physiology, nutritional, treatise, 168. 
Phyaopella flcua, control, 156. 
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Phytonomu8 poaUcua, (See Alfalfa weevil.) 
Phytophthora — 

faheri, notes, 251. 

infeatana. (See Potato blight, late.) 
ep., control, 162. 

Piazurva papayanua, notes, 69. 

Pickle worm, control. Mo., 553. 

Plcrate, crystalline, preparation, 311. 
Pieria rapae. {See Cabbage butterfly.) 
Pig houses, portable, specifications, 889. 

Pig nematode as human parasite, 680. 
Pigeons— 

homing, care and training, XJ.S.D.A., 
177. 

Inheritance of color and marking, 334. 
Pigments, monograph, 27. 

.{See also Anthocyan.) 

Pigs— 

alfalfa pasture for, XJ.S.D.A., 175. 
at weaning time, rations for, Mo., 773. 
breeding, age as factor in, Mo., 772. 
care and management in Wyoming, 
276. 

cost of feeding. Can., 176. 
early pregnancy In, determination, 675. 
early spring v. late spring Utters, Ind., 
878. 

fattening on forage, systems. Wash. 
Col., 175. 

fecundity and growth, N.J., 672. 
feeding experiments, 76; Can., 375, 
876 ; Del., 173; Idaho, 870; Ind., 
870; Mass., 173; Mich., 174 ; Minn., 
174, 175; Nebr., 870; N.C., 871; 
Ohio, 469; Okla., 573; Tex., 76; 
Wis., 469. 

{See alao Sows, brood.) 
forage crops for, 774. 
growing, basal metabolism, 671. 
growing, on alfalfa pasture, Mich.. 
873. 

hairlessness in, N.Dak., 872. 
hogging down experiments, N.Dak., 
872. 

minerals for, 774; Ill., 574; Iowa, 
470; Ohio, 469. 
on rape pasture, Mich., 578. 
pasturing experiments, N.Dak., 872. 
Philippine, improving, 77. 
production, circular for club members, 
599. 

raising, 896. 

raising in South Africa, 775. 
rations, increasing efficiency, Wis., 469. 
self-feeders for. Ark., 774; Mo., 275. 
shrinkage in shipping, N.Dak., 872. 
spring, feeding for market, Ind., 773. 
stunted, fattening, 576. 
vitamin A and C requirements, 671. 
weight, estimation by measurements, 
672. 

(See alao Sows and Swine.) 

Pimpla ewaminator, notes, 563. 

Pine- 

blister rust. {See White pine blister 
rust.) 

chir, and its habitat, 541. 


Pine—Continued. 

height growth, 540. 
loblolly, in Maryland, handbook, 43. 
longleaf, seedling blight. La., 846. 
sawyer, small, affecting flre-killed lum¬ 
ber, 554. 

Scotch, foreign stocks, behavior in Ger¬ 
many, 648. 

Scotch, seed years, 243. 

Scotch, seedlings, effect of age of par¬ 
ent, 843. 

Scotch, thinning, 244. 
seedlings, root rot affecting, 356. 
shoot moth, European, notes. Conn. 
State, 852. 

shortleaf, germination, 842. 
sugar, polyembryonism in, 843. 
weevil, one-banded, notes, 55. 
western yellow, of Pacific coast and 
Rocky mountains, comparison, 348. 
white and red, early development. 347. 
{See alao White pine.) 

Pineapple chlorosis due to manganese, Ha¬ 
waii, 851. 

Pineapples— 

breeding and selection, 145. 
fertiliser experiments, Ilawii, 744. 
ripening, eff|;pt of storage tempera¬ 
ture, P.R., 838. 
seediness in, 242. 
vitamin A and B in, 167. 

Pink bollworm. {See Bollworm, pink.) 
Pipe culverts, water flow through, IT.S.D.A., 
287. 

Piping for power and heating plants, 188. 
Piricularia oryzae on rice in Uganda, 46. 
Piroplaama cania in Dutch East Indies, 
285. 

% 

Piroplasmosis— 

equine, studies, 686. 
of sheep in Algeria, 383, 682. 
Pise-de-terre construction In Burma, 386. 
Piaaodea phinipfiilua, notes, 55. 

Plant- 

accessions, new, V.I., 838. 
alkaloids, treatise, 8. 
anatomy, physiological studies, 327. 
associations of forest soils in Den¬ 
mark, 844. 

breeding, Conn.State, 127. 
breeding, basic principles, 825. 
breeding, handbook, 137, 629. 

{See alao Heredity, Hybridisation, 
and apecifio planta.) 
cell wall, properties, 426. 
cell, water relations, 426. 
cells, extractions of nitrogenous con¬ 
stituents from,, 309. 
cells, permeability toward different so¬ 
lutes, 426. 

{See also Cell.) 

chromosomes. {See Chromosomes.) 
communities, ecological classification, 
819. 

communities of North Carolina, N.C., 
524. 
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Plant—Continued, 
diseases— 

and fungi, 246. 
and pests, treatise, 45. 
effect of environment, Wis., 445, 
446. 

in Bermuda, 445, 542. 
in Dutch East Indies, 542. 
insect transmission, 543. 
instruction in public schools, 598. 
new, in Washington, Wash.Col., 
150. 

notes, N.C., 846. 

relation to environment, apparatus 
for study, Nebr., 847. 

{See also Fungi and ditfcrent host 
plants.) 

food balance, 623. 
growth— 

and troplam, 825. 
as affected ]>y acidity, 15. 
as affected by aeration, 516. 
as affected by wood, 415. 
effect of temporary depletion of, 
nutritive elements, 513. 
effect of voluiflie of media and re¬ 
action change, N.J., 629. 
effect on medlunti 126. 
effect on pH value of nutrient so¬ 
lutions, N.J., 029. 
in artificial light, 25. 
in nutrient solutions, effect of cli¬ 
matic factors, 528. 
mte, effect of electric current, 424. 
relation to seed weight, N.,T., 627. 
lice, effect of length of day, 455. 
lice, orchard, control, N.J., 058. 
movements, relation to permeability 
variation, 521. * 

movements, treatise, 222. 
nutrients in manure, variations since 
war, 725. 

nutrition, rfile of silicic acid In, 523. 
pathology status in Porto Ulco, 542. 
physiology and agronomic science, sym¬ 
posium, 799. 

physiology, rOle in agriculture, 519. 
physiology, treatise, 23. 
pigmentation. {See Pigments.) 
protection, treatise, 245. 
regeneration theory, 781. 
saps, hydrophilic colloid content, esti¬ 
mating, 26. 

saps, moisture content, determination, 
26. 

species, origin and geographical distri¬ 
bution, 821. 

tissue extracts, effect on rickets, 567. 
tissue fluids, physicochemical proper¬ 
ties, of Tooele Valley, 821. 
tissues, dehydration, relation to hardi¬ 
ness, 126. 

Plantain root beetle borer in Ceylon. 554. 
Plants— 

anatomy and physiology, 24. 
anesthesia in, 788. 
as affected by length of day, 125. 
as affected by sugars, 224. 


Plants—Con tinned. 

at different stages, feeding experi¬ 
ments on rats, 767. 
cyanophoric, of Makiling region, 825. 
desert. {See Desert.) 

I effect of pH of culture medium, 425, 
effect on each other, B.I., 746. 
effect on leachings from lysimeters, 
321. 

effect on nitrate accumulation in soil, 
19. 

fat metabolism in, 427. 
fertilizer requirements, effect of light, 
Wis., 424. 

flowering, sex characters of, 527. 
formative stuffs, hypothesis, 225. 
freezing and death in, 733. 
genetics, textbook, 28. 
growing from seeds, 288. 
growing point, water relations, 829. 
hardiness studies. Mo., 745. 
hereditary changes In, effect of nutri¬ 
tion, 738. 

imported, control, 238. 

Imports, U.S.D.A., 733. 
injury, recovery, and death, treatise, 
223. 

marketable California decorative, 
Calif.. 750. 

nonlegumiiious, symbiotic nitrogen fix¬ 
ation in, 225. 
of Nigeria, 332. 

on desert mountains, vertical distri¬ 
bution, 733. 

ornamental, blooming data, N..7., 643. 
ornamental, culture, treatise, 639. 
ornamental, to'r Minnesota, lists, Minn., 
141. 

ornamental, variety tests, Can., 238, 
239. 

parasitic diseases, treatise, 45. 
permeability. {See I^ermt'ability.) 
photosynthesis. {See Photosynthesis.) 
physical characters and yield, correela- 
tions, S.Dak., 432. 
poisonous, of Alabama, 679. 

{See also Livestock poisoning and 
specific plants,) 

tolerance to acid conditions, Del., 116. 
transpiration. (Fee Transpiration.) 
with insecticidal properties, U.S.D.A., 
158. 

woody. (Fee Woody plants.) 
riasma-membrane, composition, 426. 
plasmodiophora — 

hrassicae, studies, N.Y.State, 162. 
vascularum, notes, 850. 
plasmopara viticola, control, 156. 
Plastering, facts relating to, 189. 
Platygasterinae, revision, 764. 

Play production for country theater, 494. 
plectodiseeUa reneta, control, Wis., 655. 
Plesispa reiohel, studies, 554. 

Plowing draft reduction, electrical method, 
589. 

Flows— 

draft of, tests, Mo., 787. 
subsoil, development, 187. 
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Plum— 

bacterial spot, control^ 549. 
curcullo ou peaches, life history and 
control, 554. 

moth in Sweden, control, 558. 
sour sap, cause, 250. 
stocks, notes, 240. 

Plums— 

cross-pollination, 145. 
immature, dropping, Del., 140. 
pruning, Kans., 40. 

Rhizopus affecting, 354. 
spray schedules for, N.J., 144; W.Va., 
240. 

Plutella moculipennia. (See Diamond- 
back moth.) 

Pneumonia, ascarid, studies, 383. 

Poa oompresaa germination, effect of light 
and temperature, 822. 

Poisoning, foreign, paper on, 180. 
Poisonous plants, (fifes Plants, poison¬ 
ous.) 

Pollen— 

food stored in, Wis., 435. 
sterility and shedding of bud and 
fruit, 732. 

Pollenta rudie. (Bee Cluster fly.) 
Polydactyllsm in man, inheritance, 526. 
Polyneuritis— 

avian, and hydrocyanic acid poison¬ 
ing, symptoms, 663. 
avian, diets for study, 270. 
relation to carbohydrates of a vitamin- 
free ration, 70. 

Polyploidy occurrence in plants and ani¬ 
mals, 333. 

Polysaccharide, constitution, 100, 607. 
Polyeaccum crassipes, notes, 46. 

Pomace fly— 

curly wing In, genetics, 129. 
duration of life in, 737. 
duration of life in, tables, 128. 
facet number as affected by tempera¬ 
ture, 67. 

Pomological investigations in United 
States, 100. 

Pontia monuate, notes, V.I., 866. 

Pop corn— 

breeding experiments, Mich., 133. 
culture, N.Dak., 436. 
popping, relation to moisture content, 
N.Dak., 437; N.T.State, 260. 261. 
varieties, populng quality, N.Dak., 887. 
Popillia japonica, (See Japanese beetle.) 
Population in north Auckland, distribution, 
118. 

Poria incraaaata — 
control, 156. 

timber destruction by, 68. 

Pork-— 

cost of production, Ind., 891; Oreg., 
689. 

frozen, vitamin A In, 268. 
pie poisoning at Derby, 272. 
production in South Africa, 776. 
(See alao Pigs.) 

soft, studies. Ga., 178; N.C., 871. 
Porthetria diapar, (See Gypsy moth.) 


Porto Rico— 

Federal Station, notes, 498. 

Federal Station, report, 898. 

Insular Station, report, 899. 

Potash— 

effect on peaches, N.J., 644. 
effect on yield and form of sweet po¬ 
tatoes, 342. 

fertilization of fishponds, 625. 
from blotite and sericite, 22. 
from blast furnaces, U.S.D.A., 122. 
from kelp. 610, 728, 818. « 

from leucite, 423. 
in fertilizers, determination, 700. 
in greensands of New Jersey, 121. 
in Hawaiian soils, availability, 420. 
in soils, determination, 314. 
industry in United States, 625. 
industry, Russian, 218. 

Potassium— 

behavior in milk, 316. 
carbonate effect on availability of phos¬ 
phoric acid, 324. 

chlorid, effect on soy beans, Del., 132. 
chlorid, microscopical identification, 
10 . * 

determination, perchlorate method, 204. 
from silicatt^ rocks, value, 327. 
leaching experiments, 212. 
liberation by calcic and magnosic ad¬ 
ditions, 20. 

liberation from soils, 218. 
losses from soils, Tenn., 320. 
nitrate, microscopical identification, 10. 
replacement in soil, 324. 
requirements of soil, determination, 20. 
salts, fertilizing value, 727. 
sodium titrate, microscopical IdenUfi- 
catlon, 10* 

sulphate, fertilizing value, 623. 
Potato- 

aphid, notes, Mich., 149. 

Association of America, proceedings, 
340. 

beetle, Colorado, in British Columbia, 
256. 

beetle, stinkbug enemy of, Mich., 561. 
blackleg, studies, Mich., 148. 
blight, late, control, 156. 
breeding in Germany, 248. 
canker, effect of temperature, Wis., 
446. 

diseases— 

and pests in Belgium, 544. 
control, Kans., 248; Minn., 184. 
descriptions, Ohio, 850. 
detected in seed tubers, Ohio, 850. 
in Ontario, 642. 

notes, Idaho, 844; Mich., 152; 

U.S.D.A., 162. 
review of literature, 645. 
studies, N.Dak., 846. 
flea-beetle, repellents against, 55. 
foliage diseases, notes, Wash.Col., 150. 
heat rot, cause, 248. 
hills, spacing, Conn.Storrs, 886. 
hopperburn, Insect transmission, 548. 
leaf roll, cause, 851. 
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Potato—Continued. 

leaf roll, effect of removing net-necrosis 
tubers, N.H., 149. 
leaf roll, notes, Ind., 845. 
leaf roll, studies, 652. 
leaf roll tubers, phloem necrosis in, 
153. 

leafhopper, control, Iowa, 452; Wls., 
453. 

leafhopper, relation to tipburn, 153. 
mosaic, notes, Ind., 845. 
mosaic, studies, 652. 
scab, control, 153; Idaho, 844; N.J., 
66.3; Ohio, 446. 

scab, effect of source of nitrogen, N.J., 
6.52. 

scab, effect of sulphur, Mich., 148. 
spindling sprout, effect on yield, N.n., 
149. 

sprouts as index of seed value, Md., 
834. 

stipple-streak disease, description, 545. 
tipburn, etiology and specificity, 163. 
tipburn, relation to water pores and 
stomata, 545. 
tul)cr development, 729. 
tul>er tissue, water absorption by. Mo., 
751. ^ 

tuber worm, parasite of, 762. 
virus diseases In Ireland, 652. 
wilt and dry rot, studies. 153. 
wilt and potato stem-end rot, notes, 
Nebr., 762. 

Potatoes— 

breeding experiments, Mich., 133; N.J., 
636. 

composition as affected by nitrates, 
Colo., 533. 

cultivation and spAylng tests, Minn., 
134. 

culture experiments, 36; Minn,, 636. 
culture, storage, and marketing in Brit¬ 
ish Columbia, 340. 

degeneration diseases, studies, Nebr., 
351. 

effect of borax, N.J., 626. 
effect of temperature on tuber produc¬ 
tion, 340. 

experiments In Rhine Province, 638. 
fertilizer experiments, Minn., 133; 

N.H., 136; Wls., 421. 
following alfalfa, yields, U.S.D.A., 
135; Wyo., 136. 

growing, manual for club members, 
596. 

growth and quality, effect of potash, 
396. 

growth in artificial light, 25. 
market quality, improving, Mich., 533. 
potash and seed tests with, N.H., 135. 
production, statistical data, U.S.D.A., 
291. 

productivity, effect of stimulation and 
depression, 532. 

rate-of-manucing experiments, Minn., 
119. 

rotation experiments, Ohio, 434. 


Potatoes—Continued. 

seed, affected with black heart, Mich., 
532. 

seed, certified, value. La., 830; N.H., 
135. 

seed, experiments, U.S.D.A., 135. 
seed, fall home grown, value, Mo., 741. 
seed selection, Minn., 133. 
seed, sprouting before planting, 138. 
seed, treatment, Kans., 248 ; N.H., 140» 
Wash.Col., 160, 163. 
seed treatment tests, 544. 
seed, vigor from sprayed and un¬ 
sprayed plants, N.J., 653. 
seeding experiments, Minn., 133, 134; 

N. Dak., 833; Ohio, 434; Wyo., 136. 
source of seed tests, Tenn., 337/ 
spraying and dusting experiments, 
N.J., 653. 

spraying, cooperative, 544. 
spraying demonstrations, 45. 
spraying experiments, Kans., 248. 
storage, early and late varieties, 341, 
storage experiments, 340. 
tiibcr-set In, factors affecting, 340. 
varieties, Idaho, 830; Mich., 96; Oreg., 
7.S9; R.I., 741; U.S.D.A., 136. 
varieties, with synonyms, 236. 
varieties, yields, Va., 36. 
variety tests, 232; Minn., 133, 134, 
636; N.Dak., 833. 

wild and cultivated, sterilities, U.S, 
D.A., 231. 

yield and rainfall In Bavaria, 509. 
yield tests, field plat technic, 340. 
Poultry—^ 

appliances, plans and construction, 
Calif., 77. 

breeding, age as factor In, Mo., 776. 
breeding experiments, Iowa, 471. 
breeds, broodiness, Mich,, 570. 
breeds, egg production in, Conn.Storrs, 
874. 

costs and returns, Mich., 191. 
course, teaching, 598. 
culling principles, 277. 
diseases, Del., 184 Ind., 879. 
diseases, differential diagnosis, 082. 
diseases in Los Bafios, 286. 
diseases, studies, 581. 
diseases, summary, 384. 
diseases, treati.se, 482. 

(Sec also specific diseases.) 
domestic, origin, 228. 
egg-producing organs, normal and ab¬ 
normal, West.Wash., 682. 
experiments, Idaho, 873; Iowa, 471; 

Mo., 776; Ohio, 471. 
farming, European, notes, N.J., 874. 
feathers, marketing and value, 176. 
feeding, Mont., 277. 
feeding experiments. Can., 275, 276; 

N.C., 874; Wis., 472. 
feeding In Canton, 577. 

(Bee also Chicks and Hens, lay¬ 
ing.) 

feeds, home-grown, West.Wash., 878. 
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ISoultry—Continued. 

feeds, home-mixed v. commercial, 672. 
houiie curtain, double-roller, West. 
Wash., 686. 

house, multiple brooder, construction, 
N.J., 486. 

house, suburban unit, description, N.J., 
685. 

houses and equipment, specifleations, 
880. 

Incubating and brooding, N.Mex., 471. 
inheritance of fertility and batchabil- 
ity in. Mass., 420. 
judging team, training, 95. 
leg weakness in, Wis., 472. 
meat production, N.J., 673. 
nutritional diseases, 781. 
pathological studies, 682. 

Plymouth Rock, body characters and 
egg production, 673. 
practices in Califorala, 677. 
practices in South Africa, 777. 
problems, 176. 
production, manual, 176. 
production, treatise, 577. 
products, marketing, treatise, 95. 
raising on Intensive system, 376. 

Rhode Island Red, Inbreeding, 180. 
safeguards, West.Wash., 77. 
sex ratio in, 230. 
types, 180. 

vitamin requirements, 376. 
vitamins for. Ill., 771. 
young stock, summer care, 777. 
i8ee also Chickens, Ducks, Fowls, 
etc.) 

Power— 

plants, electrical equipment, 187. 
plants, piping systems, 188. 
resources of Snake River, 885. 
transmission, 485. 

Prairie— 

dogs, extermination, 857. 
hay, digestibility, N.Dnk., 8C9. 
Precipitation. (See Rainfall.) 

Pregnancy, early determination of, 575. 
Prickly pear. (See Cactus.) 

Piolin, effect on growth, 862. 

Property transfers, regulation, 687. 
Prophanurue emereoni, notes, XJ.S.D.A., 857. 
Protein— 

biological value, measuring, 407. 
decomposition products, 801. 
diet, high, effect on kidneys, 71. 
supplements for laying hens, Idaho, 
873. 

supplements for pigs, Del., 173. 
supplements for steers, Iowa, 468. 
Proteins— 

analysis, 504, 712. 

at different levels, biological value, 569. 
calories furnished by, and respiratory 
quotient, 263. 

capacity to bind acids and bases, 100. 
crude or true, in feeding standards, 
670. 

milk, value in reproduction, 668. 


Proteins—Continued. 

of wheat flour, amino acid distribu¬ 
tion in, 409. 

of white bread and toast, digestibility, 
861. 

supplementary relations, 670. 
synthesis in Chlorella, 27. 
vegetable, nutritive value, 657. 
vegetable, treatise, 601. 

Protogyny In corn, inheritance, 129. 
Protoparoe eewta jamaiceneie, notes, 66. 
Protoplasm, streaming of, studies, 621. 
Protoplasmic material extraction from leaf 
cells, 309. 

ProtoEoa— 

in partially sterilized soil, 18. 
parasitic, in man, 179. 

Provisions, Chicago trade in, 298. 

Prune— 

brown rot, control, U.S.D.A., 155. 
brown rot, studies, IJ.S.D.A., 757. 
root borer, control in Oregon, 368, 
Prunes— 

drying, Oreg., 808. 

effect on urinary acidity, 64. 

Pruning, general principles, Eans., 40. 

(See also epecifle crops.) 

Pseudocfteorrhinua* actosua, notes, Conn. 

State, 852. 

Pseudomonas — 

campeatrist studies, 152. 
citri. (Sec Citrus canker.) 
macuUcolum, studies, N.Y.State, 152. 
savaatanoi, notes, 549. 
tumefaciens, notes, 248. 
Pseudoperonoapora cuhensis — 
control, 156. 
studies, Del., ^47. 

Psylla pyri. (See Pear psylla.) 

Pteromalua — 

puparum, parasite of cabbage l)irtt«.‘r- 
fly, 656. 
sp., notes, 761. 
variabilia, notes, 653. 

Public domain, utilization and disposal, 
Utah, 688. 

Puccinia — 

coronata, control, 166. 
yraminia tritid, resistance of wheat 
to, 448. 

, spp., notes, 46. 

Bpp. on, barley, 47. 
spp. on wheat, 247. 

Pullets— 

feeding experiments, N.J., 673. 

200-egg, producton performance, N.J*» 
674. 

(Bee alao Chickens and Poultry.) 
Pulmonary mycoses and causative para¬ 
sites, 680. 

Pulp-— 

and paper industry of Canada, 649. 
manufacture from Australian woods, 
245. 

wood situation In United States, U.B. 
D.A., 848. 



1924] 


INDEX OF SUBJECTS. 


976 


Pulvinaria viti9 (innumerabilia), (See 
Maple-Bcale, cottony.) 

Pumice stone, behavior, during dehydra¬ 
tion for organic liquids, 203. 

Pumping plants, motor-driven, information 
on, Aria., 788. 

Pumpkin seeds, effect on growth of rats, 
73. 

Pumpkins, storage test, N.Dak., 837. 
Purdue— 

handbook of agricultural facts, 1924, 
Ind., 493. 

University, notes, 97. 

I’urin bodies, chemistry, 407. 

Pyrausta nuhilalis. (See Corn borer, Eu¬ 
ropean. ) 

Pyrite effect on calcium and magnesium in 
soil, 321. 

PyrophorU9 luminosunt notes, 856. 

Pyrrol idone carboxylic acid, metabolism 
experiments, 64. 

Pythium — 

dcharyanum on pine roots, 366. 
sp., control, 162, 166. 
spp., notes, 353. 

Quarantine no. 43, ol^eration, 161. 
Quinces, spray schedules for, N.J., 144. 
Rabbits— » 

Angora, wool production, value and 
uses, 177. 

destruction with calcium cyanid, 769. 
genetic Independence in sise of body 
parts, 736. 

linkage in patterns of, 430. 
vaccination against fowl cholera, 184. 
Rabies— 

etlelogy, 382, 

immiunization, prophylactic, 480. 
Radiant energy, solar, measurement in 
plant habitats, 822. 

Radiation, solar, recording intensities, 
U.S.D.A., 809. 

Radiators, operating characteristics, 290. 
Radio receiving sets, construction, Mich., 
89. 

Radish black rot, notes, Ind., 845. 

Radium radiations and crossing over, 130. 
Ragm%8 spp., notes, 162. 

Rainfall— 

and evaporation at Virgin Islands, 
V.I., 811. 

grassland as source, 718. 

Raisins, cull, feeding value, 76. 

Ramularia areola, notes, 248. 

Range— 

experiment station In Texas, 708. 
plants, poisonous. (Bee Plants, poi¬ 
sonous, and Livestock poisoning.) 
Ranges, western, improving, 84. 

Rape— 

pasture for hogs, Mich., 678. 
straw, composition, 670. 

Raspberries— 

diploid and polyploid forms in, 682. 
pruning, Kans., 40. 
variety, N.Dak., 887. 


Raspberry— 

anthracnose, control, Wls., 666. 
blue stem, control, N.Y.State, 861. 
mosaic and leaf curl, 649, 066. 
mosaic, control, N.Y.State, 861. 
mosaic, notes. West.Wash., 666. 

Rats—— 

color of fur as affected by diet, 738. 
feeding experiments with egg-white, 
862. 

female, factors affecting activity, 527. 
female, sexual activity rhymth in, 132. 
for research purposes, breeding and 
care, 277. 

male, female behavior«in, 635. 
threshold of fertility In, 33. 

X-rayed, hereditary abnormalities in, 
229. 

(Bee also Rodent.) 

Rattlesnake lung sac, mite from, 657. 
Recurvaria piceaella, notes, Conn.State, 862. 
Red bud leafhopper, notes, 253. 

Red mite, European— 

control. 162; Md., 858. 
in Ohio, 556. 
notes, 65. 

Red water, Rhodesian. (See African epast 
fever.) 

Refrigeration plant equipment, 188. 
Refrigerator installations in Mexico and 
Central America, 790. 

Rennet, increasing quantity in cheese mak¬ 
ing, 278. 

Reproduction— 

dietary requirements for, 503. 
relation to vitamin X, 167. 
specific vitamin for, 564. 
threshold for, 33. 

Reptiles and amphibians, North American, 
check list, 452. 

Research— 

agricultural. (See Agricultural re¬ 
search. ) 

fellowships, traveling, in Great Brit¬ 
ain, 99. 

Resin determination in cotton, 716. 
Resources of the Empire Series, 896. 
Respiration calorimeter for large animals, 
notes, 07. 

Respiratory quotient— 

and percentage of calories from food 
constituents, 263. 
graphic presentation, 557. 

Resplendent shield bearer, studies, 661. 
Rhagoletis — 

cingulata. (See Cherry fruit fly.) 
pomonella, (See Apple maggot.) 
Rheoeporangium aphanidermatue on pine 
roots, 356. 

Rhizoctonla control on seed potatoes. Wash. 

Col., 163. 

Rh4zoctofiiar-^ 

eolani, cause of potato-tuber rot fun¬ 
gus, 646. 

Bp., notes, 853. 

sp. pathcgenlcity on sweet potatoes, 
Del., 147. 
spp., control, 166. 
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Rhizopus — 

nigricansf absorption of dyes by, Mo., 
751. 

spp. on different hosts, 354. 
spp., pectinase production by, 763, 764. 
Rhode Island— 

Collej?e, notes, 390, 600. 

Station, notes, 390, 600, 697. 

Station, report, 797. 

Rhubarb- 

Insect injury in France, 662. 
root rot, control, 152. 

Rhynchophorus ferrugineuSt control, 662. 
Rhyparida australis, new cotton pest, 458. 
Ribes species, ecoloj?y of, relation to blis¬ 
ter rust control. 656. 

'{See also Currants and Gooseberries.) 
Rice- 

blast in Uganda, 46. 
bran, composition and digestibility, 
Tex., 467. 

bran, feeding value, 676; Tex., 75. 
breeding experiments, P.R., 833. 
brown spot disease, control, P.R., 847. 
chlorosis, Hawaii, 851. 
culture experiments, La., 830. 
t culture in Dutch East Indies, cost and 
profit, 301. 

exiK*riments at Cortona, Calif., 638. 
fertilizer experiments in Louisiana, 
139. 

gwabo disease, 545. 
hulls, digestibility as affected by so¬ 
dium hydroxid, 372. 
hybridizing, method, 32, 
improvement, 236. 

irrigation, pumping for, at Chaungu, 
186. 

100 years old, nutrient value and fer¬ 
ment content, 368. 

polish, composition and digestibility, 
Tex., 467. 

polish, feeding value, Tex., 75. 
pollination, 341. 

relation to beriberi in India, 866. 
tolerance to brackish water, Hawaii, 
787. 

wild, nutritive properties, 163. 

Rickets— 

etiology, 770. 

experimental, in rats, 867. 
experimental, on purified food sub¬ 
stances, 3T1. 

experimental, studies, 667, 
hydrochloric acid treatment for, 871. 
in swine, prevention, Wls., 469. 
relation to calcium in human milk, 
867. 

susceptibility of rata, to, factors affect¬ 
ing, 71. 

ultraviolet light therapy, as affected by 
eosln, 71. 

Rickettsia-like organisms in arthropods, 
551. 

Rinderpest— 

eradication in Poland, 286. 
inoculation, immunity conferred on 
calves, 585. 


River stages, daily, at gauge stations,. 

U.S.D.A., 85. 

Roaches, biology, 651. 

Road— 

bond issues, relation to total debt, 
U.S.D.A., 689. 
materials— 

for concrete, grading, 886, 
in Georgia, data, 288. 
sampling and testing, standard! 

methods, U.S.D.A., 485. 
testing laboratories, operation, 
TT.S.D.A., 685. 

tests, U.S.D.A., 289, 483, 684. 
tests and Inspection news, U.S.D.A., 
589, 888. 

surfaces, tractive resistance, 887. 
tax burden, incidence, U.S.D.A., 685. 
transportation survey of Connecticut, 
U.S.D.A., 289. 

transportation survey of Pennsylvania, 
U.S.D.A., 685. 

Roads— 

brick, of Florida, U.S.D.A., 483. 
concrete. {See Concrete.) 
construction in national parks and 
monuments, 484. 

in California^ traffic during 1922, 485. 
maintenance and reconstruction, trea¬ 
tise, 387. 

structural design, research on, 288. 
(See also Pavements.) 

Rock for road building. (See Road mate¬ 
rials. ) 

Rock phosphate. {See Phosphate.) 

Rocks, crushed, nature, properties, and use, 

886 . 

Rocky Mountain spotted fever, virus and 
serum mixtures,' peculiarities, 480. 

Rodent— 

pests in Colorado, control, 261. 
pests, notes, 252. 

{See also Mice and Rats.) 

Roentgen— 

rays and crossing-over, 230. 
rays, effect on eyes and gonads of 
mice, 828. 

treatment of Infection, 679. 

Uoesleria hppogaea, life history, 462. 
Root- 

crop production, economy of, 692. 
crops, transmission of Diplodia by in¬ 
sects on, 543. 

development, action of soil solutions 
on, 517. 

hairs, pectlc material in, 126. 
nodules. {See Nodule bacteria.) 
parasites, phanaerogamic, 734. 
pressure mechanism, 427. 
rot, notes, 642. 

Roots— 

fertilizer experiments, Oreg., 520. 
for laying hens, Can., 276. 
of trees, mycorrhiza affecting, 227. 
Rose— 

aphid, soap spray for, N.C., 854. 

chafer, notes, 157. 

chafer, summary, N.Y.Btate, 868. 
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Rose—Continued. 

leaf fungi, notes, 46. 
leafhoppers, control, 465. 

Roses— 

annual, 346. 

culture, treatise, 346. 

for Northeastern America, breeding, 

- 847. 

hybridization for amateurs, 846. 
red, coloring matter, 522. 

Rotation of crops, Del., 132; Minn., 183; 

Mo., 719 ; Nebr., 881. 

Roughage— 

dry, V. silage, feeding Talue, Kans., 
74. 

rations for steers, Wash.Col., 171. 
sampler, 711. 

Roughages grown on acid soils, effect, Wis., 
476. 

Roundworms in fowls, control, N.C., 884. 
Roup— 

control, 179. 
vaccines for, Del., 186. 

Rubber— 

chemistry of, 210. 
industries of British Empire, 800. 
industry in Bast Indies and govern¬ 
ment control, 751. 

Industry, treatise, 61#. 
productivity fro,m seedlings and bud¬ 
ded stock, 245. 
trees, yield curves, 146. 
yield and growth, 444. 

Ruhus spp., cytological studies in, 833. 
Run-off— 

and soil erosion, studies, Mo., 210. 
annual, in Rocky Mountains, variation 
in, 280. 

Rural— s 

Church and Social Workers’ Confer¬ 
ence, notes, 199. 

church life in Middle West, treatise, 
94. 

communities, recreation places, social 
aspects, U.S.D.A., 96. 
community, Christian program for, 94. 
community of Acquncanina, general 
survey, 297. 

credit. (See Agricultural credit.) 
districts, desertion of, 688. 
economics— 

and bookkeeping, treatise, 89. 
and sociology, studies, Wis., 487. 
foundations of, treatise, 290. 

In Greece, 688. 

section of International Congress 
of Agriculture, papers of, 687, 
textbook, 196. 

education, reorganisation in Cape Pro¬ 
vince,' 194. 

exodus ir France, 687. 
holdings in Norway, 489. 
home, paper on, 299. 
labor. (See Agricultural labor.) 
laborer, Improvement of condition, 687. 
life, studies, Wis., 487. 
parish, economic survey in England, 
94. 


Rural—Continued. 

party, need for In Great Britain, 898. 
religious organization, Wis., 894. 
religious surveys, sociological signifi¬ 
cance, 893. 

schools. (See Schools, rural.) 
training laboratory. Mo., 794. 

(See also Community and Country.) 
Rust species, aecidiospore discharge, 660. 

(See also specific host plants.) 

Rutabagas. (See Swedes.) 

Rutgers College, notes, 398. 

Rye— 

abnormal types, 848. 
and wheat crosses, notes, Wash.Col.,. 
128. 

baking quality, effect of fertilizers,. 
630. 

breeding experiments, Mich., 133. 
culture experiments, 36. 
culture with green manure crop, N.J.,. 
622. 

ergot, control, N.Dak., 848. 
flour detection in wheat flour, 613. 
grass, methods of covering, 139. 
growth in artificial light, 25. 
percentage returns, Ind., 830. 
rust resistant varieties, Ind., 844. 
seeding experiments, Minn., 133, 134,. 

636; N.Dak., 832; Nebr., 831. 
straw, composition, 670. 
straw, decomposition in soils, 415. 
varieties, Ga., 132; R.I., 741. 
varieties, yields, Va., 35. 
variety tests, Minn., 133, 184, 636; 
Ohio, 433. 

yield and rainfall In Bavaria, 609. 
Sacch4iromyce8 cerevisiac, atmospheric ni¬ 
trogen utilization by, 63. 

Baccharomycetes, as affected by ultra¬ 
violet light, 25. 

Sal, volume tables and form factors for^ 
146. 

Salmon, canned, chemical study, 608. 
Salt- 

patch reclamation in South Australia^ 
512. 

preservation tests with tomatoes, 239. 
requirements of plants, factors affect¬ 
ing, N.J., 630. 

Salton Sea region, geologic and hydrologic 
data, 185. 

Saltpeter. (See Potassium nitrate.) 
Salts— 

in milk, effect of diet, 166. 
sodium and potassium, microscopical 
identification, 10. 

San JoBfi Scale— 

abundance and damage, estimatings 
356. 

control, 361, 652, 760; Ind., 853; Mo.s 
760. 

In the Ozarks, control, 660. 
new spray for, 550. 
spraying experiments, 157, 168. 

Sand— 

cherries, bush form, 889. 

grains of sewage filter, studies, 186.. 
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Band—Continued. 

migration of bacteria through, 591. 
moist, bulking, effect on concrete, 
U.8.D.A., 886. 

Banda and crushed rocks, nature, proper¬ 
ties, and use, treatise, 886. 

JBanninoidea — 

ewitio&a, (See Peach borer.) 
opaleaoeM, control in Oregon, 863. 
Bapsucker and downy woodpecker, com¬ 
parison of work, 54. 

Sauerkraut— 

studies, 315, 316. 
vitamin C in, 714. 

fiawfly, western wheat-stem, in Canada, 
761. 

Scale— 

Insects, greenhouse, control, 361. 
insects, mycosis, 762. 
situation and new oil emulsion for, 
550. 

Scallops in Bamegat Bay, N.J., 657. 
Bohistocerca alutacea on cranberry bogs, 
N.J., 650. 

Bohocnobius hipunctifer, notes, 646. 

School community fairs in rural districts, 
604. 

Schools, agricultural. (Bee Agricultural 
schools.) 

Schools, vocational. (Bee Vocational 
schools.) 

Scientific research, nature and method, 
course, 705, 

Bcleroapora graminicola conldia, nocturnal 
production, 660. j 

Sclerostomiasis in Holland, 384. 

Bolerotinia — 

cinerea, notes, tJ.S.D.A., 165. 
fruotigena, notes, 548. 
spp., control, 15%; 
spp., notes, 853. 

MeierotUvm — 

oryzae, notes, 546. 
rolfaii, notes, 248. 

Bcottsblulf Experiment Farm, report, U.S. 
D.A., 197. 

Scurvy, diets for study, 270. 

Seal oil, vitamin A in, 665. 

Sedimentation tubes, descriptions, 207. 

;Seed— 

certified, production, Minn., 134. 
corn maggot, chemicals attractive to, 
162. 

grain, machine threshing, effect, 889. 
inspection, Ind., 848. 
inspection, official, results, 39. 
oils, extraction, 509. 

Testing Congress, International, 500. 
testing laboratory, work of, N.Y.State, 
39. 

testing rules, N.Y.State, 744. 
testing, value to the farmer, 80. 
tests for 1928, N.H., 89. 

^Seedlings, channels of transport from stor¬ 
age organs, 627. 

:Beeds— 

analysis, N.y., 641. 

ChlcaiO trade in, 298. 


Seed»-><!!ontinued. 
diseased, 89. 
imported, control, 238. 
imports, U.S.D.A., 733. 
oil. (Bee Oil seeds.) 
origin, 89. 

packet, quality on sale in New York, 
N.Y.Statev 288. 
quality, N.Dak., 886. 
statistics, U.S.D.A., 491. 
stored, protection from insects, 358. 
weed. (Bee Weed seeds.) 
weight relative to plant growth, N.J., 
627. 

Seepage losses in canals, measurement, 386. 
Self-feeders— 

for calves, 878. 

for pigs. Mo., 275. 

for pigs, value, Ark., 774. 

Senescence, kinetics of, 73. 

Septicemia— 

acute, of foxes, Mich., 180. 
hemorrhagic— 

infection experiments, N.Dak., 881. 
organisms, characteristics and de¬ 
velopment, Nebr., 879. 
studies, 582; S.Dak., 480. 
of a fowl, perfect recovery from, 384. 
Beptoria — • 

lycopereioi, notes, 353. 
sp., control, 152. 

Soricite as source of potash, 22. 

Bericothripa graciUpea n.sp., description, 
762. 

Serphoidea, synopsis, 764. 

Scrradella, behavior, N.C., 882. 

Sesame oil— 

composition, 607. 
determlnatior In margarins, 411. 

Sewage— 

disposal, biology of, N.J., 658, 685, 
687. 

disposal system for small farm, Calif., 
89. 

disposal sjrstem, tile and septic tank, 
Mich., 96. 

purification, activated sludge process, 
Wis., 423. 

purification, technique, 889. 

Sewer trench width, relation to load on 
pipe, 89. 

Sewers partly full, velocity of flow in, 386. 
Sewing clubs, outlines of exercises, 494. 

Sex— 

characters, secondary, function, 280. 
chromosomes of monkeys, 834. 
determination, studies, 627. 
determination, theoretical explana¬ 
tions, 480. 

expression in flowering plants, 527. 
glands, function, effect of undemutrl- 
Uon, 666. 
in sheep, 736. 

ratio in mammals, factors affecting, 230. 
ratio in man, seasonal variations, 835. 
ratio in poultry, 280. 
ratio, studies, 688, 684. 

Boxes, nutritive ^leeds during growth, 469. * 
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Sexual— 

activity rhythm in rats, 132. 
cycle in rats, effect on activity, 528. 
maturity In male rats, 628. 

Shading, effect on vegetables, Ohio, 441. 
Sharftqui land, soil temperature In, 722, 
723. 

Sheep—■ 

Asiatic breeds, 670. 
breeding, Tenn., 374. 
breeding exiierlmcnts of Bell, 526. 
breeding in Oberhessen, 275. 
breeding, results, N.H., 129. 
cost of feeding, Can., 172. 
diseases, 481, 681. 

{Hee also speciftn diseases.) 
experiments with, N.Dak., 870. 
feeding experiments, Kans., 74 ; Okla., 
572. 

(/s'cc also Ewes atid Lambs.) 
freshly shorn, attacked by birds, 550. 
Cromet pattern in, inheritance, 734. 
Industry, world’s, U.S.D.A., 772. 
introduction Into New Zealand, 374. 
lamb, mutton, and wool statistics, 
U.S.D.A., 491. • 

pasturing along Irrigation canals. 

N.Dak., 870. ^ 

poisoniug. (8'ce Livestock poisoning. 
I’lants, poisonous, and spcciflo 
plants.) 

raising in New Hampshire, 772. 
raising In South Africa, 772. 
range, fleece weights, factors affecting, 
Tex., 75. 
sex in, 736. 

wool characters Inheritance, 520. 

{See also Ewes and Lambs.) 

Shoes made of chrome lerfther v. vegetable^ 
tanned leather, 014. 

Shrubs— 

for Minnesota, lists, Minn., 141. 
of Siam, list, 243. 

Silage— 

alfalfa, preparation, Wis., 407. 
cane, feeding value, Kans.. 74- 
corn, feeding value. Can., 578; 

U.S.D.A., 171; Wash.Col,, 171. 
corn, loss of nutrients in, Mo., 373. 
corn stover, v. corn, Mich., 171. 
crops, yields, Nebr., 831. 
drainage liquids, composition, 273. 
experiments with, Wls., 467. 
feeding experiments, N.Dak., 869. 
feeding value, Kans., 274. 
making, changes during process, 669. 
molded, effect on livestock, 382. 
pea, oat, and vetch, feeding value, 
Can., 678. 
problems, 84. 

sunflower, feeding value. Can., 578. 
sunflower v. corn, feeding value, Can., 
679. 

sweet clover, for milk production, 
N.Dak., 876. 

V. straw, feeding value, Kans., 74. 
value for milk production, Nebr., 876. 

40271—25-^7 


Silene, growth In artlflcial light, 25. 

Silicate rocks, potash-bearing, use as fer¬ 
tilizers, 827. 

Silicic acid, r61e in plant nutrition, 523. 
Silicon in tissues, determinations, 612. 
Silos— 

advantages and plans, Mo., 889. 
kinds, 306. 

tower, drainage from, 272. 
trench, construction and fllliug, Mo., 
889. 

Sinea diadema, biology, 168. 

Sires, purebred, effect on grade and scrub 
stock, 73. 

(See also Bulls.) 

Sitotroga cerealella. (See Angoumoi» 
grain moth.) 

Skim milk— 

and grain supplements for calves, 
S.Dak., 468. 

feeder for chicks, Ohio, 277. 
feeding value for pigs, Mich.. 57.3, 
for laying hens, Can., 276. 
sour, feeding value, Idaho, 873. 
tests, Roese-Gottlleb v. Babcock, 207. 
.Skins. {See Hides.) 

Slaughterhouse offal, utilization, 210. 

Slide rule, special, for purity calculations, 
113. 

Sludge— 

activated, manufacture and fertilizing 
value, 728. 

activated, use as fertilizer, Wls., 423. 
from ceJlulosc Industry, effect on 
plants, 123. 

{See also Sewage.) 

Small holdings. {See Land holdings.) 

Smut treatment, Minn., 150. 

(See also specific hosts.) 

Snakeroot, white, toxicity, Ind., 878. 
Snapdragon rust— 

control, N.H., 149. 
re.slstant varieties, Ind,, 844. 

Snow, geographical distribution in Italy, 
115. 

Soap— 

laundry, use against aphids, N.C., S.’)!. 
powder, analysis, 318. 

Sodatol— 

as farm blasting material, Wis.. 4H3. 
for blasting stumps, 387. 

Sodium— 

carbonate, leaching experiments, 212* 
chlorld— 

effect on sweet potatoes. 342. 
leaching experiments, 212. 
microscopical identification, 1(L 
of sylvinlto, specific action, 818. 
tolerance of crops to, Hawaii, 78S- 
{See also Salt.) 

hydroxld effect on digestibility of 
grain hulls, 372. 

hypochlorite for foulbrood of bees, 
Conn.State, 862. 
nitrate— 

action, effect of methods of ap¬ 
plication, 120. 
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Sodium—Continued, 
nitrate—continued. 

effect on soy beans, Del., 132. 
effect on sulphur oxidation, N.J., 
624. 

fertilizing value, 623; L»a., 830; 

Miss., 134; N.H., 142. 
microscopical Identification, 10. 
silicate, effect on grassland, 216. 
sulphate, leaching experiments, 212. 
trichloracetate, effect on reduction of 
copper solutions by glucose, 605. 

Soil— 

acidity, active, 617. 
acidity in woodland soils, 722. 
acidity, measurement and relation to 
plant distribution, 513. 
acidity, studies, 325; Ind., 814. 
acidity, tests for, Iowa, 421; Mich., 
15. 

(See also Lime, Limestone, Lim¬ 
ing, and Soils, acid.) 
aeration, 320. 

air, carbon dloxid content, 814. 
amendments fn South Australia, 422. 
analysis by bacteria, 723. 
analysis, value, 390. 
bacteria— 

and fertility, 616. 
as affected by green manuring, 
617. 

effect of decomposition of organic 
matter, 620. 
necessity for crops, 215. 
spore-forming, activity, N.Y.State, 
15 . 

bacteriology, goal in, 399. 
bacteriology, studies, 323; Idaho, 812; 

N.J., 622; Tenn., 323. 
chemistry committee, program, 399. 
•chemistry work, N.J., 622. 

•classification committee, program, 400. 
•colloids, symposium, 799. 

•color, effect of moisture on, 14. 

-erosion and surface run-off, studies. 
Mo., 210. 

•erosion of farm lands, control. Mo. 
618. 

•extracts, electrical conductivity, 515. 
fertility— 

effect of rotation, S.Dak., 421. 
experiments, Minn., 119. ! 

index, ^16, 620. | 

of North Carolina, N.C., 811. 
problems, Wash.Col., 119. 
studies, Ind., 621, 724, 814; Iowa, 
421; Minn., 621; N.C., 815; 
Nebr., 814; B.I., 725; Wis., 421. 
studies in Switzerland, 623. 
under irrigation, maintaining, 
Utah, 787. 

improvement, value of snlpbur in, 728. 
inoculations, experiments, 214. 

(See also Legumes, inoculation.) 
management, Minn., 119; Mo., 719. 
management, treatise, 116. 
tnicrobiology, trends in, 812. 


Soil—Continued, 
moisture— 

effect on color, 14. 
field measurement, 812. 
Imbibitional, 513. 
in small columns, capillary dis¬ 
tribution, U.S.D.A., 818. 
relation to tomato wilt, 755. 
nitrogen as affected by lime, Tenn., 
320. 

physics, recent advances in, 399. 
potassium replacement in soil, 324. 
productivity and distribution of popu¬ 
lation in Auckland, 118. 
profiles, properties, Mich., 117. 
reaction, relation to calcium adsorp¬ 
tion, 515. 

reaction, resistance to change In, Del., 
116. 

reaction, studies, 116. 
samples, miscellaneous, value, Idaho, 
611. 

science, international conference, 399. 
survey In— 

Arizona, Winslow area, U.S.D.A., 
611. 

California, Big Valley Area, U.S. 
D.A., 618. 

Georgia, Carroll Co., U.S.D.A., 21. 
Georgia, Rabun Co., U.S.D.A., 618. 
Illinois, Grundy Co., Ill., 511. 
Iowa, Boone Co., Iowa, 719. 

Iowa, Dallas Co., U.S.D.A., 619. 
Iowa, Fayette Co., Iowa, 212. 

Iowa, Johnson Co., Iowa, 117. 
Iowa, Mahaska Co., Iowa, 21. 
Iowa, Mills Co., Iowa, 719. 

Iowa, Wright Co., Iowa, 212, 
Kentucky, Muhlenberg Co., U.S. 
D.A., 213. 

Maryland, Somerset Co., U.S.D.A., 
720. 

Massachusetts, Norfolk, Bristol, 
and Barnstable Counties, U.8. 
D.A., 619. 

Nebraska, Howard Co., U.S.D.A., 
214. 

Nebraska, Johnson Co., U.S.D.A., 
620. 

Nebraska, Pawnee Co., U.S.D.A., 
720. 

South Carolina, Greenville Co., 
U.S.D.A., 811. 

Tennessee, Rutherford Co., Tenn., 
812. 

Texas, Dallas Co., U.8.D.A., 511. 
Texas, Tarrant Co., U.S.D.A., 214. 
Wisconsin, Adams Co., U.S.D.A., 
414. 

Wisconsin, Walworth Co., U.S.D.A., 
812. 

temperature determinations, 722. 
temperature, effect of manure, 325. 
temperature, effect on white grubs,, 
723. 

temperatures during sharftqi period, 
722, 728. 
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Soil—Continued. 

types of North Carolina, N.C., 811. 
water. {See Soil moisture.) 

Soils— 

acid, extent in Nebraska, Nebr., 815. 

{Bee aUo Soil acidity.) 
adsorption and absorption of bases by, 
514. 

alkali. {Bee Alkali.) 
ammonia in, 813, 
and crops, textbook, 698. 
and fertilizers, 719. 
and subsoils, improvement, 512. 
boR. (Bee Bogs.) 
calcium in, relation to pH, 514. 
clay and silt loam, management, Ind., 
414. 

crop-producing capacity, factors affect¬ 
ing, 323. 

cultivation with ballistite, 387. 
depleted and virgin, studies, 322. 
dry, aqueous vapor pressure, 319. 
effect of heating, 616. 
energy sources and microbiology, 18. 
heating, effect on soil population, 16. 
heavy and light fertilizing, Mich., 
96. 

heavy, importance of pH control, 721. 
H‘ion concentratlAi determination, 
806. 

Infertile, toxic organic constituents, 10. 
inorganic constituents, determination, 
314. 

introductory course in, organization, 
396. 

irrigated, potential alkfUnity, 711. 
lime requirement, 814. 
lime requirement and soluble calcium 
in, 514. • 

management, textbook, 493. 
moor. (8ee Teat and Moors.) 
muck. {Bee Muck soils.) 
nitrate in, 813. 

nitrogen content. {Bee Nitrification 
and Nitrogen.) 

nutrient requirements, determination, 

20 . 

of Auckland, chemical aspects, 118. 
of Cuba, composition of concretions, 
721. 

of Delaware, lime requirement, Del., 

122 . 

of Georgia, Early Co., analyses, 21. 
of Georgia, Bichmond Co., analyses, 
619. 

of Hawaii, potash availability in, 420. 
of Italy, reaction, 116. 
of New Hampshire, N.H., 122. 
of New York, lime requirements, 423. 
of New Zealand, analyses, 612. 
of North Carolina, fertiliser requlre- 
mentq, 215. 

of Oregon, sulphnr oxidisation In, 827. 
of Philippines, effect of lime, 221. 
of Russia, air drying of, 415, 
of Russia, classifloation, 811. 
of southern peninsula of Michigan, 
characteristics, Mich., 218. 


Soils—Continued. 

of the Great Plains, 21. 
of Transvaal, Higbveld black turf, 721. 
of Transvaal, physical properties, 512. 
of Transvaal, sandy and sandy loams, 
118. 

organic matter in. {Bee Organic mat> 
ter.) 

organic phosphorus in, 20. 
peat. (8fce Peat.) 
potash determination in, 314. 
potassium in, determination, 204. 
red, of Moravia, analyses, 721. 
sterilization, partial effects, 15, 17. 
studies, Mich., 119; Tenn., 320. 
sulphur determination in, 10. 
sulphur oxidation in, 22. 
tillage experiments, Tenn., 325. 
treatise, 510. 

urea in, decomposition, 818. 
water movement in, 513. 

Solar propagating frame for rooting citrus, 
U.S.D.A., 538. 

Solar radiation. {Bee Radiation.) 
Solubility, monograph, 503. 

Solutes, added, effect on soil and plant, 
Calif., 417. 

Solutions— 

ucsslerized, cause of turbidity In, 11. 
nutrient. {See Nutrient.) 

Sorghum— 

as indicator of nitrogen availability, 
624. 

carbohydrate formation in, 626. 
crosses, seed color inheritance in, 29. 
downy mildew, notes, 46. 
head smut, notes, 46. 
history and uses, 236. 
in Arizona, Ariz., 236. 
l^olllnatlon in, 30. 
spacing and yield data, Ga., 183. 
variety tests, 636; Hawaii, 740; Miss., 
134. 

yields, U.S.D.A., 136. 

Sorgo— 

breeding experiments, N.C., 832. 
sirup manufacture, U.S.D.A., 13. 
variety tests, 636. 
yields, Nebr., 831. 

South Dakota Station, report, 495. 

Sow thistle seed, notes, Minn., 134. 

Sows— 

brood, pulped roots v. beet pulp for, 
Can., 876. 

brood, rations for, Wls., 470. 
immature brood, effect of plane of nu¬ 
trition, Mo., 773. 

{Bee also Pigs.) 

Soy bean— 

curd proteins, maintenance values, 365. 

diseases, Del., 148. 

hay, feeding value, Ohio, 469. 

bay for milk production, Wls., 474. 

miso oil, nature, 709. 

mosaic, notes, Del., 148; Ind., 845. 

mosaic, studies, 49. 

oil meal, feeding value, Ind., 875. 

oil meal v. tankage, Ind., 873. 
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Soy beans— 

and corn, hogging down, Mo., 773; 
Ohio, 463, 872. 

as affected by lime, Del., 132; N.J., 
639. 

as emergency hay cro.p, Wis., 35. 
as forage crop, 84. 

breeding experiuumts, P.R., 833; Wis., 
434. 

culture, Va., 438. 

culture and uses, Pa., 236. 

culture experiments, Minn., 134; 

Wash.Col., 136. 
hybrid vigor in, 828. 
inoculation, Wis., 435. 
plat tests, Hawaii, 740. 

.salt requirements in water cultun“s, 
N.J., 630. 

varieties, yields, Va., 36. 
variety tests, 38, 199, 636; La., 830; 
Minn., 133, 134; Miss., 134; Mo., 
741; N.Dak., 832; N.J., 636; Ohio, 
433; Tenn., 337. 

Species and area, 820. 

Specification record, 787. 

Spelt, results of experiments, U.S.D.A., 
435. 

Speltoid mutations, studies, 29. 

Sperm oil, vitamin A in, 565. 
Spermatogenesis— 

cytolo^lcal changes during, 228. 
mammalian, studies, 334. 

Spermatozoa— 

chemotaxls, 336. 

entrance into starfish egg, 128. 
fSphacelotheca sorghi, notes, 46.* 
iSphaerotheca pannoaa, notes, 46. 

Spicep— 

determining foreign matter in, 207. 
of British Empire, 806. 

Spinach— 

aphid, control. Pa., 264. 
aphid, life history studies. Pa., 253. 
fertilizer experiments, Ind., 837; Va. 
Truck, 642. 

Hawaiian, mineral constituents, Ha¬ 
waii, 765. 

varieties, R.I., 746. 

Spirilla, rOle in abortion, 383. 
Spirochaetosis, avian, outbreak, 786. 
^piroptera hcmulo$a in fowls, control, N.C., 
884. 

Spondias lutea, nc^es, 46. 

Sporonema oxycoed, notes, Wash.Col., 155. 
Spray— 

injury to apple fruits and foliage, 359. 
mixtures as destroyers of aphid eggs, 
comparison, 157. 

plants, stationary, notes, Wash.Col., 
187. 

schedules for apple scab, Mass., 451. 
schedules for fruits, N.J., 144. 
Sprayers, purchase and use, 780. 

Spraying— 

and dusting experiments, 56. 

costs of labor and material, Ohio, 748. 

dust. (See Dusting.) 


Spraying—Continued. 

experiments, 547, 550; Del., 148; Ohio, 
441, 748. 

machinery for cranberry bogs, N.J., 

686 . 

programs for Western Washington, 
West.Wash., 86. 
value of spreaders in, 359. 

(See also Apples, Potatoes, etc,) 
Sprays— 

application, 546. 
copper. (See Copper.) 
dormant, for San Josd scale," 361. 
oil, effect on fruit trees, 442. 
oil, preparation, 697. 
preparation, 550. 

preparation and * application, 240; 
W.Va., 240. 

(See also Insecticides, Fungicides, and 
specific forms.) 

Spruee— 

budworm in New Brunswick, 553. 
budworm outbreak in Canada, 761. 
cellulose, partial hydrolysis, 9. 
height growth, 540. 
leaf-miner, noter, Conn.State, 852. 
Norway, age determination, 348. 
Norway, bud ^expansion and late frost 
injury, 243. 

Norway, effect of lopping, 348, 

Norway, seed years, 243. 

resin fly, notes, 55. 

white, sugar produced from, 8. 

Squabs, production, manual, 177. 

Squash— 

borer, neffes, Iowa, 659. 
bug, notes, Iowa, 659. 
lady beetle, control, Md., 454. 
vine borer, co^itrol, Mass., 161. 
Squashes— 

fertilizer experiments, N.H., 141^ 
fruiting habit, 344. 
growth in artificial light, 25. 
storage test, N.Dak., 837. 

Stnllious, enrollment, Ind., 376. 
Standardization laws of United States and 
Canada, 296. 

Staphylococcus aureus, rendering Gram* 
negative, 81. 

Starch— 

canna, characteristics, Hawaii, 740. 
estimation by use of picric acid, 612. 
structural units, 729. 
tree fern, studies, Hawaii, 841. 
Starches, raw, digestibility, U.S.D.A., 60. 
Starfish egg, entrance of spermatozoon into, 
128. 

Steers— 

dehorning, 670. 

fattening in Corn Belt, U.S.D.A., 468. 
feeding experiments. Can., 572; Idaho, 
571; Ind., 868; Kaos., 74; Mich., 
171; U.S.D.A., 171; Wash.Col., 171; 
Wla, 468; Wyo., 1T2. 

Friesian, proportions and depth of 
chest and height of withers, 100. 
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Steers—Continued. 

of different ages, utllixation of feed, 
N.Mex., 374. 

pasturing experiments, N.Dak., 869. 
piiyslologlcal economy, effect of vary¬ 
ing feed levels, N.H., 868. 

(See also Cattle.) 

iitephanoderes hampei, life history and con¬ 
trol, 554. 

Stereum purpureum, effect on winter injury 
of fruits, Wash.Col., 150. 
Bterigmatocysiis niger, notes, 52. 

Stirrer run by compressed air, 711. 

Stock. (See Livestock.) 

Stock foods. {See Feeding stuffs.) 

Stocks, douhleness in, Md., 335. 

StockyHrd.s fever. {See Septicemia, hemor- 
rhagic.) 

Stomach worms of sheep, treatment, Mich., 
SO. 

Stomoj^ys calcitrans, ingestion of methyl¬ 
ene blue by, 67. 

Stone for road building. {Bee Road mate¬ 
rials.) 

Straw— 

decay, effect of organic acids, Tenn., 
323. 

decomposition in soils, Wash.Col., 118. 
effect on soil temperature, 325. 
fertilizing value, Minn., 110. 

V. silage, feeding value, Kans., 74. 
StrawlHjrries— 

as affected by sodium nitrate, N.IT., 
142. 

breeding experiments, 345. 
culture, Wis„ 145. 
fertilizer experiments. La,, 841. 
inheritance of flower types and fer¬ 
tility in, 736. * 

spraying, U.S.D.A., 52. 
varieties, behavior, N.Mex., 440, 
wild, Tplenohus dipsaoi affecting, U.S. 
D.A., 53. 

Strawberry— 

crown borer, notes, Tenn., 357. 
leaf scorch, studies, N.C., 846. 
root aphid, effect of length of day, 
455. 

root aphid, notes, Tenn., 357. 
root weevil, popular account, 554. 
weevil, control, Ark., 858. 
weevil, notes, Tenn., 357. 

Straws, better utilization, 34. 

Streptococci— 

of souring milk, 178. 
rendering Gram-negative, 81. 
Streptoeooeus — 

oaprinus, notes, 682. 
fecalie and 8 . lactis, relation, 178. 
laotis, casein splitting ability, 579, 
laotis, effect on ripening of cheese, 
179. 

lactis, studlea, 178. 

Strongylids of the horse, 884. 

Stubbs, W.C., editorial, 101. 

Sublimation— 

as an analytical procedure, 203. 
of plant and animal predicts, 208. 


Subsoil plows, development, 187. 

Sucrose— 

crystallization, 607. 
propionic fermentation rate, 109. 
Sudan grass— 

and soy beans as emergency hay crop, 
Wis., 35. 

as emergency hay crop, Wis., 35, 
seeding experiments, Ind., 830; Mo., 
741. 

yields, Nebr., 831. 

Sugar beet— 

curly top, insect transmission, 543. 
seed, yield as affected by source, 
Mich., 88. 

(.''Vc also Beet.) 

Sugar beets— 

analyses, 232. 
as affected by salt, 36. 
hreeiling experiments, Mich., 133. 
culture, U.S.D.A., 135. 
culture experiments, Mich., 533. 
culture In Tucum&n, 341. 
decrease In production, 688. 
feeding value, 600. 

fertilizer experiments. 232 ; Mich., 38 
improvement, 825. 
in Czechoslovakia, varieties, 236. 
mechanism of heredity in, 633. 
relation to arable farming, 396. 
sugar content, N.Mex., 433. 
time of planting tests, N.Mex., 433. 
variety tests, Minn., 133; N.DaJk., 
833; N.Mex., 43?». 

Sugar cane— 

borer, notes, La., 853. 
borer, parasite of, Lai., 854. 
breeding experiments, V.I., 833. 
bud variations in, 32. 
burning, at harvest, 640. 
cost of production in Cuba, 391. 
crushers and furnaces, 386. 
development, 639. 
dry top rot, 847, 850. 
experiments in Hawaii, 534. 
fertilizer experiments, 815; Hawaii, 
740; La., 830. 

fiber, extraction of pectinogen from, 
310. 

Fiji disease, studies, 450. 
gumming disease, 49, 850. 
gumming disease, varietal resistance, 
847. 

gummosis in Porto Rico, 753. 
improvement, 640. 
insects affecting, La., 854. 
insects in Negros, 256. 
insects in north Queensland, 551. 
juice, clarification, 613. 
lodging, 342. 

mealybug, control, La., 854. 
mosaic. {See Sugar cane mottling 
disease.) 

moth borer, control, 653. 
mottling disease— 
control, 166. 
eradication, 50. 
in Cuba, 546. 
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Sugar cane—Continued. 

mottling disease—continued, 
in India. 153. 
in South Africa. 45. 246. 
notes, 847. 

studies. 362, 450; La.. 845. 
transmission, 40. 
rind, coloring matter, La., 807. 
root borer. West Indian, notes, V.I., 
850. 

root disease in Java, 154. 
seedlings, Coimbatore, merits, 86. 
seedlings in Tucumftn, 640. 
smut, dissemination, 353. 
soils, management, P.R., 815. 
soils of Hawaii, fertilizer practices, 
• 323. 

Toledo, a mosaic^mmune variety, 240. 
top rot, studies, 50. 

Uba, flowering, Hawaii, 740. 

Uba, in Porto Rico, 439. 
varieties, 636, 836. 
varieties in Java, 237. 
varieties in Leeward Islands, 633. 
varieties In Mauritius, 236. 
varieties, new, P.R., 833. 
variety tests, 636. 
windrowing, 38. 

Sugar— 

cost of production, 301. 
crystallization, 507. 
dust explosions, 780. 
in blood and urine, factors affecting, 
365. 

(See also Blood sugar.) 

Industry in United States, U.S.D.A., 
743. 

inversion during Jelly making, 412. 
invert, manufacture and uses, 614. 
polarization, effect of water-insoluble 
matter, 411. 

producing palms, history and habits, 
242. 

products, analysis, iodometrlc method, 
507. 

products, clarification, effect on reduc¬ 
ing sugar, 614. 

raw, deterioration, prevention, 13. 
relation to tariff, treatise, 690. 
rOle in Jolly formation, Del., 411. 
solutions, control of reaction, 411. 
solutions, sterilization by Filter-Cel, 
411. 

Sugars— 

estimation by use of picric acid, 612. 
gamma, biological and chemical sig¬ 
nificance, 8. 

propionic fermentation rate, 109. 

(See also Glucose, Sucrose, etc.) 
Sulgine, fertilizing and disinfecting value, 
221 . 

Sulphate— 

of ammonia. (See Ammonium sul¬ 
phate.) 

of potash. (See Potassium sulphate.) 
Sulphates In soil, effect of calcium by- 
droxid, 321, 


Sulphite waste liquor sindge, effect on 
plants, 123. 

Sulphur— 

action on saline soil, 28. 
as plant food, Wash.Col., 122. 
as spray material, Ohio, 246. 
as supplementary fertilizer, 22. 
compounds, oxidation in animal or¬ 
ganism, 863. 

conservation in soil, Tenn., 320. 
deficiency, effect on tomatoes, N.H., 
124. 

determination in soil and ro^ks, 10. 
effect on calciunk and magnesium in 
soil, 321. 

effect on loss of nitrogen in compost, 
Qa., 128. 

effect on nitrogen loss from composts, 
422. 


excretion after ingestion, 109. 
fertilizing value, Wash.Col., 728. 
for control of potato scab, N.J., 653. 
inoculated, effect on potato diseases, 
Minn., 134. 

inoculated, for scab control, Idaho, 
844. 

inoculated, for soil rot and stain, Del., 


147 . 

losses from soils, Tenn., 320. 
metabolism, 561, 863. 
mixtures. (Bee Lime-sulphur.) 
oxidation as affected by sodium ni¬ 


trate, N.J., 624. 
oxidation in Oregon soils, 827. 
oxidation in soil, 22. 
variation in tissues of apple tree, 225. 
Sulphuric acid v. formaldehyde for damp- 
Ing-off in seed beds, 640. 

Sun scald of trees%ln winter, 823. 
Sunflower— 


seed production in Missouri, 534. 
silage. (See Silage.) 
stems, tropic reactions, effect of car¬ 
bon dloxid, 882. 

Sunflowers— 

culture, Idaho, 880. 
production under irrigation, Mont., 
584. 


rotation experiments, Minn., 686. 
seeding experiments, Mich., 183; 

Minn., 086; N.Dak., 833. 
spacing and yield data, Ga., 138. 
Sunlight, factor in animal growth, Wis., 
472. 


Superphosphate— 

effect on pastures, 232. 
fertilizing value, 826; Minn., 119; 
N.H., 142; Va.. 742. 

(See aXeo Phosphates, compari¬ 
son.) 

paste, effect on germination of cotton 
seed, 87. 

production, N.J., 626. 

treble, effect on alfalfa, Minn., 119. 

V. rock phosphate^ Ohio, 219. 

Surra in horses, treatment, 586. 

Swamp fever, studies, N.Dak., 882. 
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Swe<3c8. variety testa, Minn., 133; N.Dak., 
833; Oreg., 629. 

Swedish Peat Society, organization, 325. 
Sweet clover— 

and native pasture, feeding value, 
Nebr., 869. 

annual white, seeding test, R.I., 741. 

as hay crop, 34. 

culture and use, Mont., 139. 

culture experiments, Minn., 134. 

culture in Kansas, 38. 

growth in artidcial light, 26. 

Hubam and perennial, comparison, 
Del., 132. 

Huliom, productivity tests, . Hawaii, 
740. 

Ilubam, see<l treatment, 34. 
moldy, cause of disease in cattle, 383. 
pasture, carrying capacity, N.Dak., 
869. 

residual effect of fertilizers on, Minn., 
133. 

seiMls, hard, studies, Iowa, 433. 
silage. (See Silage.) 
value for pastures, Wis., 434. 
varieties, comparison, 640. 
variety tests, Mins., 133. 

Sweet corn— 

bacterial wilt, Ohlo^ 850. 
breeding experiments, N.J., 636; P.R., 
833; Whs., 4,34. 
fertilizer experiments, Ind., 837. 
freezing studies, 143. 
liming expciirnentfl, 143. 
resistance to Stewart’s bacterial dis¬ 
ease, Ohio, 445. 

size of seed and yields, Ind., 836. 
(^•Ve also Corn.) 

Sweet i^us, culture, 213. 

Sweet potato— • 

certiOcathm In Arkansas, 640. 
diseases, control, 640. 
disease.'?, studies, N.J., 063. 
flour, value in bread maklug, 364. 
mosaic, control, 150. 
pox, notes, Dei., 147. 
root, anatomy, 164, 
weevil, notes, 262. 

Sweet potatoes — 

breeding experiments, N.J., 03C; V.I., 
833. 

fertilizer experiments, Ga., 133; N.J., 
636; V.I., 833. 
growing, 493. 

in storage, breakdown In, 164, 
Infection by Rhizopus, relation to pec- 
tinase, 764. 
physiology, 619. 
planting tests, Tenn,, 837. 
pork-producing value, N.C., 871. 
southeri^rgrown, marketing, U.S.D.A., 
93. 

varieties, P.R., 833. 
varieties, yields, Va., 36. 
variety tests, Hawaii, 740; N.J., 636; 
Tenn., 887. 

yield and form, effect of fertilizers, 
342. 


Swine— 

blood, analyses, N.Dak., 882. 
deficiency disease, pathology, 786. 
diseases, 180. 

diseases, filterable, etiology and path¬ 
ology, 786. 

nutritional diseases, 781. 
vaccination, care before and after, 180. 
{See also Pigs.) 

Sylvinlte, sodium chlorld In, specific ac¬ 
tion, 818. 

Symptomatic anthrax. {See Blackleg.) 
Syrphus halteatus pupa, parasite of, 762. 
Syatena spp. {See Flea-beetles.) 

Tahanldae in Louisiana, notes, 161. 
Tabanids, studies, La., 853. 

Tabanua — 

fulvulua, notes. La., 879. 
spp., control, U.S.D.A., 857. 
Tachardlinae, systematic monograph, 660. 
Tachycinea aaynamorua, carnivorous habits, 
260. 

Tafia, organic nitrogen In, value, 726. 

Tame grass pastures in humid north, 34, 
Tango disease In Philippines, 246. 

Tankage— 

V. alfalfa as com supplement. 774. 

V. soy bean oil meal for laying hens, 
Ind., 873. 

Tannin, chestnut wood as source, 843. 
Tapeworms of the horse, life history, 384. 
Tariff In relation to agriculture and for¬ 
eign trade, 490. 

Taiirin substitution for cystlu in diet of 
mice, 100, 767. 

Tea— 

industry of Japan, 346. 
of British Empire, 896. 

Teachers— 

demand for, and the collegOi 493. 
part-time homcmuklng, selection and 
training, 698. 

rural, training, Iowa plan, 492. 
state training schools for, In Norway, 
492. 

Teak trees, moisture and regional spread, 
444. 

Teeth as affected by diet, 205. 

Telenomue alsophilac n.sp., notes, 662. 
Teleocoma craeispea n.g. and n.ap., notes, 
763. 

Temperature— 

apparatus for controlling, 26. 
cambial, of trees in winter, 823, 824. 
effect on— 

development of insects, 551. 
full-eyed race of Drosophila, 57. 
intersexuality in gipsy moths, 635. 
pectinase production, 753. 
plant diseases, Wis., 446. 
tomato wilt, 764. 
for flower seed germination, 124. 
high, effect on powder-post beetles, 68. 
summations for plants, TJ.S,D.A., 616. 
{See also Climate and Soil tempera¬ 
ture.) 
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Tennessee— 

Station, notes, 399. 

Station, reports, 897. 

Teosinte and corn hybrids, inheritance in, 
430. 

Tephroaia Candida, photoperlodism, P.R., 
833. 

Teredo naralis, notes, N.J., 657. 

Termites— 

control, Mich., 856. 
in Canal Zone, damagre, I7.S.D.A., 659. 
protective measures against, U.S.D.A., 
660. 

Testes— 

degeneration on milk diet, 266. 
of birds, intertubular tissue in, 132. 
Tetrastichus crassinervia, notes, 553. 
Tettigidae of India, catalogue, 54. 

Texas— 

College, notes, 498. 

fever tick. (See Cattle tick.) 

Station, notes, 198, 900. 

Textile fibers, treatise, 337. 

Theileria ovi8, notes, 883. 

Thellerlosis of boviiies, occurrence of blue 
bodies in, 784. 

Thiocresol behavior in animal organism, 
864. 

Thiophenol behavior in animal organism, 
864. 

Thresher and separator, miniature, descrip¬ 
tion, 88. 

Threshing of seed grain by machinery, ef¬ 
fect, 389. 

Thrips— 

greenhouse, in Sweden, 762. 
popular account, 859. 

Thrips tahaoi. (See Onion thrips.) 
Thyroid— 

feeding, effect on fowl plumage, Wig., 
473. 

gland in experimental rickets, 771. 
Thysanoptera in Canada, list, 455. 

Tibey, feeding experiments with, 881. 
Tick- 

eradication, review, 781. 
fever, Rhodesian. (See African coast 
fever.) 

paralysis of sheep in Crete, 682. 

(See also Cattle tick.) 

Tile drainage. (See Drainage.) 

Tillage experiments, WlSC, 421. 

TiUetia-- 

spp. on wheat, 'Ariz., 48. 
tritiotj control, Wash.Col., 149. 
tritici, germination temperatures, U.S. 
D.A., 447. 

Timber 

and timber products of British Em¬ 
pire, 896. 

damage by wood borers, 554. 
decay, studies, 53. 
in farm wood lots, estimating, 245. 
Nii^lan, results of examination, 44. 
strength tests, 586. 
yardiiig, cost, Calif., 44. 

(See alee Lumber and Wood.) 


Timbers, far eastern, properties and value, 
485. 

Timothy— 

fertilizing, financial returns, 34. 
methods of covering, 139. 
selection experiments, N.H., 135. 
variety tests, N.J., 636; Ohio, 434. 
yields and duration, 637. 

Tin determination in canned foods, 713. 
Tinning and toys, 12. 

Tiphia— 

autumnalis n.sp., description, 260. 
popilliavora n.sp., description, S60. 
rrmails n.sp., description, 260. 

Toad— 

bug, life history, 561. 
giant, notes, P.R., 855. 

Toast, protein of, digestibility and effi¬ 
ciency, 861. 

Tobacco— 

angular leaf spot, notes. La., 84.5. 
barns, design, 389. 
black shank, control, 156. 
bright, culture, Ga.Coastal Plain, 534. 
bright, experiments, Va., 35. 
fertilizer experiments. N.C., 832; 

Tenn., 743 ; •Va., 35. 
flea b(‘etle, notes, 55. 
hybrids in It'ance, 32. 
industry in Great Britain, 237. 
Inheritance in, 826, 827. 
leaf-miner, notes, 855. 
mo.saic and related disease, 546. 
mi)saic, notes, 847. 
of British Empire, 896. 
pests in Jamaica, 55. 
plant, dry weight and ash content, 
620. 

quality as fyJTected by curing condi¬ 
tions, Wls., 439. 

root rot, effect of temperature, Wls., 
446. 

rotation experiment, Va., 35. 
sand-drown, control, N.C., 831. 
seed beds, Infection by spitting, 353. 
strains resistant to root rot, Ga., 148. 
Turkish, supposed disease of, cause, 
249. 

wildfire, control, 45; Conn.State, 653. 
wildfire In South Africa, 246. 
wildfire iu Wisconsin, 50. 
wildfire, studies, Wls., 450. 
wilt in Philippines, 246. 

Toluene treatment of soil, effect, 17. 
Tomato— 

blight, resistant variety, Tenn., 849. 
diseases, control, 152, 353. 
fruit rot, studies, N.J., 654. 

Fusarium blight, resistant strains, 
Tenn., 854. 

Fusarluuk wilt— 

control, Calif., 755. 
notes, Qa., 148. 
relation to pH value, 755. 
relation to soil moisture, 765. 
relation to temperature, 754. 
Isaria rot, notes, 164. 
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Tomato—Continued. 

loaves* dehydration, relation to hardi¬ 
ness, 126. 

mosaic, control, Ind., 845. 
mosaic, overwintering, 51. 
nailhead rust, control, 156. 
plants, chemical analyses, Mo., 745. 
w’eevil, buflC-colored, notes, 602. 
wilt, as affected by pH value, Mo., 51. 
%vilt In Philippines, 240. 
wilt, notes, 847. 

wilt, studies, Ija., 845; Mo., 751. 
Tomatoes— 

Basiaporium gallarum affecting, 50. 
breeding experiments, Hawaii, 744. 
can-liou.se, production, N.J., 688. 
canned, and tomato products, 765. 
chilling, U.S.D.A., 747. 
cross pollination, 043. 
culture, Mo., 643. 
culture <‘xperlments, P.R., 838. 
culture in Michigan, Mich., 441. 
effect of modifying nutrient solution, 
N.II., 124. 

fertilizer experlinents. Mo., 745 ; N.H., 
142; N.J„ 643. 
grading and paeWng, 103. 
grow’th In artificial light, 25. 
liming experlmeiitst 143. 
pollination studies, 144. 
pruning and selection. Can., 230. 
ripe, preservation tests with salt, 239. 
spacing, N.Dak., 837. 
spraying and dusting experiments, 
N.J., 654. 

varieties, N.Dak., 837. 
variety and strain tests, Ind., 836. 
variety tests, Mich., 96; N.H., 142. 
Tonka bean extracts, soyrents for, 610. 
Tonsils, enlarged, operation for, results, 
366. 

Tortrix fumifei'ana, (Sec Spruce bud- 
worm.) 

Toxicology of food, 12. 

Tractor and truck survey, data, N.J., 688. 
Tractors— 

requirements governing use, 187. 
units in farm Investment, Mich., 101. 
use in winter wheat belt, U.S.n.A., 
389. 

Trade— 

and commerce of Chicago, 298. 
yearbook statistics, U.S.D.A., 795. 
Transpiration experiments, weighing de¬ 
vice for, 227. 

Tree fern— 

as commercial source of starch, Ha¬ 
waii, 841. 

growth rate, Hawaii, T44. 

Trees— 

cambium temperature, relation to color 
of bark, 824. 

common names and synonyms, 444. 
coniferous. (See Conifers.) 
for Minnesota, lists, Minn., 141. 
forest, planting, 842, 
identification, treatise, 146. 
in winter, Internal temperatures, 823. 


Trees—Continued. 

Injury from zinc and lead refineries, 
348. 

measurements, tape and caliper, 842. 

of Siam, list, 243. 

planting in Bast Qriqualand, 44. 

roadside, growth, Mich., 96. 

shade, blooming data, N.J., 643. 

southern woodland, Identification, 493. 

treatise, 842. 

western forest, Identification, 842. 
Tricalcium phosphate, assimilability, 220. 
Tri choyram m a — 

evaneaoens, notes, 55. 
minutum, parasite of corn borer, 160. 
'J'roplsm and growth, 825. 

Trout, steel head, analyses, 608. 

Truck— 

crops, dusting experiments, Md., 453. 
crops, effect of liming, 143. 
farms, child labor on, 690. 

Trucks. (See Motor trucks.) 

Trypan blue Injections in foot-and-mouth 
disease, 83. 

Trypanosoma — 

cruzif discovery, 260. 
equinum, notes, 83. 
iheUeri, notes, 681. 

Trypanosomes, drug resistance of, 181, 
Trypanosomiasis— 

American, discovery, 260. 
in Argentina, 681. 
in camels, 681. 

Tryparsamid— 
excretion, 679. 

use against mal do caderas, 83. 
Tryptophan determination in caseinogen, 
505. 

Tsetse In Africa, historical review, 57. 
Tubercle bacilli— 

avian, injection into cattle, 284. 
in milk, effect of pasteurization, 78. 
thermal death points, 582. 

Tuberculin— 

hyper sensitiveness in guinea pigs, 284. 
in guinea pigs, cutaneous hypersensl- 
tiveness to, 480. 
standardization, 481. 
test, intradermal, studies, 583. 
test, intradermal-palpebral, value, 284. 
tests, 677, 781. 

Tuberculosis— 

avian and swine, relation, Nebr., 879. 
bovine, relation to man, 577. 
bovine, summary, 182. 
dissemination, 781. 
eradication, papers on, 781. 
eradication work in United States, 383. 
of chickens, West.Wash., 397. 
of domestic animals, 481. 
of livestock, summary, Nebr., 84. 
Tularaemia infection in ticks, 657. 

Tumor susceptibility and heredity, 633. 
Tung-oil tree in Florida, Fla., 639. 
Turkeys— 

Collyriclum as parasites of, 385. 
raising, U.S.D.A., 878. 
raising in California^ 577. 
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Turnip— 

mosaic, control, 152. 
seed, steeping In turpentine, S9. 
Turnips, variety tests, Minn., 183; Oreg., 
529. 

Tussock moth, white-marked, poison and 
poison apparatus of, 456. 

Tyicnchus — 

dipaaol on wild hosts, U.S.D.A., 63. 
tritici, studies, 848. 

Tylodenif,a froffariae, (See StrawbeiTy 
crown-borer.) 

Typhloeyba — 

cornea. {See Grape leaf hopper.) 
ulmi, carrier of leaf roll, 852. 

Typhoid— 

avian, in Algeria, 286. 
fly. (See House flics.) 

Typhus virus in the louse, 456. 

Tyramin, antineuritic action, 562. 

Tyrosin determination, 712. 

Ultraviolet light— 

effect on rabbits, 766. 
effect on yeast cells, 25. 
Undernutrition, effect on function of sex 
glands, 566. 

(See alao Diet deflcient, Malnutrition, 
and Nutrition.) 

Undulant fever and abortion, comparison, 
479. 

Union of proprietors and women farm 
workers in Poland, 299. 

United States— 

Bureau of Education, monograph, 396. 
Department of Agriculture— 
annual reports, 494. 
appropriations, 1924-26, 1. 

Bureau of Animal Industry. (Bee 
Bureau of Animal Industry.) 
educational work, 896. 

Weather Bureau. (Bte Weather 
Bureau.) 

workers, foreign recognition, 200. 
yearbook, 797. 

Livestock Sanitary Association, pro¬ 
ceedings, 781. 

Range Livestock Experiment Station, 
establishment, 498. 

University of the Philippines, notes, 498. 
Urea— 

chemistry of, 9. 
decomposition in soil, 818. 
determination,, new colorimetric 
method, 606!* 
fertilizing value, 623. 

XjTedo—— 

fidj notes, 46. 
goaaypH, notes, 248. 

Uric acid- 

excretion in avitaminosis, 468. 
in blood of children, 266. 

Urine— 

acidity, studies, 64. 
creatinin determinations in, 165. 
excr^on of organic acid in, 164. 
sugdii*» effect of different substances, 
865. ; 


Urine—Continued. 

sugar in, estimating small amounts, 
818. 

vitamin A in, 460. 

(Bee alao Manure, liquid.) 

Urocyatia — 

cepulae, control, 152. 
tritici, parasitism of, 447. 

Uatilago — 

levia, control, Wash.Col., 149. 
spp. on barley, 47. 

Vatulina zonata, notes, 45. 

Utah— 

College, notes, 899. 

Station, notes, 399. 

Utetheiaa hdUz outbreak, 361. 

Vaccination, troubles subsequent to, 781. 
Vacuole extraction from leaf cells, 309. 
Vanilla— 

bean extracts, solvents for, 610. 
root disease, notes, P.R., 847. 
Varnishes and components, treatise, 710. 
Vegetable— 

gardening. (Bee Gardening.) 
products, analysis, 12. 
proteins. (See Proteins.) 
seeds for homff* and market garden. 
U.S.D.A., 441. 

Vegetables— 

culture, relation of lime to, Ohio, 441. 
for home garden, 239. 
from all parts of world, 441. 
Hawaiian, mineral constituents, Ha¬ 
waii, 765. 

insects affecting. (Bee Garden in¬ 
sects.) 

Rhizopus affecting, 864. 
transportational diseases, cause, 
Mich., 149.^ 

variety tests, Can., 238, 239. 
Vegetation— 

of Tooele Valley, physicochemical 
properties of tissue fluids, 821 . 
types in semlarid regions, 821. 

Velvet beans— 

breeding experiments, P.R., 833. 
Georgia, proteins of, nutritive inade¬ 
quacy, 62. 
varieties, V.I., 883. 
variety tests. La., 830. 

Venturia^ 

dendritioa, control 548. 
inaequalia, control, Va., 854. 
Veriniodln, description and use, Mich., 80. 
Vermont University, notes, 498. 

Vertebrates— 

infection by Insect flagellates, 54. 
land and fresh water, manual, 656. 
Vertioillium sp. on maple, 62. 

Vespa arctica parasite of Veapa diaholioa, 
764. 

Vetch— 

fertilzer experiments, Oreg., 529. 
plat tests, Hawaii, 740. 
seeding experiments, Oreg., 529. 
species, differentiating seed, 237. 
variety tests, Oreg., 529. 
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Veterinarian and accredited herd work, 
paper on, 180. 

Veterinary— 

Medical Aasociation of Wisconsin, 
proceedings, 179. 

medicine and therapeutics, treatise, 
678. 

{Bee also Animal diseases.) 

Vine crops, dusting, Iowa, 452. 

Vinegar, borne production, Iowa, 809. 
Vines for Minnesota, lists, Minn., 141. 
Virgin Islands Station, report, 899. 

Vir^nia— 

Station, notes, 99, 498. 

Truck Station, notes, 399, 498. 
Vitamin— 

A and antirachitic vitamin, differen¬ 
tiation, 68. 

A and fat metabolism, 67. 

A deficiency, effect on platelet count, 
768. 

A, effect on follicular atresia, 635. 

A in frozen pork, 268. 

A in lecithin, 368. 

A in pineapple, 167. 

A in roasted nuts, 367. 

A in South AfrIcan*oils, 665. 

A in urine, distribution, 460. 

A, physiological 8igniiK;ance, 864. 

A potency of cod liver oil, 566, 864. 

A requirements of pigeons, 860. 

A requirements of pigs, 671. 

A, summary, 666. 

A treatment for xerophthalmia, 666. 
antiberiberi, requirement of animals, 
370. 

antlneurltlc, separation from yeast, 
312. 

antirachitic, and Vitamin A, differen¬ 
tiation, 68. 

antirachitic, stability to saponifica¬ 
tion, 267. 

B ns factor in nutrition, 207. 

B, color test for, 603, 

B concentration, 609. 

B deficiency, effect on composition of 
blood, 70. 

B, destruction by age, 260. 

B, destruction by beat, 461. 

B, effect on oxidative processes, 663. 
B in cereal foods, 266. 

B in .cold storage meat, 268. 

B In corn germs, Ind., 874. 

B in German war bread, 368. 

B in liver, effect of diet, 268. 

B in orange juice, 664. 

B in peas, effect of cooking methods, 
Wls., 462. 

B in Philippine fruits, 666. 

B in pineapple, 167. 

B in roasted nuts, 367. 

B in wheat embryo, relation to repro¬ 
duction, 861. 

B in white bread, 567. 

B requirements of poultry, 876. 

B, significance in anthrax immunity, 
282. 

B studies, methods, 368, 460. 


Vitamin—Continued. 

B synthesis by acid-fast bacteria, 768. 
C, Bezssonoff test for, value, 714. 

C, color test for, 269, 714. 

C in canned foods, 462. 

C in lemon juice, 603. 

C in liver of guinea pigs, 866. 

C in milk, effect of copper, 568. 

0 in milk, effect of formaldehyde, 580. 
C potency of milk, effect of silage, S.. 
Dak., 474. 

C requirements of pigs, 671. 

C requirements of poultry, 377, 

C requirements of rats, 569. 
content of cod liver oil, effect of hydro¬ 
genation, 312. 

deficiency diseases, pathogenesis, 566. 
deficiency, effect on organs of rats, 369. 

(See also Avitaminosis.) 

E, suggested term, 564. 
requirements of chicks, 473; Ind., 874. 
studies, feeding technique in, 460. 

X, studies, 167. 

Vitamins— 

action, 367. 

association with manganese, 459. 
discussion, 667. 
effect on— 

egg production, 673; Idaho, 873. 
growth and resistance to coccidio- 
sis of chicks, 676. 
batchabillty of eggs, Ind., 874. 
fat-soluble, 68, 267. 
in cod liver oil and malt extract, 666. 
In lentils, 666. 

In livestock feeding. Ill., 771. 
maintenance factors, 563. 
relation to disease resistance, Iowa,. 
466. 

relation to nutrition, 825. 
rOle In bacterial growth, 607. 
studies, 260. 

Vocational— 

education in Mexico, progress, 396. 
(See also Agricultural education, vo¬ 
cational.) 

schools, evening, homcmaking courses,. 
105. 

training in Indiana, 195. 

Wagons, draft of, studies, Mo., 787. 

Watte Institute, notes, 500, 

Walking disease of horses, cause, Wash. 
Col., 180. 

Wall plaster, Ingredients, preparation, and 
properties, 189. 

Wallace, H. C., editorial, 701. 

Walnuts— 

English, culture experiments, N.Mex.,. 
440. 

moldy, studies, Calif., 42. 
sun-drying and dehydration, Calif.». 
647. 

Warehouses, fumigation, P.B., 855. 
Washington— 

College Station, notes, 697, 900. 
College Station, report, 197. 

Wasps, North American, revision, 764. 
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Waste— 

disposal, cell fermentation system, 
423. 

materials, uses, treatise, 318. 

Water— 

absorption by potato tuber tissue. Mo., 
761. 

analysis, 12. 

bacteriology, treatise, 889. 
buffalo milk, fat content from each 
quarter, 679. 

filters, sand bed stfadles, 180. 
flow through pipe culverts, U.S.D.A., 
287. 

flow through sluices and scale models, 
186. 

fowl, ornamental, raising, 675. 
grass control in rice fields, Calif., 638. 
irrigation. {See Irrigation water.) 
lime treated, pH value, 886. 
movement In Irrigated soils, 688. 
movement in soils, 613. 
oxygen-consuming power and pH 
value, relation, Mich., 186. 
piping systems, 188. 
purification by chlorination, 885. 
purification, technique, 889. 
rain, storage in cisterns, 885. 
relations of cell wall and protoplasm, 
426. 

relations of desert plants, 822. 
relations of plant growing i>oint, 329. 
resources in Montana, 885. 
supplies for Enid, Oklahoma, 885. 
supply of Hawaii, 885. 
supply of Ohio River Imsln, 586. 
supply systems, electric motor driven, 
for farms, 889. 

systems, simple, for farm homes, Mich., 
889. 

Waterbug, giant, notes, Conn.State, 852. 
Wa termelons— 

culture, Ga., 40. 

fertilizer experiments, Ga., 141. 
growing in United States, U.S.D.A., 
441. 

Water-pipe plugs, lead joints in, holding 
power, 788. 

Water-soluble B. {See Vitamin B.) 
Water-soluble C. {See Vitamin C.) 

Wax determination in cotton. 716. 

Weather— 

Bureau, report, U.S.D.A., 114. 
conditions in Minnesota, Minn., 115. 
forecasting, long-range, 609. 
forecasting, long-range, for California, 
717. 

forecasting, treatise, 14. 
in Ohio for 1922, Ohio, 414. 

{See aleo Meteorological observations 
and Meteorology.) 

Weed seeds— 

notes, N.y.State, 39. 

Philippine,, characters, 535. 

Weeds— 

control, tests, 36. 

effect on crop production, Iowa, 433. 


Weeds—Continued. 

eradication, cooperative experiments, 
542. 

in Indiana, G41. 

of New Jersey, N.J., 744. 

value, 39. 

Weevils, injurious Neotropical, 59. 

Weir, control section, discharge measure¬ 
ments, 788. 

Wells, construction, U.S.D.A., 483. 

West Virginia— 

Station, notes, 498. 

University, notes, 498. * 

Western Washington Station, bimonthly 
bulletin, 96, 397, 694. 

Whale oil- 

composition, 318. 
vitamin A in, 565. 

Wheat— 

Alabama Bliicstem, behavior, N.C., 832. 
and fiax as combination crops, Minn., 
436; N.Dak., 438. 

and rye crosses, notes, Wasb.Col., 128. 
as effected by formaldehyde, 28. 
l>akiDg quality, N.Dak., 834. 
baking quality, effect of fertilizers, 
530. 

belt, harvest labor in, U.B.1)..\., 295, 
489. • 

black rust, notes, 46. 
bran, digestibility, 273. 
breeding and selection, Ga., 132. 
breeding experiments, Mich., 133; 
N.Dak., 832. 

bunt. (8cc Wheat smut, stinking.) 
characteristics in Italy, 232. 
crisis in Northwest, 90. 
culture experiments, 36; l‘.R., 833. 
culture wltl> green manure crop, N.J., 
622. 

deterioration, studies, Tenn., 349. 
diseases, 48. 

dockage in, N.Dak., 394. 
electroculture experiments, 232. 
ergot, control, N.Dak., 848. 

{See also Ergot.) 

farm, Government, at Jacobabad, 699. 
Federation, characteristics, Idaho, 534. 
feeds, composition and digestibiUty, 
273. 

fertilizer experiments, 232; Minn., 119* 
flag smut, cause, 447. 
flour. {See Flour.) 
flowers, blooming, 342. 
flowers, pistillody In, 825. 
foot rot, studies, Wash.Col., 149. 
genetic characters, effect of physio¬ 
logical conditions, 738. 
gluten, studies, 806. 
grain moth affecting, 157. 
growth, acidity changes, 661. 
growth in artificial light, 26. 
Helminthosporium blight, studies, 
N.Dak., 847. 
hybrid, rare, 482. 

in various culture solutions, studies, 
Mich., 124. 
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Wheat—Centin ued. 

inheritance of winter hardiness, Wash. 
Col., 128. 

insect survey in Ohio, Ohio, 463. 
lobred, behavior and characteristics, 
Iowa, 432. 

marketing; in Maryland, 102. 
middlinf?8, digestibility, 273. 
milling and baking data, Oreg., 730. 
milling and baking qualities, Nebr., 
803. 

Mindum, supernumerary splkelets in, 
525. 

new mutation in, 428. 
nutritive value, Wash.Col., 169. 
orange rust, 46. 

plant, moisture usage, Wash.Col., 136. 
plants, development, from seminal 
roots, 237. 

plowing and seeding tests, Ohio. 43.3. 
production and marketing in America, 
892. 

prwluctlon of world, treatise, 641. 
rate-of-manurlng experiments, Minn., 
119, 120. 

Hldit, description, ^Wash.Col., 136. 
Kldit, production, 697. 
rosette re.slstant vaj^letles, Ind., 84.5. 
rotation experiments, N.Dak., 832. 
rust infection, effect on water require¬ 
ment, 48. 

rust, iioios, N.Dak., 847. 
rust nursery, N.Dak., 840. 
rust problem in New South W’ales, 247. 
rust resistance, morphological and phy¬ 
siological studies, 448. 
rust resistant varieties, Ind., 844. 
scab growth, relation to pH, 643. 
scab, relation to pre(^*ding crop, 752. 
.scab, studies, Minn., 350; N.Dak., 840. 
scab, varietal resistance. Mo., 751, 
seed and seedling disenscs. N.Dak., 
847. 

seed, modified hot-water treatment, ef¬ 
fects, 849. 

setMi treated with formalin, germina¬ 
tion, 160. 

seeding experiments, Minn., 13:;, 134 ; 

N.Dak., 8:t3; Nebr., 831. 
seedling blight, studies, Wls., 446. 
seedlings, effect on reaction of nutri¬ 
ent solution, 126. 
seedlings, root development, 224. 
selection experiments, 232. 
situation, U.S.D.A., 794, 
smut control, 660, 661; Minn., 160; 
Wash.Col., 149. 

smut resistance, notes, Wash.Col., 136. 

also Smut and Grain smut.) 
smut, stinking, control, 247; Ariz., 
48; Idaho, 844; Mich., 148; Ohio. 
247, 446. 

smut, stinking, physiology and control, 
II.S.I).A,, 448. 

smut, stinking, relation to soil mois¬ 
ture and temperature, 643. 
smut, stinking, summary, U.S.D..\., 
850. 


Wheat—Continued, 
spring— 

percentage returns, Ind., 830. 

' varieties, Idaho, 830. 

variety tests, Minn., 133, 134; 

N.Mex., 433. 

yields, Nebr., 831; U.S.D.A., 136. 
stem maggot, life history and habits, 
S.Dak., 453. 

stem rust, effect of fertilizers, 448. 
stem rust resistance, studies, 661. 
storage studies, 834. 
straw, fertilizing value, Minn., 120. 
take-all, notes, Ind., 845; N.C., 846, 
tillering, 237. 
time of cutting, Minn., 133. 
varieties, Ga., 132; Mo., 741 ; Oreg., 
739; Wash.Col., 138. 
varieties of Australia, 39. 
varieties of England, 39. 
varieties, yields, Va., 35. 
variety as agronomic unit, 529. 

, variety tests, Minn., 636; N.Dak., 833; 
Ohio, 433. 
vicinism in, 232. 

water requirement, effect of rust In¬ 
fection, 48. 
winter— 

breeding experiments, Wls., 434. 
cost of production, U.S.D.A., 292. 
culture experiments, Minn., 133; 
Wyo., 137. 

frost resistance in, 237. 
hardiness studies, 30. 
percentage returns, Ind,, 830. 
seeding experiments, Idaho, 829; 
Mich., 133; N.Dak., 832; Wis., 
435. 

spring harrowing experiment, 
Wash.Col., 136. 
varieties, Idaho, 830. 
variety tests, Minn., 134; N.Mex., 
433. 

yields, Nebr., 831; U.S.D.A., 136. 
world’s, in 1923, 91. 
yield and rainfall In Bavaria, 509. 
yields, Ohio, 488. 

Wheels, open-rim, slippage, Ind., 884. 

Whey butter, 278. 

White- 

ants. (Sec Termites.) 
color inheritance In canaries, 420. 
grub experiments, 855. 
grubs as affected by soil temperature, 
723. 
pine— 

blister rust, control, 45, 53, 668. 
forests In Idaho, slash disposal, 
U.S.D.A., 541. 

stumps, removal with sodatol, 387. 
western, fall sowing, 843. 
scours in calves, 681. 

Willow, basket, studies. Mo., 745. 
Windbreaks as farm assets, U.S.D.A., 146. 
Windmill— 

historical review, 388. 
with vertical axle, 388. 
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Windmills in Burma, 886. 

Window openings, air leakage around, 790. 
Winter injury to apple roots, N.H., 164. 
Wlreworms— 

control, WaB]i.Col., 157. 
protection of com from, 257. 

Wisconsin— 

Station, notes, 199, 698. 

Station, report, 496. 

University, notes, 199, 698. 

Witches* broom in citrus plants, 542, 549. 
Woburn Elzperimental Farm, work, 1876- 
1921, 637. 

Women’s institutes in Canada, 299. 

Wood— 

acid hydrolysis, effect of salts, 8. 

. anatomical and physical properties, 
handbook, 245. 

and wood pulp cellulose, effect on 
plant growth, 416. 
as affected by paint, 388. 
borers dama^ng timber in Australia, 
654. 

British Guiana, for paper making, 843. 
cellulose determination in, 114. 
chemistry of, 311. 
leopard moth, control, 760. 
protecting against termites, U.S.D.A., 
660. 

structure, 648. 

western forest, Identification, 842. 

{Bee aleo Lumber and Timber.) 
Woodpecker, downy, and sapsucker, com> 
parlson of work, 54. 

Wood-using industries of North Carolina, 
649. 

Woody plants— 

cross transfer of foods and nutrients, 
Md., 224. 

in winter, manual, 493. 

Wool— 

and hair, new information on, 100. 

Chicago trade in, 298. 

fineness, and body conformation, 100. 

production of Angora rabbits, 177. 

review, annual, 275. 

yearbook, 172. 


Wool—Continued. 

yield, effect of age and individuality, 
Tex., 76. 

Woolly aphid. {See Aphids, woolly.) 
Work, externa], estimation from respira¬ 
tory metabolism, 262. 

World’s Dairy Congress Association, report, 
577. 

Worms, parasitic in man, 179. 

Wyoming— 

Station, notes, 899, 698. 

Station, report, 197. 

University, notes, 698. * 

Xanthium, delayed germination and cata¬ 
lase activity in, 24. 

Xanthophyll, studies, Mo., 776. 

Xenopaylla ostia, bionomdcs, 58. 
Xerophthalmia— 

among children of Denmark, 267, 566. 
vitamin treatment, 666. 

X-rays. {Bee Roentgen rays.) 

Xylem, relation to surrounding tissue, 328. 
Xylotrupea gideon, control, 662. 

Yams, yields, P.R., 833. 

Yarns, sized, physical tests on, 235. 

Yeast— 

antlneurltic vitamin separation from, 
812. 

atmospheric Nitrogen utilization by, 63. 
cells, as affected by ultraviolet light, 
25. 

colonies, yellow color in, 476. 
growth, relation to substances formed 
by Bacillus coU, 667. 

Yew tree, growth rate and value, 146. 
Zacerata aeparagi n.g. and n.sp., notes, 
256. 

Zealand Agricultural Society, activities, 86. 
Zlno— i 

contamination of food from galvanized 
iron containers, 168. 
refineries, injury to vegetation, 348. 
Zinckenia faeoiaUa, notes, V.I., 856. 
Zoological dissections, handbook, 657. 
Zoology— 

Invertebrate, treatise, 452. 
medical, outlines, 179. 
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